
RURAL ECONOMY AND CONNECTIVITY COMMITTEE  
 
INQUIRY INTO CONSTRUCTION AND PROCUREMENT OF FERRY VESSELS IN 
SCOTLAND 

 
SUBMISSION FROM MULL & IONA FERRY COMMITTEE 
 
In our primary evidence to the RECC inquiry1, we suggested that sight of the 
‘Specification of Operational and Technical Requirements (SOTR)’ in relation to hulls 
801 and 802 would be important to your inquiry. This document is the primary 
descriptor of the key vessel specifications, and therefore dictated all 
subsequent design decisions. 
 
We have now obtained the SOTR from CalMac by FOI, and make it available to the 
Committee as an Annex to this submission. 
 
In addition to the SOTR, there is an ‘Initial High Level Requirements Specification’, 
which CalMac provided together with the SOTR, also annexed to this submission. 
 
CalMac have confirmed that they produced the SOTR, as has Scottish Government 
in their evidence. The ‘Initial High Level Requirements Specification’ (IHLRS) was 
also produced by CalMac “…to summarise the tri-partite meeting between us, TS 
and CMAL”. The SOTR is a long technical document, the IHLRS much less so. 
 
We have also received detailed carrying records for the entire CalMac fleet for a full 
calendar year (October ’18 to September ’19), and have analysed them in order to 
compare the ‘Operational Requirements’ laid out in the SOTR and IHLRS with the 
actual demands of the major vessel routes. After reading the SOTR and IHLRS 
together with the data analysis, there are three key conclusions: 
 
1. PASSENGER CAPACITY FAR EXCEEDS DEMAND 

The 1000 passenger ‘requirement’ described in the SOTR appears to have no 
rigorous evidential or operational basis. It un-necessarily burdens the 
operator and tax payer with a high cost fleet, and results in extreme inflexibility of 
service for users. 
 

2. DEADWEIGHT CAPACITY FAR EXCEEDS DEMAND 
The “16 x 44t HGV” carrying requirement (plus other items = circa 1038 tonnes) 
also described in the SOTR appears to have little evidential or operational 
basis, and to be an arbitrary figure far in excess of recorded carryings on the 
network. This second ‘requirement’ leads to highly compromised vessel designs 
that place a huge fuel burden on the tax payer and the environment. 

 
3. CAR CAPACITY COMPROMISED BY PROSCRIPTIVE SPECIFICATION 

The dimensional maximum of 15.8m beam (width) dictated for the vessel in the 
SOTR assumes a monohull form, thereby precluding a catamaran from 
consideration without any apparent options appraisal.  Car carrying capacity 

                                                           
1 https://www.parliament.scot/S5_Rural/RECC_Mull_and_Lona_Ferry_Committee_FI.pdf 
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is a major challenge for the network, and the SOTR chooses to exclude the one 
vessel option that could meet this and many other needs.  

 
The following pages enumerate how, on three key metrics, hulls 801 and 802 (and 
the established vessel paradigm they are examples of) fail to meet the 
requirements of the routes they serve. This evidence together with our prior 
submission leads us to conclude with a key recommendation for your inquiry: 
 
The process by which vessel replacement options are investigated and 
subsequently procured must be completely renewed.  
 
There is no evidence that the process leading to the order for hulls 801 and 802 took 
proper account of user input; there was little appraisal of strategy either on a 
network-wide or route-by route basis; the decision-making process is opaque; the 
specification criteria (eg passenger capacity) appear to be based on the crudest 
measures, whilst other key criteria are omitted from the specification altogether (eg 
maximising vehicle capacity and minimising fuel consumption). 
 
We welcome the commitment made by the Minister for Energy, Connectivity and the 
Islands that the procurement process will be overhauled, and trust that as part of that 
review process, the users of the service will be a central resource. Island users 
should be an invaluable source of independent experience, knowledge and advice – 
but also of course, it is to islanders that this truly life-line service is being delivered, 
and to whom the service should primarily be accountable. 
 
 
  



1. VESSEL PASSENGER CAPACITY FAR EXCEEDS DEMAND 
 
Below are a series of graphs showing the passenger carryings of all sailings 
throughout the 2018/19 year, on the key ‘major’ vessels on their primary routes. For 
each vessel, the data is shown both chronologically, and in ascending order of 
passengers carried. The intention is to show how demand varies over the year, and 
also the distribution curve of demand relative to the capacity of each vessel.  
 
The over-provision of passenger capacity is clear on all major routes. 

 



 
  



As demonstrated by the preceding graphs, every major vessel in the CalMac 
network is massively over-provided with passenger capacity. This over-provision is 
being repeated on hulls 801 and 802, both of which are designed to accommodate 
1000 passengers. Below are the graphs for the two routes for which they are 
destined. 

In the case of the Ardrossan – Brodick service, a passenger capacity of 1000 
appears only to answer the question “what is the maximum number of passengers 
ever carried on the service on its current timetable” (answer: 992). As a way of 
determining how best to meet the needs of a public transport system, it seems a 
hopelessly crude measure. Yet there is no evidence in the SOTR, or in the 
Vessel Replacement & Deployment Plan (VRDP) or any other document, that 
any more sophisticated assessment was undertaken. 

 
In the case of services out of Uig currently operated by the MV Hebrides and due to 
be taken over by hull 802, the disparity between passenger capacity and demand is 
even more stark. The Hebrides has a passenger capacity of 612, and as shown 
above this is already double the most exceptional load ever carried. It is difficult 
to understand on what basis it was determined that a vessel capable of carrying 
1000 people was needed for this route. In a year of 2,037 sailings, only three carried 
more than 300 people; the highest was just 335. The explanation that has been 
offered is that the extra capacity gives flexibility for re-deployment elsewhere – but 
as can be seen from the above, there is not a single route in the entire network 
where fixed capacity of 1000 on a single vessel appears to be justified. 
 
A more competent assessment of passenger requirement for a particular route would 
look at more factors than just ‘largest ever load’ – the main one being timetable 



frequency. On such a short and relatively high-frequency service as Ardrossan-
Brodick, a more cost-effective means of meeting demand might be to add extra 
sailings, rather than add extra capacity to a vessel on an unchanged timetable. One 
common strategy within commercial ferry operations is to meet demand fluctuations 
by operating a larger number of smaller vessels (eg Western Ferries). On a route 
with seasonal peaks in foot-passenger demand such as Ardrossan-Brodick, the 
obvious option would be to add a small passenger-only ferry to operate alongside 
the vehicle ferry – thereby increasing frequency, capacity and redundancy – and 
lessening the foot passenger demand on the vehicle ferry. 
 
Why does this matter? 
 
Providing more passenger capacity than is needed adds cost. Large passenger 
spaces add to the cost of building vessels – not just the direct cost of building 
more toilets, bigger lounges, bigger bars and bigger cafeterias, but also the cost of 
additional lifeboats and safety equipment. Not only that, but more passengers 
require more crew … and with the prevailing preference for live-aboard crewing, that 
extra crew accommodation has to be added to the top of the vessel and makes it 
heavier, higher, and more complex. 
 
Crewing levels are primarily (though not entirely) driven by safety regulations that 
prescribe the minimum safe crewing levels needed in the event of an emergency 
The Passenger Certification (PC) stipulates the minimum number of crew required 
for emergency tasks such as deploying lifeboats or emergency evacuation 
equipment, firefighting and managing muster stations. So on a vessel carrying 1000 
passengers, the minimum crewing levels will be broadly dictated by the Passenger 
Certification. 
 
In verbal evidence to the committee, CalMac’s Managing Director explained the 
decision to specify such a high passenger capacity thus: 
 
“The reason why the figure of 950 was selected as the required passenger capacity 
was to meet the needs of the Ardrossan route. As with all CalMac ferries, we can 
operate those vessels with different passenger certifications, which means that we 
can operate them with different crew numbers. To give an example, the MV Isle of 
Mull has a summer passenger certification of 951, but in winter we operate that 
vessel with a requirement of 530 and a different crewing level. Having a higher 
passenger level offers a degree of flexibility, which means that the vessel can 
operate across different routes, and we can vary down the passenger certification 
level to meet the requirements of particular routes and seasons.” 
 
This statement requires some further detail and clarification. 
 
Firstly of course as we have demonstrated above, a passenger capacity of 950 (or 
1000 as in the SOTR and all CMAL documents) is not ‘required’ for the Ardrossan-
Brodick service. That number is, an approximation of extreme and rare passenger 
demand, without any consideration for how that demand might be met by more cost-
effective or suitable means - such as timetable adjustment, additional vessels or 
demand management. 
  



Secondly, the evidence above cites our own MV Isle of Mull as an example where 
the apparent over-provision of passenger space is overcome by adjusting the 
crewing levels up and down to “meet the requirements of particular routes or 
particular seasons”.  It is true that the summer and winter passenger certifications 
are different, but the relationship between passenger numbers and crew 
numbers is far from linear. 
 
Due to the crew requirements built in to the vessel design, many safety-critical tasks 
will require the same number of crew regardless of how many passengers are on 
board. So in CalMac’s Mull example, whilst the passenger certification almost halves 
from 951 to 530 in winter, the crewing requirement drops by just five from 28 to 23, 
or by only 17%. The same is true of all other major vessels with multiple ‘modes’ of 
Passenger Certification: 
 

Minimum Crewing allowed by Passenger Certification 
 Summer Winter Winter 

passenger 
reduction 

Winter 
crew 

Reduction  Passengers Crew Passengers Crew 
Isle of Mull 951 28 530 23 44% 17% 
Argyle 450 11 294 10 34% 9% 
Clansman 638 28 300 24 52% 14% 
Caledonian Isles 1000 28 731 23 26% 17% 
Hebrides 612 24 278 22 54% 8% 
Isle of Lewis 680 24 132 18 80% 25% 
Lord of the Isles 506 26 250 23 50% 11% 

 
Crewing levels clearly cannot be significantly flexed up and down in 
proportion to the carryings of the route – if the ship is built with a large 
passenger capacity, it will have a large crew requirement permanently ‘baked 
in’. 
 
Inflexible and high crewing is a barrier to service improvement 
 
There is another aspect to this heavy and inflexible crewing requirement we on Mull 
have particularly experienced recently that demonstrates the inability of our main 
vessel to ‘meet the requirements of particular routes’. 
 
For many years we have been campaigning for a marginal extension to the sailing 
day on services from Oban to Mull, that would yield massive service improvements 
for users. This repeated request has been denied on cost grounds. The winter crew 
of 23 (minimum) are currently working to the limit of their working hours, and any 
further extension to sailing hours would require large numbers of additional crew, to 
meet the passenger certification requirements. Because the PC and crewing is so 
high, those few extra hours our community has been asking for come with a highly 
disproportionate financial cost. 
 



In order to identify cost savings 
that might offset the extra hours 
we were requesting, we set 
about examining the passenger 
certification, to find any available 
crew savings. This chart shows 
the passenger certification 
through the year, against the 
actual carryings. As can clearly 
be seen, even though the PC 
reduces in winter, there is still a 
huge margin between it and 
actual carryings.  

 
We therefore proposed to CalMac that lower PC levels should be applied to both 
summer and winter (400 in winter and 700 in summer would be ample), and that the 
small crew reductions achieved throughout the year could be used to offset the crew 
increases we needed for the extended winter sailing time. This suggestion was 
declined, primarily on the grounds that: 
a) It would not be possible to reduce crew numbers due to collective 

bargaining agreements.  
b) If any cost savings were found as a result of crew reductions, these 

savings were for David MacBrayne Ltd to benefit from (i.e. to add to the 
bottom line) rather than being used to fund service improvements.  
 

Therefore it is clear from our very recent experience, that there are limits to how far 
CalMac are willing or able to ‘vary down the passenger certification level to meet 
the requirements of particular routes or particular seasons’. 
 
From our experience in this instance, David MacBrayne Ltd’s bottom line and 
inflexible employment practices appeared to have a greater influence than the 
needs of users. It proved impossible for the passenger certification to be 
‘varied down’ to the requirements of our route in the kind of manner the 
Managing Director’s statement implied. 

 
Furthermore, even though passenger certification enables some crewing reductions, 
in practice the crew savings achieved are even less, as shown in the table below. 
 

 

Actual Crewing  
 Summer Winter Winter 

passenger 
reduction 

Winter 
crew 

Reduction  Passengers Crew Passengers Crew 
Isle of Mull 951 31 530 27 44% 13% 
Argyle 450 13.5 294 12.5 34% 8% 
Clansman 638 30 300 28 52% 6% 
Caledonian Isles 1000 35 1000 29 0% 17% 
Hebrides 612 33 278 28 54% 15% 
Isle of Lewis 680 27 680 26 0% 4% 
Lord of the Isles 506 28 250 27 50% 4% 



Actual crewing is often higher than the minimum required by passenger certification 
due to operational requirements – for example, to provide sufficient crew cover for 
operating hours that may exceed the individual maximum; or to provide sufficient 
staff for on-board services (eg catering). 
 
What is most striking however is that 
often, even where actual passenger 
carryings and passenger certification 
might allow it, vessels are operated 
with excess crew and at a far higher 
passenger limit than required. The 
most striking example of this is the 
MV Isle of Lewis. Designed and built 
for the busy Ullapool-Stornoway 
service, she now operates the much 
quieter Oban – Barra route. Despite 
passenger carryings being far below 
those on her old route, it appears that she still operates at her maximum passenger 
certification and crewing levels, both in winter and summer. 
 
The graph above shows her carryings through an entire year, relative to the 
passenger certification that is applied. Despite having a certification mode available 
that would allow crew reduction to a minimum of 18 (with passenger limit of 132), 
instead she is operated with a crew of 26 through the winter months, when 
passenger carryings average just 32 on each sailing.  
 
This second graph shows just the five months of winter operation. There are only 2 
sailings in the entire period when 
she carried more than 100 people, 
yet she is crewed and certified for 
the entire period to carry 680. On 
49% of winter sailings, the number 
of passengers carried is equal to or 
less than the number of crew.  
 
It is not fully known what 
considerations are influencing what 
appears to be a most profligate and 
inefficient operation. Not only does 
the vessel have vastly more capacity than the route requires, but it appears that 
even when there is an opportunity to operate this mis-matched vessel with fewer 
crew, that opportunity is not taken.  
 
There is plenty of striking evidence that there are other constraints at play – perhaps 
operational, perhaps due to working practices or to crews’ contractual arrangements 
– but the net effect is that CalMac major vessels operate with disproportionately high 
crewing all year round. 
 
Whereas the evidence suggests that “Having a higher passenger level offers a 
degree of flexibility, which means that the vessel can operate across different routes, 



and we can vary down the passenger certification level to meet the requirements of 
particular routes and seasons”, in practice, this only offers very marginal crewing 
efficiencies and flexibilities, and only on some selected routes. In most cases, the 
evidence shows that little or no such flexibility exists and a large, mis-matched 
vessel is not able to flex her crewing downward to meet the needs of a route for 
which she was not intended. This does not set a promising precedent for 801, and in 
particular 802 – a vessel of 1000 passenger capacity destined to operate a route 
where only three sailings in an entire year carry more than 300 people. 
 
The above illustration highlights the extreme inefficiency of the service to Castlebay, 
but, conscious we are writing this as the Mull and Iona ferry committee, this should 
by no means be read as an attempt to undermine the service to our neighbours on 
Barra. The main point is that, Barra could be more efficiently served by a vessel 
more suited to the route; and inefficient and mis-matched vessels are a burden that 
the entire network bears. If vessels were deployed that were more suited to their 
routes, users on all islands would benefit from the improved frequency, capacity and 
reliability that could then be afforded. 

 
2. VESSEL DEADWEIGHT CAPACITY FAR EXCEEDS DEMAND 
 
We have already given written evidence regarding the over-specified deadweight 
capacity of CalMac major ferries2, but the SOTR and our newly acquired carrying 
figures reinforce the point: 
 

1. The ‘requirement’ specified in the SOTR that 801 and 802 should be 
capable of carrying 16 x 44t heavy goods vehicles plus passengers etc 
(or, in total 1038 tonnes) bears little relation to the demonstrated 
carryings on the routes they will work. 

2. Like the passenger capacity, there is no evidence that the deadweight 
‘requirement’ has any coherent empirical or evidential basis.  

 
The graphs below are drawn from the same detailed year-long carrying data as 
above. They show the gross weight of all cars, 
passengers, coaches and commercial vehicles 
on every sailing. Load weights are not routinely 
recorded, therefore the load weight is derived 
from carrying records, by assuming the 
weights to the right.  

                                                           
2 https://www.parliament.scot/S5_Rural/RECC_Mull_and_Lona_Ferry_Committee_FI.pdf  

Car 2 tonnes each 
Commercial 
Vehicle  

2 tonnes per metre 

Coach 1.6 tonnes per metre 
Passenger 85kg each 

https://www.parliament.scot/S5_Rural/RECC_Mull_and_Lona_Ferry_Committee_FI.pdf


As can be seen from the resulting graphs below (showing key major vessel routes), 
the weight carrying capacity of the primary vessel on all routes comfortably exceeds 
requirements across the whole year. There are some exceptions to this, where 
secondary vessels such as the Hebridean Isles serving Islay have inadequate 
capacity; but the general picture across the network is one where deadweight 
carrying capacity of the major vessels is much higher than the service requires.  
 

The final two graphs below show the routes where 801 and 802 are planned for 
deployment. It can be seen that services out of Uig appear to be heavier than those 
between Ardrossan and Brodick, and the margin between demand and capacity is 
narrower – but still comfortable. Nevertheless, there is anecdotal evidence of regular 
‘short shipping’ of commercial vehicles on services out of Uig – i.e. occasions when 
the vessel departs with less than a full car deck, and leaves commercial vehicles 



behind due to perceived deadweight constraints. This short-shipping and the 
contrast in the demand curves on these two routes illuminate two points: 
 
1. There are no weighbridges at either end of the two routes operated from Uig, and 

therefore there is no means of measuring the actual weight of commercial 
vehicles that present for travel on a particular sailing. Short shipping may as 
much be a symptom of having to guess vehicle weights (and err cautiously on the 
heavy side), as much as it is a symptom of inadequate deadweight capacity. 
Rather than increasing vessel capacity on the basis of guessed cargo loads, a 
prudent first step might be to install weighbridges so that the weight of loads was 
actually known. 

2. Just like the passenger demand issue, deadweight ‘requirement’ is a function of 
timetable frequency, as well as total traffic levels. Annual commercial vehicle 
traffic from Ardrossan to Arran is actually 25% higher than it is to North Uist and 
Harris, but the sailing weights are consistently lower because timetable frequency 
is more than double. The deadweight ‘requirement’ is therefore a symptom of an 
infrequent timetable rather than high carryings, and the solution to that is not a 
larger vessel, but a better timetable operated by two vessels rather than one.  

 

Why does this matter? 
 
Setting an un-necessarily high deadweight requirement on the vessel leads to sub-
optimal, compromised hull design. Ferry design requires a balancing of inter-
dependent design choices, to arrive at a vessel that is operationally and 
commercially optimised for the service it will run. Setting one key parameter (e.g. 
deadweight) at a fixed and high level, at the same time having other highly restrictive 
parameters to work within (e.g. draught); whilst other key parameters (e.g. fuel 
efficiency) are completely unspecified, leads to an imbalanced, sub-optimal final 
design. 
 
The main determinant of deadweight capacity is displacement – in order to carry 
heavy loads, the vessel needs to displace a lot of water (i.e. have a higher volume 
below the water line). So the outcome here is that to achieve the very high 
deadweight requirement of 1,038 tonnes (“16 x 44t HGVs” plus passengers etc); and 
to do this within a relatively shallow draught limit of 3.6m (to access our shallow 
ports), it can only be achieved by making the hull more ‘boxy’. In other words to 
achieve the necessary displacement, the hull must grow in volume without getting 



deeper. A box-shaped hull (or, in naval design terms a high block co-efficient) 
is not an efficient hull. 
 
In both the SOTR and the IHLRS, there is no specification of hull efficiency or 
minimum fuel consumption There is no requirement (for example) to meet 
particular fuel consumption limits per car carried, or per nautical mile, or any other 
measure. The IHLRS states: “Compared to the reference vessel, a 30% 
improvement in energy efficiency over the operational cycle is required” but it is not 
known what the reference vessel is, nor how that efficiency would be measured.  It 
also competes with an accompanying note: “Vessel to be optimised for 
manoeuvrability and not fuel efficiency” 
 
Furthermore, in the SOTR (para 101), fuel efficiency is listed as the seventh and 
least important design precedence, with deadweight capacity as third (after safety 
and reliability). There are requests for items that will improve efficiency – such as low 
friction hull paint, energy storage, waste heat recovery and so on – but these can 
only offer marginal improvements (they are far less significant than the energy 
required to push the hull through the water). Like the decision to choose LNG, these 
marginal efficiency measures are arguably mitigations to off-set the inherent 
inefficiency of a hull form where high deadweight capacity is a prioritised and fixed 
design parameter. 
 
The net result of this can be measured by the volume of fuel burned. As detailed in 
our previous evidence, a sleek, efficient (low block-coefficient) catamaran design 
would burn 425 litres of fuel per hour – compare that with the typically inefficient 
(high block coefficient) CalMac monohull MV Finlaggan burning 1,300 litres per hour, 
That’s three times the fuel consumption because of inappropriate hull choices. 
 

 73m medium-speed 
Catamran MV Finlaggan Hulls 801/802 

 

   

Car Capacity 98 85 127 
Crew 12 34 Approx. 35 
Fuel 
consumption 425 litres / hour 1300 litres / hour Estimate: 

1300 – 1800 litres / hour 
  



3. VESSEL CAR CAPACITY COMPROMISED BY PRESCRIPTIVE 
SPECIFICATION 
 

In the sections above, we have laid out how two fundamental design criteria exceed 
the requirements of the service and as a result, un-necessarily inflate the cost of 
buying and operating the vessels. 
 
In this final section, we will show how, on the other fundamental criteria – car 
capacity – they fall well short of meeting the demands of the service. 
 
Also taken from the detailed full-year carryings data set used above, the graphs 
below show how car carrying capacity compares with demand, on the current major 
vessel fleet. Because of the variability of vehicle length and width, whilst each vessel 
has a notional maximum car capacity, in practice a car deck can often be filled 
before reaching the theoretical max. Wide vehicles (eg motorhomes) encroach on 
neighbouring lanes; bike carriers and trailers (both of which are not included in these 
figures) consume available lane length, and cars themselves are of many different 
lengths. Often therefore, a car deck will be full before the notional maximum number 
of cars have boarded. The graphs therefore show a ‘full zone’, where loads of 
anything above 80% of the notional maximum are likely to result in a full car deck 
(This assumption is supported by short-shipping records). The ‘vehicle’ figures 
include coaches and commercial vehicles, expressed in ‘car equivalents’ – so for 
example a 15m commercial vehicle is recorded as 3 car equivalents, taking an 
average car length of five metres. 
 
Beside the first graph below showing vehicle carryings on our own MV Isle of Mull, 
we have repeated the passenger carrying figures for the same period. The contrast 
between car capacity and passenger capacity relative to demand is stark.  
 

The under-provision of vehicle capacity relative to demand is repeated on most 
major vessel routes: 



 
On the Wemyss Bay – Rothesay route, the twin vessels of Argyle and Bute operate 
a high-frequency service and show a better match between demand and capacity. It 
is interesting to compare with the Ullapool – Stornoway service, which is the 
beneficiary of the newest vessel in the fleet, yet already shows a greater proportion 
of sailings operating full. In contrast to the twin-vessel Bute service, the Stornoway 
route is operated by one large vessel on a low frequency, and despite carrying only 
60% of the vehicle traffic compared to Argyle/Bute, just five years after introduction 
there is already considerable restriction on the route. 
  

The two graphs below show the two routes where 801 and 802 will be deployed, and 
whilst not the most congested routes on the network (Oban-Craignure and Mallaig-
Armadale share that honour), the need for increased vehicle capacity is clear. As will 
be explored a little further down however, there is good reason to think that the 
ability of 801 and 802 to meet that need has been compromised by the vessel 
specification itself. 
 



One vessel is exceptional in the network for having car capacity far in excess of the 
requirements of the route. The MV 
Isle of Lewis, built for one of the 
busiest routes (Ullapool Stornoway), 
now serves one of the quietest 
(Oban – Barra). One of the main 
reasons she operates the route 
despite being over-specified in all 
respects, is simply because there is 
a terminal at each end of the route 
that can accommodate her wider-
than-normal beam, unlike many 
other ports in the network. 
 
It is clear from this data therefore, that a key challenge for replacement CalMac 
vessels is to provide greater car capacity. There is vast over-provision of 
passenger space, and (save for a few exceptions), over-provision of deadweight 
capacity also. Yet, it was these two aspects of the design that had fixed, and 
excessive requirements placed upon them in the SOTR.  
 
What is clearly needed on CalMac routes (and any traveller who has the regular 
frustration of being unable to book a vehicle space will recognise this) are vessel 
designs and a vessel strategy that significantly increases vehicle carrying capacity 
on almost all major vessel routes. Yet, in both documents that define the 
specification of the vessels, there are two inexplicable decisions that only serve 
to limit car capacity, not maximise it. 
 
1. Both vessels follow the large capacity, low frequency model that has 

already proven unsuccessful with the Loch Seaforth on the Ullapool-
Stornoway route. A larger number of smaller vessels (eg 2 or 3 at 60 car 
capacity instead of 1 at 120) would provide more frequency, more capacity, more 
redundancy and more flexibility. Services out of Uig demonstrate this most clearly 
– The 802 will increase car capacity by 30% over the MV Hebrides, but will be 
unable to deliver any improvement in frequency, flexibility or redundancy. Had 
two vessels of (say) 75 car capacity been deployed, total capacity would have 
been increased by 60%, and they would also offer a better timetable, more 
flexibility and more redundancy. (And they would not have needed the pier 
extensions currently underway either) 
 

2. Both the SOTR and the IHLRS stipulate maximum external width (beam) of 
15.8m. This description immediately precludes the consideration of any hull 
forms other than a traditional monohull. The embedded assumption is that in 
order to align with existing linkspans, the vessel must have its centrally-mounted 
vehicle ramps no more than 7.9 metres from the fender face; and therefore the 
maximum width of the vessel is 15.8m. This is only true if the chosen vessel is a 
monohull. Catamarans are well known to everyone involved in running Scottish 
ferry services, because they already operate successfully in Scotland – yet these 
high-level specification documents explicitly, and without any apparent 
justification, exclude catamarans from consideration. 

 



To demonstrate the potential ability of catamarans to address the demonstrable car 
capacity constraints on our monohull-dependent ferry service, we have another 
graph: 
 

 
Thanks to their wide, expansive car deck, catamarans (of similar design to the 
Alfred now operating across the Pentland Firth) can accommodate up to 
double the number of cars of a CalMac monohull of the same length. In order to 
achieve the car capacities shown in the graph above, larger monohull vessels in the 
CalMac fleet have hydraulic mezzanine decks fitted – they are expensive, extend 
turnaround times due to slow loading/unloading, and make the vessel taller and 
more expensive. Catamarans have one, wide deck, making for cheaper construction 
and faster/easier turnaround. They are also more fuel efficient, cheaper to build and 
more productive – for more on that, see our previous submission3. 
  
CalMac monohulls are confined on three dimensions, where catamarans are not: 
 

 Monohull Catamaran 
Beam 
(width) 

In order to fit existing linkspans, 
monohulls can be no more than 
15.8 metres wide. 

Catamarans have no such restriction. At widths of 19 
metres and above, there is sufficient space to fit twin 
vehicle ramps at each end of the vessel. These will align 
with existing linkspans, berthed in any orientation. Beam 
can therefore be optimised to the vessel, rather than 
the port.   

Length In order to fit existing piers and 
harbours, 100m is the limit to 
vessel length. Loch Seaforth 
exceeds this (as well as beam) and 
consequently she can only operate 
on the Ullapool-Stornoway service.  

A catamaran of 100m length would carry around 180 
cars. This is unlikely to be a volume of vehicles that 
island ports and road systems can easily  accommodate 
in one ‘burst’, nor is it likely to be a quantity that is ever 
required if timetable frequency is optimised. The 
optimum catamaran length is likely to be 75-90 metres 
across the network. Therefore  ALL catamaran ferry 

                                                           
3 https://www.parliament.scot/S5_Rural/RECC_Mull_and_Lona_Ferry_Committee_FI.pdf  
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traffic could be accommodated within existing pier 
dimensions, with no lengthening necessary.  

Draught West coast ports are relatively 
shallow, hence the draught limit of 
3.6m placed on 801/802. Even at 
that however, some dredging is 
required. As discussed above, this 
shallow draught imposes significant 
compromises on the hull design 
that impact efficiency and fuel 
consumption heavily. 

Catamarans have an inherently shallow draught. A 
Catamaran of 90 metre length (to cite the largest likely to 
be required anywhere) would have a draught of approx.. 
2.8m; a 75m cat would have a draught of 2.4m.  There 
would therefore be no draught impediment in any 
west coast port, and hulls would be optimised for 
efficiency, not built to suit the available water depth.  

 
It is not at all clear that any kind of options-appraisal was undertaken prior to 
the creation of the SOTR or the IHLRS. The only evidence that a catamaran was 
given consideration as an option is in the 2012 CMAL presentation here, which 
includes a comparison of vessel options under consideration at that time. Whilst it 
correctly reported that the cat had the most efficient hull form, it incorrectly reported 
its deadweight capacity as only 200t, when in fact it was 440t. It was therefore 
discounted as a result of either mis-interpreted or mis-represented designer’s data. 

 
The option that might have addressed one of the central challenges of CalMac 
routes – that of matching car carrying capacity to demand – was not just 
overlooked, but arbitrarily excluded by setting dimensional limits that only a 
monohull could meet. 
 

https://issuu.com/idmorrison/docs/brodick_-_public_meeting_-_3rd_december_2012?viewMode=singlePage&fbclid=IwAR0pUDIY86s161oNI0I7DkX8ovJkQoF4u_CgPwFlSmNOyoKSYea7QIpErQs


Annex 1: Initial High Level Requirements Specification 
 

Ref. DESCRIPTION REQUIREMENT COMMENTS 
1 Area of operation Unrestricted domestic hence Class B from EU 

directive 2009/45/EC. 
 
MCA Class II(A) Passenger Ship (MSN 1698). 

Investigate the design implications of Euro Class A. 

2 Classification & 
Certification (incl. 
voluntary notations) 

Lloyd's Register of Shipping 
+100A1 Roll-on/Roll-off Cargo and Passenger 
Ferry 
+LMC, NAV1, UMS, EP, IWS, PAC3, CAC1, Green 
Passport 

Navigation Safety - NAV1, IBS (Integrated Bridge System) 
Additional characters for EP notation require to be clarified. 

3 Environmental 
operating conditions 

Capable of berthing and manoeuvring in an 1-
hour average windspeed on the beam of 50-
knots (Beaufort 10 - Storm).   
 
Manoeuvring against a 50 knot wind on the 
beam. 
 
Sea temperature range 0°C to 24°C 
 
Air temperature range -6°C to +26°C 

Mean wave period not defined.  JONSWAP or Pierson-Moskowitz? 
Average wind speed data (seasonal) for The Minch or Stornaway 
required. 
Scottish Ocean Climate Report data range is +5 to +15°C for long-term 
data 
Air temperature data from Met Office based on Tiree extreme range. 

4 Berthing/Mooring 
Requirements 

See items 6 and 10   

5 Maximum 
dimensions for 
berthing 

[100m Length x 15.8m beam x 3.3m draft] 
 
The vessel shall have protective belting, not 
exceeding 250mm on each side.  This is in 
addition to the beam requirement above. 

  



Ref. DESCRIPTION REQUIREMENT COMMENTS 
6 Location of 

shoreside 
infrastructure; 
linkspans, slipways 
and bollards, etc. 

Vessel to be capable of operating from the 
current linkspans and piers (bow and stern in) 
at Ullapool, Stornoway, Uig, Tarbert, 
Lochmaddy, Lochboisdale, Castlebay, Coll, 
Tiree, Craignure, Oban, Ardrossan, Brodick and 
Gourock. 
 
Bow and stern ramp deployment and recovery 
time shall not be more than 2 minutes per 
operation. 

Data on these locations requires to be reviewed by a site visit.  Present 
data is not of as high quality as would be desirable. 

7 Maximum/minimum 
ramp angles 

Must minimise the risk of bridging drive axles. 
 
Must minimise the risk of grounding for long 
vehicles such as tourist coaches and low-
loaders. 
 
The full range of drafts must be considered. 
 
The dynamic effect of offloading heavy vehicles 
shall be considered. 

Vehicle limits given below, item 14. 
Vehicle data uploaded to project's shared data environment. 

8 Location of 
passenger gangways 

Passenger embarkation is to be close to 
amidships, on each side. 
 
Embarkation is to be on to the passenger deck. 

Embarkation is normally be linkspan.  Locations of these are fixed at 
each location. 
Disabled access requirements (see item 24, below). 

9 Moorings 
equipment 
arrangement and 
performance 

Mooring equipment shall be arranged for safe 
operation with minimum operators in line with 
MCGA Code of Safe Working Practice (COSWP). 
 
The proposed vessel is longer than reference 
vessel and so mooring arrangements will have 
to be modified (eg: repositioning fairleads). 

COSWP uploaded to Alfresco shared data environment. 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
10 Dimensions of 

turning basins and 
turning and 
manoeuvring 
requirements 

Manoeuvrability such that vessel capable of 
turning within its own length. 

Vessel to be fitted with at least two bow thrusters. 
Unconventional rudder types (eg: Becker, ,Schilling, Voith-Cycloidal) to 
be fitted to enhance manoeuvrability - as are stern thruster(s). 

11 Operating speeds 
and target schedules 

Vessel to be optimised with not less than 16.5 
knot service speed at design draft.  Reference 
timetable to be 1 hour 20 minute gateways with 
c. 25 minutes maximum port turnround time - 
i.e. as Ardrossan-Brodick service.   
 
To be achieved with 70% of maximum load 
discharge and re-load.Initial design should focus 
on optimising the efficiency of the propulsion 
system, however, with the overall priority being 
maneouvrability. 
 
Vessel to have an alternative economic transit 
speed of 14 knots at design draft.Powering, 
transit time and operating cost implications of 
20 knot service speed to be investigated and 
reported. 

The optimisation of the propulsion system should be over the vessel 
operating cycle.The vessel regularly operates at less than maximum 
capacity, and this should be considered in the optimisation. 

12 Get you home 
capability and Safe 
Return to Port 

Propulsion machinery to be arranged for safe 
return to port. 
 
Consideration of PSMR notation 

Voith Cycloidal Rudder would possibly provide redundancy and a 'get 
you home function'. 

13 Endurance, storage 
and tank capacities, 
batteries 

The vessel is to be capable of meeting timetable 
requirements for 4 days without 
storing/bunkering. 

Deadweight/displacement ratio may influence tank capacities. 
Operator typically refuels every 2 days. 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
14 Deadweight, 

number of 
passengers, cars and 
lorries, weights, axle 
loads, etc. 

1000 passengers and their luggage with ability 
to close of spaces when operating with reduced 
pc out of high season. 
 
16 HGVs including tractor units (18.5m x 2.6m x 
44 tonnes). 
 
HGV height limit of 5.3m. 
 
144 passenger car units 
120 tonne capacity mobile crane 
14 tonne axle load 
Compliance with the IMO IMDG code 

 From Road Transport Association data, width dimension may be up to 
2.6m and length dimension may be 18.75m, but in future may be up to 
25.5m with total laden weight of 60 tonnes 
The UK has no height limit for HGVs. 
UK standard parking space dimensions are 4.8m x 2.4m  (disabled 3.6m).  
Vessel dimensions may limit number of PCU on deck with mezzanine for 
remainder.  Size and cost-benefit of mezz deck to be investigated. 
Example Lieberr LTM 1130-5.1 (130T capacity).  Dimensions uploaded to 
shared data environment. 
14 Tonnes will include STGO2003 Category 2 loads. 
Vessel likely to carry road tankers, bottled gases, IBCs, et cetera. 

15 LSA, fire detection 
and extinguishing, 
escape and 
evacuation. 

Equipment installed to be capable of operation 
with minimum crew numbers. 
 
To meet the requirements of SOLAS2009, EU 
directive 2009/45/EC and IMO LSA code 

No wet extinguishing system with a preference for Hi-Fog. 
MCGA MSN 1677 application of "The Merchant Shipping (Life-Saving 
Appliances for Ships Other Than Ships of Classes III to VI(A)) Regulations 
1999". 

16 Bridge layout, equip. 
specification, 
arrangement and 
performance 

Bridge layout to conform to SOLAS2009 Chapter 
V Regulation 15.  Standard BS EN ISO 8468:2007 
was prepared to explicitly cover this. 
 
The vessel bridge wing control positions shall 
allow a full view forward and aft along the 
vessel's sides. 
 
The vessel shall have an integrated bridge 
system such that the requirements of LR IBS 
notation are met. 

Sources of design information include:IMO MSC/Circ.982 "Guidelines on 
ergonomic criteria for bridge equipment and layout"BS EN ISO 
8468:2007 "Ship's bridge layout and associated equipment. 
Requirements and guidelines"LR permit the IBS notation if the above ISO 
standard can be demonstrated to have been met. 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
17 Internal & External 

Communications 
The communications on the vessel shall meet 
the requirements of SOLAS2009 and EU 
directive 2009/45/EC. 
 
The vessel shall have an internal telephone 
exchange. 
The vessel shall have a CCTV system covering 
internal and external areas. 
 
The vessel shall have a passenger information 
system showing position, heading, speed, ETA 
and other audio-visual information such as 
safety briefings. 

Consideration of low light level cameras for CCTV. 

18 Manning levels and 
automation 

The vessel shall have sufficient crew 
accommodation (c. 34 crew cabins - as 
Finlaggan).  Whilst the envisaged operation 
does not entail 24/7 ops the vessel may be 
required to relieve on a 24/7 roster so should 
have this ability. 
 
Minimum crew numbers as per MCGA 
regulations and guidance. 
 
MSN1767 "Hours of Work, Safe Manning and 
Watchkeeping Revised Provisions from 7 
September  2002" 
 
MGN290 "Local Passenger Vessels - Manning" 

In order to reduce life cycle operating costs, crew numbers shall be 
optimised to minimum safe manning levels and meet customer care 
requirements through adopting automation and remote control systems 
wherever practicable. 

19 Security The vessel shall implement the measures 
detailed in the best practice advice provided by 
the UK Department of Transport. 

UK DoT guidance is copy of MSC/Circ.1283 "Non-mandatory guidelines 
on security aspects of the operation of vessel which do not fall within 
the scope of SOLAS chapter XI-2 and the ISPS Code." 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
20 Growth Policy Deadweight margin allowance of 10% required 

to retain freight deadweight requirements. 
 
Electrical generation capacity margin of 10% 
required for future electrical expansion. 

  

21 Manoeuvring 
requirements bow 
thrusters, IMO 
Compliance 

The vessel is to be capable of turning within its 
own length whilst manoeuvring in harbour. 
 
The vessel is, as a minimum, to meet the IMO 
manoeuvrability criteria in MSC 76/23 and 
explantory guidance in MSC Circ.1053 

See also item 10 above. 

22 Entertainment 
equipment 

Vessel to be fitted with WiFi. 
 
Satellite TV to be fitted in passenger lounge and 
crew cabins. 

  

23 Accommodation, 
galley & catering 
facilities 

[Single] passenger deck with maximum viewing 
opportunities from internal areas.  From this 
[single] passenger deck there shall be external 
areas at the rear for viewing with an 
appropriate number of seats.  There shall be a 
single centralised amenity area with WCs 
(including disabled), galley, bar, servery and 
shop arrangement.  It shall be demonstrated 
that the accommdation can be isolated in 
sections in times of low demand, alternative 
arrangements shall include 400 pax, 250 pax 
and 20 pax (freight runs only).  The 
accommodation and manned areas of the 
vessel shall be air conditioned.  The LR PAC3 
and CAC1 are to apply for noise and vibration 
levels.There shall be two first aid rooms; 1 on 

Reference vessel for accommodation quality standards is to be the 
Northlink vessel.Design standards for ventilation and air conditioning 
shall be BS EN ISO7547, 8861:1998, 8862:1987, 8864:1987, 9099:9187, 
9943:1987External air design conditions shall be as per item 3 with 70% 
RH applied.Consideration is to be given to running the HVAC system 
efficiently on part-load when areas of passenger deck are isolated. 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
the passenger deck and 1 on the vehicle 
deck.There shall be a space for transporting 
coffins on the vehicle deck. 
 
Cabins [for 24/7 vessel operation] shall be 
provided for ship's crew but not day workers. 
4 cadet cabins shall be provided. 
Day workers shall be provided with a mess 
room with galley facilities and separate male 
and female WCs and a shower room. 
Crew accommdation to meet the latest ILO 
Maritime Labour Convention (MLC2006) 
requirements. 
Ship's staff are to have a day room with galley 
facilities and a separate WC and shower room. 

24 Disabled access Access to passenger areas shall comply with the 
UK disability discrimination act (as amended) 
2005. 
There shall be lifts port and starboard from the 
vehicle deck to the passenger deck. 

Compliance can be through implementing (unless it is not reasonably 
practicable to do so) the recommendations of the Disable Persons 
Transport Advisory Committee (DPTAC), details can be found at: 
http://dptac.independent.gov.uk/ferries.htm 
MCGA publish Marine Guidance Note MGN31 (UK copy of IMO 
MSC/Circ.735) from 1997. 

25 Ergonomics and 
human factors incl, 
ship motions deck 
wetness, slamming 

For ship's crew the following regulations apply: 
Merchant Shipping and Fishing Vessels (Control 
of Noise at Work) Regulations 2007 (SI 
2007/3075)  
Merchant Shipping and Fishing Vessels (Control 
of Vibration at Work) Regulations 2007 (SI 
2007/3077). 
For passengers resultant ship vibrations and 
ship motions from limiting seas are to ensure 
that complaints are not probable. 

MCGA publishes 3 codes of practice for noise and vibration. 
ISO 2631-1:1997 provides methodology for assessing acceptable 
motions. 
BS EN 14253:2003+A1:2007. "Mechanical vibration - Measurement and 
calculation of occupational exposure to whole-body vibration with 
reference to health - Practical guidance" 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
26 Operational Life Vessel life cycle is to be 30 years. 

The vessel shall have enhanced scantlings in 
areas to be confirmed by CMAL. 

Vendors of major equipment should be able to provide engineering 
support across the lifecycle. 
Operational experience has shown that scantlings in some areas (for 
example, in way of the ramps) will have to be above class requirements. 

27 Vessel availability 
and redundancy 
targets 

Outside of planned maintenance periods, the 
vessel shall have an availability of 99.5% 

Unplanned downtime shall be around 1 day per year. 

28 Machinery 
equipment lifting 
and removal routes 

The machinery spaces shall have sufficient 
height so as to facilitate major overhauls of the 
engines. 
Hatch ways to facilitate the removal of large 
items from the machinery space shall be 
provided on the vehicle deck. 
Soft patches and burn out areas shall be 
provided to facilitate the removal of propulsion 
engines in complete units.  These areas shall 
have appropriately strengthened structure 
overhead to facilitate the use of lifting plant. 

Items to be removed through hatchways include: cylinder heads, liners 
and alternators. 

29 Ease of maintenance 
and replacement 

All machinery shall be arranged such that access 
for regular maintenance minimises work in way 
and work in wake. 

  

30 Accessibility for 
inspection and 
maintenance 

Machinery space layout shall demonstrate 
access for inspections and maintenance to all 
areas required for regular access. 
Hull structure and tanks shall demonstrate 
levels of accessibility for regular inspection. 

Machinery space accessibility can be demonstrated by 3D model. 

31 Paint and 
preservation 
systems 

See items 33 and 42.   



Ref. DESCRIPTION REQUIREMENT COMMENTS 
32 Selection of 

equipment & 
systems, based on 
reliability and 
availability of spares 
and servicing in the 
UK. 

Main machinery vendors shall be selected 
reputable manufacturers with a support and 
servicing network within the UK that will last 
across the vessel's operating life time. 

Propulsion evaluation to include diesel-electric and also LNG propulsion 
and the implications for volume, weight, CAPEX, OPEX, emissions and 
redundancy. 

33 Operational 
economy and 
flexibility 

Compared to the reference vessel, a 30% 
improvement in energy efficiency over the 
operational cycle is required. 
Lifecycle cost benefits to be demonstrated. 
Methods to be investigated include: 
Hull frictional resistance (low friction paint 
coatings) 
Efficient hull design 
Efficient water inflow to the propulsors 
Energy storage to smooth out power demand 
using batteries, fuel cells, flywheels et cetera. 
Waste heat recovery systems. 
Optimising auxiliary system design through 
efficient design practice and minimize annual 
system running costs. 

Assume that fuel cost for MGO is xxp per litre and for IFO180 xxp per 
litre. 
Assume that electricity cost on board is 13p per kWh with MGO and 10p 
per kWh on IFO. 
Vessel to be optimised for maneouvrability and not fuel efficiency. 

34 Auxiliary Machinery Reputable marine manufacturers.High 
efficiency motors to be used. 

Through life support to be available for larger or critical equipment. 
European efficiency motor classes Eff1 and Eff2.  Variable Speed Drives 
to be used. 
European efficiency motor classes Eff1 and Eff2.  Variable Speed Drives 
to be used. 

35 Fuel oil grades Dual Fuel requirement - LNG and LS MGO.  To 
meet SECA requirements. 

Specific fuel grades ISO 8217:2005 DMA through to RMF180. 
Biodiesel blends of 5%, 10%, and 20% to be considered. 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
36 CO2 emissions 

(EEDI) 
The vessel shall have a low rate of CO2 emission 
per unit of transport 
There shall be an operating improvement of at 
least 30% on the reference vessel. 
Diesel mechanical, diesel electric and LNG 
propulsion systems shall be considered in the 
design development. 

Demonstrate improvement by calculating the lifecycle CO2 
emissions and EEDI (as per IMO guidance).  All fuel consumption on 
board for all purposes is to be considered, suggesting that overall heat 
balance and maximising utilisation of waste heat is necessary. 
Scottish Government target is to reduce CO2 emissions from the 
transport sector by 34% by 2020 with 2006 being the baseline level.  At a 
shipping level, no target exists but 20% reduction by 2020 is considered 
feasible with present technology and operating practices.  Source: 
Scottish Climate Change Delivery Plan 

37 Energy/Fuel 
efficiency, 

Compared to the reference vessel, a 30% 
improvement in energy efficiency over the 
operational cycle is required. 

See item 33 for details - optimised for maneouvrability not fuel 
efficiency. 

38 Sewage, Grey water 
and garbage 
disposal 

MARPOL 
LR EP Notation requirements. 

Possible treatment of grey water and therefore EP enhanced notation 
G? 

39 Materials The vessel may contain composite and 
aluminium structures if there is considered to 
be a quantifiable benefit in terms of lifecycle 
costs or secondarily, improved environmental 
performance. 
CMAL will consider the use of plastic piping in 
line with LR and IMO guidelines. 

 IMO guidelines for using plastic piping are Resolution A.753(18). 

40 Oily water 
discharges 

MARPOL 
LR EP Notation with enhanced character O 

Vessel is to have a oily bilge holding tank. 
Discuss whether oil tanks are to be protected (enhanced character P) 

41 Exhaust emissions 
(e.g. NOX & SOXs) 

The vessel shall meet MARPOL VI limits for SOx 
and NOx(Tier III). 
EU Sulphur Directive 

Met through engine/fuel type, or abatement solution. 
Based on fuel types (Item 35) consider whether exhaust gas scrubbing 
technology is cost-effective. 
The design shall consider the efficiency of abatement whilst engines are 
operating in port. 



Ref. DESCRIPTION REQUIREMENT COMMENTS 
42 Antifouling LR EP Notation with enhanced character A Non-biocidal anti-fouling 

43 Regenerative 
braking 

    

44 Noise pollution For ship's crew the following regulations apply: 
Merchant Shipping and Fishing Vessels (Control 
of Noise at Work) Regulations 2007. 
For passengers levels should be: 
Internal common areas: 62dB(A), External 
common areas: 70dB(A), with an additional 
+5dB allowance within 2m of ventilation 
intakes. 
For noise external to the vessel noise levels 
should follow the guidance of BS4142. 

For the crew MCGA have provided a code of practice to cover this 
aspect.  Minimum levels of noise are as per IMO. 
Passenger noise levels are based on a 3dB reduction on crew levels 
(from DNV presentation on comfort). 
Noise remote from the vessel.  For harmony with inhabitants living 
adjacent to ferry berths and slipways noise contours should be plotted 
to take recognition of the guidance provided in BS4142:1997 "Method 
for rating industrial noise in mixed residential and industrial areas".  
Three factors are important; time of day and the disposition of the 
nearest dwelling relative to the vessel, and the directivity of the noise 
emanating from the vessel be it exhausts, claxons or public address 
system. 

45 Wave erosion and 
damage 

Wave generation from hull minimised   

46 Impact on other 
water users 

    

47 What design 
standards should we 
be using for noise, 
vibration and 
comfort and how 
will this be 
specified? 

See 44   



Ref. DESCRIPTION REQUIREMENT COMMENTS 
48 What guidance will 

be provided to 
shipyard on 
acceptable practices 
for minimising 
vibration excitation, 
transmission? 

See 25   

49 What targets will be 
set for airborne 
noise levels internal 
and external? 

See 44   

50 How will crew and 
passenger comfort 
be specified?  

See 25 and 44   

 



Annex 2: Specification of Operational and Technical Requirements 



 

TRANSPORT SCOTLAND 

 
 

CALMAC FERRIES LTD  
 
 

 

CALEDONIAN MARITIME 
ASSETS LIMITED 

 

 
 

Subject: 

SUPER ECO 1000 RO PAX FERRY 
 

 
 

 

Specification of Operational and Technical 
Requirements 

 
    

    

    

A 08/08/2014 Initial Issue GPC/AJA 

Rev. Date Description Made By: 

Author:      GPC Checked:  AJA Approved:    Check List Applied: 

Yes       No   Date:  8th August 2014  Date:  8th August 2014  Date:  8th August 2014 

Doc No:. 
Super ECO 1000 SOTR 

Rev: 
A 



CALMAC Ferries Ltd  Page 2 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

Table of Contents 
 

TABLE OF CONTENTS 2 

GROUP 0 SPECIFICATION OVERVIEW 10 

A. Overview 11 

B. SFI Grouping System 12 

C. Definitions 13 

D. Abbreviations & Nomenclature 14 

E. Units 15 

GROUP 1 SHIP - GENERAL 16 

10 Main Particulars 17 
100 General 17 
101 General Design 18 
102 Main Particulars 23 
105 Deadweight 27 
106 Design Criteria 29 
108 Model Tests 33 
109 Models 39 

11 Class, Rules, Regulations and Certificates 40 
111 Flag 40 
112 Classification 40 
113 Rules and Regulations 41 
114 Certificates 43 
115 Weight Control 45 
116 Drawings & Supervision 46 
117 Instruction Manuals 58 
118 Technical Training for Crew 59 

12 Working Practices 60 
121 Materials and Workmanship 60 
122 Structural Testing 64 
123 Piping Standards 65 

13 Buyer’s Arrangements 78 
131 Buyer’s Furnished Equipment 78 
Detailed List of Buyer’s Supply 78 
132 Buyer’s Added Value Arrangements 80 

14 Machinery Selection Warranty and In-Service Support 81 
140 Machinery Selection 81 
141 Scope of this Requirement 81 
142 Warranty 82 
143 Added Value 82 



CALMAC Ferries Ltd  Page 3 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

15 Quality Control, Measurement, Test and Trials 83 
150 General Information 83 
151 Machinery Testing and Commissioning 83 
152 Inclining Experiment 84 
153 Dock Trials 85 
154 Sea Trials 86 
155 Gas Trials 88 
156 Post Trials Inspection 89 
157 Local Operation Trials 91 

GROUP 2  HULL 92 

20 General Hull Work 93 
200 General 93 
203 Framing 93 
204 Shell Plating 94 
205 Decks 94 
206 Bulkheads 94 
207 Tanks 94 
208  Bilge Keels 95 

21 Aft Body 96 
210 General 96 
212 Skeg 96 
216 Stern Sections, Aft Peak Bulkheads 96 
217 Steering Gear Compartment 96 

22 Machinery Room Area 98 
220 General 98 
221 Shell Plating 98 
222 Bottom, Keel and Bilge Plates with Stiffening 98 
223 Main Machinery Foundations 98 
229 Miscellaneous Tanks 99 

23 Cargo Area 101 
230 General 101 

24 Fore Body 102 
241 Forward Mooring Deck 102 
242 Anchor Arrangement 102 
243 Hawse Pipes and Spurling Pipes 102 
244 Chain Lockers 103 
246 Stem 103 
247 Forward Machinery Spaces 104 
248 Bulbous Bow 104 

25 Deckhouse and Superstructure 105 
250 General 105 
251 Deck Heights 105 
253 Bridge 105 
258 Elevators/Dumb Waiter Casings 106 

26 Hull Outfitting 107 
261 Hull and House Markings 107 
262 Sea Chest, Bottom Plugs and Bilge Wells 109 
263 Auxiliary Machinery Foundations 110 



CALMAC Ferries Ltd  Page 4 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

264 Fenders 110 
266 Gutter Bars 111 
267 Bulwarks, Railings and Cargo Rails 111 
268 Funnels and Masts 111 
269 Access Hatches, Manhole Covers 112 

27 Painting & Material Protection 114 
270 Surface Preparation, Application and Inspection 114 
272 Paint Application 115 
273 Inspection 115 
277 Painting Schedule 116 
279 Impressed Current Cathodic Protection System 122 

GROUP 3 CARGO EQUIPMENT 123 

30 Cargo Hatches & Cargo Access Equipment 124 
300 General 124 
301 Weather Deck Hatches, Covers and Equipment 124 
306 Bow Doors 125 
307 Stern Doors 126 
308 Hoistable Car Decks 127 
309 Hydraulic System for Doors and Hatches 128 

31 Cargo Equipment 131 
310 General 131 
315 Deck Cargo Securing Fittings 131 
316 Protection Plates, Covers, Hatch Tent and Tarpaulins 131 

32 Special Equipment for Cargo Handling 132 
321 Cargo Lifts and Working Platforms 132 

37 Ventilation Systems for Cargo Spaces and Tanks 133 
372 Cargo Vent System 133 

GROUP 4 SHIP EQUIPMENT 134 

40 Manoeuvring Machinery and Equipment 135 
400 General 135 
401 Rudder and Rudder Stocks 135 
402 Rudder and Stock Carrier and Bearing 135 
403 Steering Gear, Emergency Steering 136 
404 Side Thrusters 137 
405 Stabilisers & Anti-Heeling Tanks 139 

41 Navigation and Search Equipment 141 
410 General 141 
411 Radars 142 
413 Gyro Plant, Autopilot and Compass 143 
414 Echo Sounder and Speed Log 146 
415 Anemometers, AIS 146 
417 Loose Equipment 147 
418 Radar, Signal Observation and Antenna Masts 147 
419 ECDIS, Navtex, AIS,SSAS, VDR 148 

42 Communication Equipment 150 



CALMAC Ferries Ltd  Page 5 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

420 General 150 
421 GMDSS Equipment 150 
423 Navigational Satellite Systems 151 
424 VHF & UHF Telephones and Ships Internal Comms 151 
425 IT and Digital Services 153 
426 ENTERTAINMENT SYSTEM 159 
427 Light and Signal Equipment 162 
429 Protective Covers 164 

43 Anchoring, Mooring and Deck Equipment 165 
430 General 165 
431 Anchors with Chain and Equipment 165 
432 Anchor Windlass 166 
433 Capstans 166 
435 Fixed Mooring Equipment 167 
436 Loose Mooring Equipment 167 
437 Towing Equipment 168 

44 Workshops, Spare Gear, Waste Handling, Stores & Signage 169 
440 General 169 
441 Machine Tools, Cutting and Welding Equipment 169 
444 Cleaning & Oil Pollution Equipment 171 
446 Outfitting in Store Rooms & Workshops 171 
447 Spare Gear-See appendix 2 171 
448 Signs & Markings 172 
449 Safety Directions 174 

45 Machinery Lifting Equipment 176 
450 General 176 
453 Lifting Equipment 176 

48 Special Equipment 177 
485 Helicopter Winching Area 177 

GROUP 5  EQUIPMENT FOR PASSENGERS & CREW 178 

50 Lifesaving, Protection and Medical Equipment 179 
500 General 179 
502 Lifesaving System 179 
503 Fast Rescue Boats (FRB’s) & Davits 180 
504 Loose Lifesaving Equipment 180 
505 Fire Fighting Equipment 181 
506 Medical Outfit 182 
508 Emergency Markings 182 

51 Insulation, Partition Bulkhead, Panels, Doors, Sidelights, Windows & Skylights 183 
510 General 183 
511 Insulation, Bulkheads and Panelling 183 
512 Internal Doors in Accommodation 185 
513 Sliding Watertight Doors 187 
514 Weathertight Doors 187 
515 Sidelights and Windows 189 

52 Interior Deck Coverings, Stairs, Ladders & Railings 192 
520 General 192 
521 Internal Deck Sub Floors 192 
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522 Internal Deck Coverings 192 
524 Internal Accommodation Stairs and Ladders 194 
525 Machinery Space Floor Plates, Stairs and Ladders 195 
526 Steps and Ladders in Tanks 196 

53 External Deck Covering, Stairs & Ladders 197 
531 External Deck Covering 197 
533 Handrails, Railings & Gates 197 
534 External Platforms, Steps and Ladders 198 
535 Gangways 198 

54 Furniture, Inventory and Entertaining Equipment 200 
540 General 200 
541 Accommodation Outfit 04 Deck 202 
542 Accommodation Outfit 05 Deck 207 
543 Accommodation Outfit 06 Deck 211 
544 Accommodation Outfit 07 Deck 216 
545 Bridge Outfit 217 

55 Hotel Outfit, Galley, Pantry, Provisions, Ironing & Laundry Equipment 219 
550 General 219 
551 Galley Equipment 219 
554 Cold and Cool Rooms 220 
555 Dry Provisions Stores 221 
556 Garbage Treatment Areas/Storage 221 
557  Public Toilets in Accommodation 223 
558 Laundry Equipment 224 
559 Storage Lockers in the Accommodation 225 

56 Lifting Equipment 226 
560 General 226 
561 Personnel Elevators and Escalators 226 
562 Food, Linen and Freight Elevators 227 

57 Heating, Ventilation and Air Conditioning Systems 228 
570 General 228 
571 Accommodation HVAC System 235 
572  Service Spaces HVAC System 258 
573 Technical Spaces HVAC System 262 
574 Machinery Spaces Ventilation Systems 264 
575 Hazardous Spaces Ventilation Systems 266 
576 Ventilation of Other Spaces 267 
577 Heating Systems 268 
578 Electronic Spaces HVAC 268 

58 Hotel Systems Sanitary Systems and Drainage Systems for The Accommodation 269 
580 General 269 
581 Domestic Fresh Water System 269 
582 Black Water System 272 
583 Grey Water System 273 
586 Sewage Treatment Plant 273 

GROUP 6 MAIN MACHINERY 274 

60 Diesel Propulsion Main Machinery 275 
600 General 275 
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601 Propulsion Engines 277 
602 Safety Concept for Gas Burning Engine Installation 287 

63 Transmission 290 
630 General 290 
632 Controllable Pitch Propellers (CPP) 290 
633 Propeller Shafting and Bearings 291 
634 Couplings 292 
636 Spare Propeller Blades 292 
637 Main Reduction Gears 292 

64 Boilers, Waste Heat Economisers and Waste Heat System 294 
640 General 294 
641 Auxiliary Boilers 294 

65 Main Electric Power Production 295 
650 General 295 
651 Diesel Generator Sets 295 
652 PTI/PTO Motor/Generators 308 

66 Emergency Electrical Power Production 309 
660 General 309 
665 Emergency Generator 309 

GROUP 7 MACHINERY SYSTEMS 312 

7 General 313 

70 Fuel Oil System 314 
700 General 314 
701 Fuel Oil Transfer And Draining System 314 
702 Fuel Oil Purification Plant 317 
703 Fuel Oil Service System 318 
704 Fuel Oil Drain System 318 
705 Fuel Oil Overflow System 319 
707 LNG Fuel Storage Tanks & Associated Systems 319 
708 LNG Fuel Inert Gas System 321 

71 Lubricating Oil Systems 325 
710 General 325 
711 Lubricating Oil Transfer System 325 
712 Lubricating Oil Purification Plant 327 
713 Lubricating Oil System for Propulsion Machinery and Transmissions 328 
714 Lubricating Oil System for Main Generator Sets 329 
713 Lubricating Oil System for Emergency Generators 330 
716 Crankcase Ventilation Systems 330 

72 Cooling Systems 331 
720 General 331 
721 Sea Water Cooling System 331 
722 Low Temperature Fresh Water Cooling System 334 
723 High Temperature Cooling Water System 335 

73 Compressed Air System 336 
730 General 336 
731 Starting Air System 336 
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732 Service Air System 337 
733 Control Air System 338 

74 Exhaust System and Air Intake 339 
740 General 339 
743 Exhaust Gas System for Main Propulsion Machinery and Generators 340 
744 Exhaust System for Emergency Generator Engine 340 
745 Exhaust System for Boilers 340 
746 Exhaust Pipe Insulation 341 

79 Automation for the Machinery Plant (ICMAS) 342 
790 General 342 
791 Alarm and Monitoring System 342 
792  Fixed Online Vibration Monitoring System (Condition Monitoring System 346 
794 Manoeuvre Desks, Main Console, Instruments 346 
795 Remote Control of Main Engines and Propulsion 349 
796 Automation Systems – Main engines and Generators 352 
797 LNG Control and Automation. 353 

GROUP 8  SHIPS SYSTEMS 355 

80 Ballast, Bilge and Drain System 356 
800 General 356 
801 Ballast, Trim and Heeling System 356 
802 Bilge System 357 
803 Sludge, Waste and Oily Bilge System 359 
804 Deck Scuppers and Drains 359 

81 Fire-Fighting Systems 361 
810 General 361 
811 Fire Detection System 361 
813 Fire and Wash Deck System 365 
814 Fixed Foam System 367 
815 Accommodation and Machinery Spaces Fixed Water Mist Systems 367 
816 Drench System 368 
817 Dry Powder System 369 

82 Tank Air and Sounding System 370 
820 General 370 
821 Tank Air Vent System 370 
822 Tank Sounding and Monitoring System 371 

86 Electrical Power Supply 372 
860 General 372 
862 Insulation and Protection 373 
863 Voltages and Services 373 
865 Standards 375 
866 Power Management System 375 
868 Shore Supply 376 
869 Reefer Container Sockets 377 

87 Electrical Distribution 378 
870 General 378 
871 Electric Cables 379 
872 Main and Emergency Switchboards & Distribution Boards 381 
873 Group Starters 382 
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874 Local Start and Control Panels 383 
875 Local Distribution Panels 383 

88 Electrical Common Systems 384 
880 General 384 
881 Motors, Starters and Overload Relays 385 
882 Transformers 386 
883 Battery Charger and UPS 387 
889 Lights, Bulbs, Halogen, Fluorescent Tubes, LEDs 388 

89 Electrical Outfit 390 
890 General 390 
891 Power Distribution System for Machinery 390 
893 Power Distribution System for Accommodation 390 
895 Lighting Systems for Weather Decks 391 
896 Lighting Systems for Holds and Hazardous Areas 391 
897 Heating Equipment 392 
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GROUP 0 SPECIFICATION OVERVIEW 
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A. OVERVIEW 

This specification is provided to give the Builder a guide as to the intent 
of the Buyers requirements for the vessel.  It is understood that this 
Specification, Classification and other Approved Design Documents, 
Makers and Buyers information is to be fully developed by the Builders 
into a full set of detailed design and production data, drawings and 
documents taking into consideration all Classification, Flag State, Makers 
and other regulations and requirements. 
Data quoted in this specification are the result of preliminary calculations 
and provisional discussions with potential suppliers and are subject to 
final adjustment and verification once all details and main equipment 
parameters and full regulatory requirements are defined. 
It is understood that anything not mentioned in this specification, but 
required by the regulations is to be supplied and installed by the Builder, 
at the Builders expense. 
In case of conflicting requirements between this Specification and other 
referred documents, rules and regulations, the most stringent is to apply. 
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B. SFI GROUPING SYSTEM 

The layout of this specification is based on the SFI GROUP SYSTEM. 
This group system has been designed primarily to provide shipyards and 
shipping companies with a tool for the specification of ships and 
estimation of shipbuilding costs. 
 
The classification system is divided into the following Main Groups: 

1. Ship General 
2. Hull 
3. Equipment for Cargo 
4. Ship Equipment  
5. Equipment for Crew and Passengers 
6. Machinery Main Components 
7. Systems for Machinery 
8. Ship Common Systems 

 
Each Main Group (m.gp, one digit) is divided into groups (gp, two digits). 
Each group is again subdivided into Sub-Groups (s.gp, three digits). 
Components specified twice or under different sub-groups are only to be 
delivered once. 
The standard SFI's headings and number for m.gp, gp and s.gp are used 
only where applicable to this vessel and therefore may not necessarily 
show consecutive numbering. 
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C. DEFINITIONS 

As fitted plans Drawings and documentation showing the 
vessel as built. 

Approved Means approved by the Class, Authority 
and / or Buyer. 

Flag State Authority National and international regulations to 
which the vessel will be built, including Flag 
State, IMO and SOLAS Regulations. 

Builder ** to be confirmed **, being the company 
contracted to build the vessel for the Buyer. 

Owner ** to be confirmed ** 

Buyer  

Class Lloyds Register of Shipping or equal 
Classification Society responsible for 
approval of the vessel according to an 
established construction rules. 

Load Line Convention The International Load Line Convention 
signed in London on 5th April 1966. 

Maker Name of company manufacturing 
equipment suitable for installation onboard 
the vessel. 

Makers list List of approved makers of equipment who 
may be asked to quote for the supply of 
equipment suitable for installation onboard 
the vessel. 
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D. ABBREVIATIONS & NOMENCLATURE 

LR Lloyds Register of Shipping 

Flag United Kingdom (UK) 

SOLAS Safety Of Life At Sea regulations. 

IMO International Maritime Organisation 
regulations. 

BSI, SFI, DIN, etc  International Marine Standards. 

Bf Beaufort Force 

Fr. (fr.) Frame nos. - indicates position from aft 
perpendicular. 

SFI SFI Group system. 

gp. Refer to group number in the SFI system. 

s.gp. Refer to sub group number in the SFI 
system. 
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E. UNITS 

Quantity Unit Symbol 

Length Metre m 

Area square metre m² 

Mass Kilogram 
tonne 
1 t = 1000 kg 

kg 
t (tonnes) 
 

Loading tonnes per square metre t/m² 

Time second Sec 

Electric current Ampere A 

Electric Voltage Voltage V 

Temperature Centigrade ºC 

Force  Newton (kg*m/s²) N 

Energy joule (Nm) J 

Electrical Power 
 

Watt 
kilowatt 
kilovolt Amps 

W 
kW(e) 
kVA 

Mechanical Power kilowatt kW(m) 

Pressure Pascal (N/m²) 
bar (1bar = 105Pa) 

Pa 
Bar 

Rotation revolutions per minute rpm 

Frequency Hertz Hz 

Specific gravity - SG 
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GROUP 1 SHIP - GENERAL 
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10 MAIN PARTICULARS 

100 GENERAL 
This specification describes a vessel which will be designed and 
constructed as a Ro-Ro Passenger Ferry, hereinafter called the Vessel. 
This specification shall be developed by the Builder to form an integral 
part of the Shipbuilding Contract. 
The Vessel shall be designed and constructed for a service life of 40 
years.  
The vessel to be designed with superior manoeuvring ability, propulsive 
efficiency and “green” operational footprint are all key design drivers. 
The Vessel is designed as a “Euro-B” Class , specifically suited for 
operating on multiple West Coast of Scotland routes, with particular 
emphasis on efficient operation on medium distance routes (transit 
duration from 30 minutes to 5 hours), including multi-port routes.:- 
 

• Uig 
• Tarbert 
• Lochmaddy 
• Oban (both) 
• Coll 
• Tiree 
• Castlebay 
• Lochboisdale 
• Craignure 
• Colonsay 
• Ardrossan 
• Brodick 
• Gourock(refuge) 
• Ullapool(relief) 
• Stornaway(relief) 

 
The Vessel is to be built by the Builder in accordance with the Contract 
Specification and mutually approved drawings and according to good 
shipbuilding practice to fulfil the Contract.  The Vessel is to be delivered 
to the Buyer ready for operation, clean, fully equipped and tested, 
including testing of the LNG handling equipment and engines working 
with LNG and MGO fuels. 
The Vessel, including its material, workmanship and apparatus 
(machinery, equipment, piping, etc.) is to comply with the requirements of 
the Classification Society (LR) and rules and regulations of the flag state 
administration (UK). 
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The references to sub-contractors, equipment material or design refer to 
their standard equipment on the date of this Specification if not otherwise 
stated. 
The Contract Specification and plans are part of the Contract, but if any 
contradiction is found between the Contract and the Specification, the 
Contract shall prevail and if any discrepancy is found between the 
Contract Specification and the accompanying plans, the Contract 
Specification shall take precedence. 
A single supplier shall be selected for the supply of the entire propulsion 
train from Engine to Rudder. 
Any items mentioned in more than one place in the Contract, 
Specification or appendix information should be delivered only once. 
The word "or" is used in the Specification to indicate that alternatives are 
permitted.  "If necessary" and "when necessary" mean that the matter of 
the thing in question shall be subject to the Buyer's consideration.  
All equipment, plant and machinery used in the vessel shall be of proven 
design. Any request to deviate from this requirement shall be made by 
Builders, in writing, for Buyers consideration. 
This Specification should be read with reference to the General 
Arrangement Drawing No: 14074-101-1-A. 
 

101 GENERAL DESIGN 

i) Design Precedence 

In all aspects of the design the following precedence is to be adhered to 
in the following hierarchy 

1. Safety 
2. Reliability 
3. Cargo Deadweight Capacity 
4. Manoeuvring, Berthing & station keeping 
5. Sea keeping & Passenger/Crew Comfort 
6. Redundancy 
7. Fuel Efficiency 
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ii) Design Margins 

The design shall be developed to accommodate the following margins: 
 

Parameter  Margin  Reference Parameter  
Weight Growth Margin    5%  Lightship Weight (tonnes)  
Electrical (Hotel) Load  25% growth  Base Hotel Load (kW)  
Electrical Generating 
Capacity (Hotel/Ship 
Services)  

100% redundancy 
for ship service 
power  

Total Hotel/ Ship S  

 

iii) Cargo Arrangement 

Vehicle decks are to be laid out for access to each vehicle space for 
ease of loading/discharge with minimal obstruction to ensure operational 
efficiency such that the Owner is satisfied that the vessel is capable of 
maintaining schedule by achieving desired at berth times 
The vessel will be arranged to have one main vehicle cargo deck of 
appropriate height and strength for fully laden heavy goods vehicles. 
The vehicle space will be arranged with large hoistable aluminium 
mezzanine decks to further increase car capacity during peak crossings.  
The vessel will be arranged for roll on roll off operation. 
The vehicle space will be accessed by hydraulic ramps fitted to the 
vessel at bow and stern.  Clam-shell bow doors will provide access to the 
bow ramp.  
All ramps are located to interface with existing harbour infrastructure.  It 
is the responsibility of the Builder to ensure a good ship/shore interface 
with the existing infrastructure. 

iv) Propulsion Arrangement 

The Shipyard’s proposal shall be based on the lowest cost of ownership 
(life cycle cost) in accordance with the Owners specific operational profile 
of the vessel. 
The baseline and preferred configuration for the propulsion system is a 
Dual Fuel twin screw Hybrid propulsion arrangement incorporating 
PTI/PTO motor generators, as described in item s.gp 60 
The Shipyard shall develop at least two concepts for propulsion trains 
and power generation; these shall be based on the concepts and fuel 
calculations given with these Operation and Technical requirements. 
Fuel efficiency and emissions reduction is a key requirement in the 
design of the vessel and machinery systems. 
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Shipyards must be able to demonstrate they will achieve significant 
savings on the pre design figures given for the concept design and still 
achieve equal or better reliability and redundancy levels as the concepts. 
For any option, the configuration should be evaluated with a view to 
demonstrating the system efficiency, simplicity, minimising reliance on 
multiple components considering the operational profile and life cycle of 
the vessel. 
Propulsion redundancy must be provided. It is desired that power to the 
main propulsion should be maintained even if there is a loss of ship 
service power. 
System components should be “off the shelf” and supported in the 
United Kingdom 

The shipyard shall develop the options and identify with owner the option 
with the lowest through-life cost, simplicity, and reliability. A detailed 
energy balance shall be provided for each option.  
Dual Fuel propulsion (Diesel and Natural gas) with Liquefied Natural Gas 
(LNG) storage. 
LNG storage will be in IMO Type C tanks configured for bunkering by 
tanker truck located on the main vehicle deck, fitted with a closed loop 
vapour return system.  
The LNG tank/s are to be located below the main vehicle deck.  
The MGO will also be stored below deck, with a separate bunkering 
station on the main vehicle deck. 
Single fuel LNG will not be accepted. 
The vessel shall have an LNG/MGO Dual Fuel engine installation and 
conventional propulsion arrangement consisting of two controllable pitch 
propellers, each driven through a twin in, single out reduction gearbox by 
a medium speed marine main propulsion dual fuel engine.  
 Additional power will be provided by an electric PTI motor on each 
gearbox, rated for continuous operation.  This motor may be deleted if it 
can be proven through hydrodynamic optimisation that it is not necessary 
for compliance with the vessel speed requirements.  Redundancy of 
equipment is paramount to enable the vessel to maintain a lifeline 
service and the Builder should carry out a FMEA at the earliest 
opportunity to identify key areas where back up is required. 
Three (3) tunnel thrusters shall be fitted forward for manoeuvring and 
holding station.  The vessel is to be capable of unassisted berthing 
operations in a 50 knot beam wind, minimum. 
Two high lift flap-type rudders giving superior steering and manoeuvring 
abilities at low speeds complete with independent electro-hydraulic 
steering gear.  Rudders to be flap-type for maximum transverse thrust 
during manoeuvring operation.  Particular care is to be taken to minimise 
rudder cavitation erosion. 
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One pair of fin stabilisers shall be fitted to reduce roll motions. 

v) Accommodation 

Passenger accommodation shall be suitable for 1000 passengers and be 
located mainly over two levels including café, retail and lounge spaces. 
Passengers will also have access to a further two levels for open sun 
deck. 
Crew sleeping, recreational and operational facilities shall be arranged 
for up to 32 crew.plus 2 Cadets 

vi) Other 

The Vessel shall be designed to UK MCA safe manning requirements. 
The design is required which minimises fire zones, maximises passive 
fire protection avoiding manual boundary cooling by crews, and which 
efficiently organises passenger evacuation. 
Extensive use of fixed systems with remote operation/ monitoring to 
minimise demands on fire response and evacuation teams is anticipated.  
As crew numbers are a significant cost driver it is crucial that the design 
is developed for the minimum safe manning permitted by MCA for a Euro 
B passenger & vehicle ferry. 
Lifesaving arrangements shall be consistent with Euro B requirements 
for 1040  persons on board. 
This specification is not definitive and is intended to give the Builder a 
guide as to the buyer’s minimum requirements for the vessel, and it is 
understood that anything not mentioned in the specification but required 
by the regulations and or normally supplied or required for a vessel of 
this type is to be supplied and installed by the Builder at the Builder’s 
cost. 

vii) Design Options 

The following options shall be priced separately, whether an additional or 
take out price: 
1. Galley energy management 
The Builder is to quote for a system of galley energy management aimed 
at reducing energy consumption of catering spaces and systems. 
2. Vessel energy management system 
The Builder shall quote for a system, ABB EMMA or equal, which will 
allow staff to monitor actual fuel consumption and to predict efficiency 
with different machinery and trim configurations in order to select the 
optimal mode of operation. 
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3. Variable speed drives 
Builder shall investigate and quote efficiency savings possible by use of 
VSDs on major electrical drives, e.g. side thrusters, large pumps and 
fans. The quotation shall identify the drives together with the individual 
cost of adoption. 
4. Selective Catalytic Reduction (SCR) 
A means shall be provided to reduce NOx emissions to MARPOL Tier III 
limits when the engines are burning MGO.  An SCR shall be installed in 
the exhaust system of the engine.  Associated systems to bunker, store 
and feed urea to the SCR shall be included. 
Regardless of whether this option is exercised, the Builder shall design 
the exhaust piping to enable retrofitting of an SCR with the minimum of 
modification to exhaust piping, cable runs etc. 
Two option prices are required: 
1. SCRs and urea systems installed at building by Builder. 
2. Vessel designed and built with space to allow later retrofit of SCRs 

and urea system, by others. 
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102 MAIN PARTICULARS 

i) Principal Dimensions 

Length Overall    102.40 m 
Length Between Perpendiculars      97.80 m 
Breadth Moulded       16.40 m 
Depth to Main Deck   *        5.50 m 
Depth to Passenger Deck      11.70 m 
Normal Operational Draught          3.40 m 
Design Draught   *          3.60 m 
Scantling Draught          3.70 m 
Deadweight @ 3.40 m (approx)        900 tonnes 
Deadweight @ 3.60 m (approx)                         1180 tonnes 
Frame Spacing      600 mm 

 
*  Vessel shall normally operate up to 3.40 metres draught, but 
where local water depth permits, can operate at up to 3.60 metres to 
permit the carriage of 16x44tonne HGVs in addition to all normal 
deadweight items.  See also, specification item SGp 105.  To 
facilitate a design draught of 3.60 metres, it may be necessary to 
increase the vessel depth above 5.50 metres.  This is to be 
investigated during the design development. 

ii) Capacities 

Marine Gas Oil  approx 150 m³ 
LNG (1 x 120 m³)  approx 120 m³ 
Potable Water  approx 100 m³ 
Water Ballast (to be finalised during design) approx 400 m³ 
Technical Water  approx 10 m3 
Lub Oil  approx 20 m³ 
Food Waste  approx 12 m3 
All of the above capacities are to be confirmed by the yard at an early 
stage of the design process.  In addition, sufficient miscellaneous tanks 
to be arranged: bilge water, hydraulic oil, lubricating oil, sludge, fuel 
overflow, black water etc. 
Lubricating oil storage tanks with remote filling and distribution 
connections are to be provided for main and auxiliary engines, and all 
major system oils including RoRo hydraulic systems, gearboxes, deck 
machinery, stabilizer and transverse thrusters, and CPP hydraulic 
systems etc 
The above tank capacities allow for 2.0% theoretical deduction for 
internal structure. 
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iii) Vehicle Capacities 

Car and HGV quantities referred to in this specification relate to the 
following assumed dimensions: 

Standard Car Unit: 

Length    4500mm 
Breadth    1850mm 
Spacing between cars (transverse direction)   600/400mm 
Spacing between cars (longitudinal direction)   300mm 
Lane overall width    2450mm 

Standard HGV Unit: 

Length    18000mm 
Breadth    2600mm 
Spacing between HGVs (transverse direction)   245mm 
Spacing between HGVs (longitudinal direction)  600mm 
Lane overall width    2845mm 
The vessel is arranged for a total of 290 trailer lane metres, or 600 car 
lane metres in the following distribution: 
 
02 Deck (Vehicle Deck) about 240 trailer lane metres 
  about 16 standard HGV units 
  about 83 standard car units 
03 Deck (Hoistable Mezz. Decks) about 44 standard car units 
*  The Vessel will be required to carry dangerous goods; explosives, 
petrol oils and gases as normally transported by road.  The Vessel is to 
be issued with a Letter of Compliance issued by the MCA to indicate that 
she is considered to be fit for the carriage of such hazardous cargoes.  
All equipment such as chemical suits, breathing apparatus, etc. 
associated with the carriage of dangerous goods is to be supplied by the 
Builder and stored in suitable containers on the Vessel as required by 
the Authority.  See Appendix 3 for a list of Dangerous Goods. 
Approximately 3x18 lane metres of the 02 Deck aft is open air, suitable 
for the carriage of Dangerous Goods. 
The 02 Deck will comprise 2 zones, Zone 1 being at the "open" aft end 
of the vessel.  The remainder of 02 Deck will be designated as Zone 2. 
Zone 1 is to be nominated for the most onerous categories of dangerous 
goods, i.e. flammable gases, low flash point liquid and vapour.  The fire 
protection aspects of the stowage of the particular class of dangerous 
goods and their separation are to be given particular consideration. 
The 02 Deck is to be suitable for the carriage of livestock on floats in 
accordance with the Welfare of Animals (Transport) Order 1997 (as 
amended). 
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Lane widths considered as 2.45 metre for cars and 2.845 metre for 
freight lanes.  These widths include a 600/400mm clear passage 
between vehicle lanes.  600 mm walkways along the side casings will be 
kept clear of lashing points. 
Vehicle decks are to be with clear height below structure and all 
outfitting, of 5600mm on 02 Deck.  See also SGp. 308 Hoistable Car 
Decks. 
The 02 Deck vehicle deck shall be designed to be capable of carrying 
vehicles described in Appendix 1 of this Specification.  02 Deck shall 
also be capable of supporting a uniform load of 2 tonnes/m2 minimum.  
The Hoistable Car Decks shall be designed to be capable of the carriage 
of private cars. 
The Capacities quoted above and the Deadweight quoted in SGp 105 
are to be confirmed by the Builders following finalisation of the Contract 
General Arrangement Drawing and all main construction and equipment 
details. These figures are to be updated during the development and 
building phases of the contract. 
Allowance is to be made in the Shipbuilding Contract for adjustment of 
these figures during the development phase of the design to suit any 
modifications required by the Buyers. 
The ability to unload/load full vehicle and foot passenger capacities 
rapidly is a prime requirement.  During the busiest season turnaround 
time allowed by timetable is just 20 minutes. Design of cargo equipment 
shall reflect this requirement and operating speeds of ramps, bow and 
side doors shall be selected accordingly.  The Builder shall demonstrate 
through simulation analysis during the design stage that this turnaround 
time is achievable.  See SGp 108 iv). 

iv) Speed 

The following terms will be used in defining speeds and conditions: 

The “maximum service speed” is the basis for the verification and 
evidence of compliance with the contractual speed under the 
corresponding “service condition”.  It shall include margins or other 
relevant items as defined in the service condition. 

The “trial speed” is the speed of the vessel achieved on “trial draught” 
(ballast draught, for which model tests and full size speed trials will be 
carried out) under “design conditions". 

The “design draught” is the maximum operating draught (at which the 
contract deadweight is achieved) of 3.60 metres moulded. 

The “normal service draught” is the draught at which most service will be 
undertaken.  This is assumed to be 3.25 metres moulded, and 
corresponds to an operation with approximately 215 tonnes vehicle and 
passenger cargo plus normal departure fuel, waters, stores and crew. 
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Design Conditions 
The trials speed will be achieved under the following design conditions: 
 

• Unrestricted, i.e. deep and open water 
• No current 
• Wind and Sea BF 0 
• Water temperature 15 °C 
• Specific gravity of the water 1.025 t/m3 
• Clean underwater surface 
• Clean propellers 
• Fin stabilizers retracted 
• Ship on even keel 
• Main Propulsion Engines and Generators running on LNG fuel. 

Maximum Service Speed 
The vessel’s service speed at the normal operational draught of 3.40 
metres moulded must be a minimum of 16.5 knots under the following 
service conditions: 

 
• Unrestricted, i.e. deep and open water 
• No current 
• Wind and Sea BF 2 
• Water temperature 15 °C 
• Specific gravity of the water 1.025 t/m3 
• Clean underwater surface 
• Clean propellers 
• Fin stabilizers extended 
• Ship on even keel 
• 85% MCR of the main engines + required input from the PTI 

motors 
• 98% gearbox efficiency 
• combined wind and sea margin and margin of fin stabilizers of 

not less than 5% of the delivered power at the propellers  
• Main Propulsion Engines and Generators running on LNG fuel. 

For confirmation of the service speed of the built vessel, see 154 Sea 
Trials. 

v) Complement 

The passenger accommodation and life-saving arrangements are 
designed to accommodate 1000 passengers.  
Passenger accommodation is a combination of public restaurant, café, 
lounge and bar space, plus cabins in the following proportion: 
In addition, the crew accommodation is designed to accommodate the 
following number of crew: 
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Category Number Beds / Cabin Total Beds 

Master & Chief Engineer Class Cabins 2 1 2 

Senior Officer Cabins  2 1 2 

Officer Cabin 4 1 4 

Single Crew Cabins  24 1 24 

Cadets 2 1 2 

Crew Cabin Complement  34 

vi) Tonnage 

The vessel will have the following approximate figures: 
The gross tonnage of the vessel will be approx. TBC GT 
The net tonnage of the vessel will be approx. TBC NT 
Final figures to be confirmed by the Builder and approved by Class.  
Builder shall make every effort to minimise Tonnage. 

105 DEADWEIGHT 

The deadweight at the moulded normal operational draught of 3.40 
metres will be abt. 900 tonnes in Salt Water (spec. gravity 1.025 t/m³). 
The deadweight at the moulded design draught of 3.60 metres will be 
abt. 1180 tonnes in Salt Water (spec. gravity 1.025 t/m³). 

The above figures are estimated and to be confirmed in accordance with 
102 above, and is subject to the actual weights of selected equipment. 
The actual deadweight capacity will be determined in the presence of the 
Buyer’s representative at the inclining test  
”Displacement” is the total displacement at the mentioned draught in Salt 
Water of spec. gravity 1.025 tonnes/m3 including shell plating and all 
appendages and shall be determined from hydrostatic particulars of the 
vessel. 
The deadweight is the difference between the displacement of the vessel 
in Salt Water with a specific gravity of 1.025 tonnes/m3 at the draught 
mentioned and the lightweight of the empty, clean, completed vessel. 
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The deadweight shall include the following: 
• All forms of cargo 
• Persons on board with their effects 
• Consumable and operating liquids on board in storage, service and 

circulation tanks such as fuel, lubricating oils, fresh and technical 
water, and similar except those proportionate quantities of liquids 
which are normally carried in machinery in order to provide working 
of the machinery (examples: small expansion tanks, lub oil and water 
in engines, minimum operating water in sewage plant) 

• Provisions and stores 
• Spare parts in excess of those required by Classification 

requirements 
• Ballast Water 
• Lashing and stowage equipment used for cargo carrying purposes 
• Buyers' inventory 
• Growth margin 
A typical breakdown of deadweight in a departure condition, with full fuel 
and fresh water is as follows: 
 

General Description 
Weight 
(tonnes) 

Passengers & Luggage 120 
Crew & Effects 5 
Vehicle DWT 425** 
LNG Fuel (120m3) 54 
MGO Fuel (50m3) 43 
Potable Water 50 
Miscellaneous Tanks 20 
Fixed Stores 20 
Consumable Stores 20 
Heel & Trim Correction Ballast 25 
Growth Margin 118 
  
TOTAL 900 

 
 
**  Vehicle DWT maybe increased to 704tonnes to accommodate 
16x44tonne HGVs at an increased draught of 3.60metres. 
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106 DESIGN CRITERIA 

i) Sea Keeping 

Sea keeping must be suitable for winter crossing of the EU B seas on the 
West Coast of Scotland without excessive motion, spray ingress, or deck 
immersion issues. This shall be demonstrated by the Shipyard during 
pre-contract simulation tests. 
See Appendix 5 for details of Buyer required Seakeeping Standards. 

ii) Stability Booklet 

A stability booklet and a loading manual will be prepared in accordance 
with the requirements of MSC Circ. 920 and regulatory bodies (Class and 
Flag). 
The final limiting curves of the stability booklet and loading manual 
resulting from requirements of the International Code on Intact Stability 
(2008) and in accordance with SOLAS Damage Stability requirements 
will be established under consideration of free trim and initial trim of the 
vessel.  
The final stability calculations will comprise light ship condition, docking 
condition, all loaded conditions as required by the Intact Stability Code 
plus a range of operational design loading conditions defined by the 
Buyer, including: 

1. ship with full cargo, stores and passengers  
2. ship with 50% cargo, stores and passengers 
3. ship with 10% cargo, stores and passengers 
4. ship with no cargo and 10 % stores 

Other loading cases are to be calculated as defined later.  
In the fully loaded condition (loading case no 1) the vessel is to be 
designed to be on about even keel (between level and 0.8 metres trim by 
stern; no head trim), and upright with minimal use of ballast. 
The vessel is to have adequate stability for safe operation on the route in 
all prevailing service conditions. 
The stability characteristics of the vessel shall be adequate to withstand 
the high heeling moments induced on heavy turns without excessive 
heeling angles. 
Each of these conditions will be calculated in departure (100% 
consumables) and arrival (10% consumables) condition. 
The use of water ballast in all conditions of loading is to be restricted to 
either full or empty.  Heeling tanks may be part full. 
The stability booklet and the loading manual will be submitted to the Flag 
State Administration and Class for approval. 
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Any modifications to the vessel as a result will be at no cost to the Buyer. 

iii) Loading Instrument Software 

A loading/stability computer utilising NAPA software with working 
terminal on the bridge is to be installed for the stability calculation before 
departure. Necessary on-line connections for the tanks gauging system 
and the draught measuring system and to PC-network are to be 
provided. 
System shall calculate both Intact Stability and Longitudinal Strength, 
and be designed especially to suit cargo loading arrangements of Ro-
Pax vessels. 
The method and presentation of stability calculation shall as far as 
possible match that of the Stability Information Book and Loading 
Manual. 
The Buyer requirement is that the Builder use NAPA software for all 
stability calculation during the design phase. 

iv)  Noise & Vibration 

General 

A detailed noise and vibration analysis considering all major noise and 
vibration sources will be performed by the Builder during the design 
phase. This analysis shall include an overall FEM-model of the hull and 
superstructure.  
The analysis includes the prediction of sound pressure levels in the 
relevant accommodation and working spaces. The results will be 
presented as A-weight sound pressure levels and compared to the 
relevant limits. 
Noise and vibration abatement measures will be defined by the analysis 
and incorporated by the Builder. 

Noise Limits 

The vessel has to comply with noise level limits and acoustic insulation 
requirements to achieve the LR class notation PCAC 2 according the LR 
Rules and Regulations for the Classification of Ships. 
For this vessel BOTH Passenger and Crew areas shall comply with the 
noise values for Acceptance Numeral 2. 
Particular attention shall be paid to Section 2.5 Impact Sound Insulation 
where passenger and crew cabins are situated below passenger decks. 
The Builder will pay special attention on noise generated by thrusters to 
keep its unwanted interference as low as possible.  Consideration may 
be given to the use of double walled, rubber mounted thruster tunnels if 
necessary to achieve satisfactory results. 
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If the class notations cannot be achieved, due to insufficient acoustic 
performance, the Builder will apply corrective measures. 
For evidence of acoustic performance see section 154 sea trials. 

Acoustic Insulation 
The acoustic insulation between accommodation spaces will satisfy the 
requirements given LRS Rules and Regulations for the Classification of 
Ships, Part 7, Ch 13, Sec 2. 

Environmental Noise 

Vessels will berth alongside in residential areas and particular attention 
to be given to reducing environmental noise levels during "in port" 
conditions.  The Builder will pay attention to reduce the environmental 
noise emission of the ship. 
The Builder shall guarantee a noise level outside of the vessel of 65 
db(A) 1 m from the noise source. This translates as a rough guidance to 
30 db(A) in a distance of 65 m from the vessel for a maximum of 6 noise 
sources (measurement procedure acc. to ISO 2922). 
The vessel shall also comply with WHO document Night Noise 
Guidelines for Europe 2009 and EU and proposed FP 7 SILENTV Green 
Label limits 

Vibration Hull Performance 

The vessel has to comply with vibration level limits and requirements to 
achieve the LR class notation PCAC 2 according the LR Rules and 
Regulations for the Classification of Ships. 
For this vessel BOTH Passenger and Crew areas shall comply with the 
vibration values for Acceptance Numeral 2. 
The vibration measurements will be carried out at the design rpm of 
propellers over a range of propulsion powers from 50% to 100% MCR. 
Sufficient vibration behaviour will be ensured by computations and 
demonstrated by measurements. Further details are outlined below. 
The calculations will be picked up in the early design stage based on 
preliminary steel design and will end up on the Classification drawing 
level. Calculations account for global vertical, horizontal and torsional 
modes. 

Local Vibrations of Engines and Equipment 

Care will be taken with respect to local vibrations of auxiliary engines, 
piping and electrical equipment.  
The Builder is to take all precautions to ensure that excessive local 
vibration does not occur and to rectify any excessive local vibration at his 
expense. 
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v) Environmental Conditions 

The vessel and its equipment are to be designed for the following 
environmental conditions. 
 

 Summer / 
Maximum 

Winter / Minimum 

Ambient air temperature outside 30°C @ 65% RH -10°C 

Air temperature inside 
accommodation 

24°C @ 50% RH 22°C 

Ambient air temperature in 
machinery spaces 

55°C 1°C 

Seawater inlet temperature +24°C 0°C 

Freezer Store Rooms -23°C -23°C 

Refrigerated Store Rooms +1 - 4°C +1 - 4°C 

Dry Provisions Store Rooms +12°C +12°C 

The design of the fresh water cooling systems for the dual fuel engine 
propulsion system components is to take into consideration equipment 
suppliers’ maximum and minimum design operating temperatures. 
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108 MODEL TESTS 

i) General 

A well-known ship model basin, approved by Buyers, with good 
experience of this type of vessel and propulsion system is to be used.  
Program and execution of tests is to be discussed in detail with the 
Buyer before starting any testing.  Buyer shall be invited to all tests. 
Both the preliminary results immediately after the tests and the final test 
report to be submitted to the Buyer. 
If model test results indicate corrective steps, these are to be made and 
checked by additional tests and/or calculations in accordance with model 
basin recommendations. 
The ship shall undergo the following model testing program for 
achievement of suitable hull form, hull appendages and propulsion 
characteristics. 
Program of tests shall take account the Operating Profile of the vessel. 

ii) Targets for Model Test Program 

• Whilst maximum service speed is required to be 16.5knots and 
the design of the hull and propellers should consider this, the hull 
form and propeller arrangement shall be optimised for a speed in 
the range of 14.0 to 16.5knots. 

• Low resistance through the actual speed range 

• High propulsion efficiency through the actual service speeds 

• Low wave making resistance through the actual service speeds 
including low wake wave wash through good stern design 

• Good harbour manoeuvring capabilities 

• Sufficient course keeping and checking ability for the service 
speeds 

• Low propeller induced pressure impulses 

• Low bow flare impacts in heavy seas 

• Good seakeeping characteristics with regards passenger comfort 

• Recommendation of optimal propeller rotation direction 

• Recommendation of optimal (most fuel efficient) sailing trim over a 
range of speeds and draughts 

 



CALMAC Ferries Ltd  Page 34 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

iii) Manoeuvring and Berthing Tests 

Unassisted berthing ability of the vessel in minimum 50 knots beam 
winds is a key design driver.  The Model Testing program shall include a 
comprehensive series of ship manoeuvrability simulator trials 
These shall include realistic modelling of vessel hull form, windage, 
propeller and thruster power and response rates of ports as mentioned in 
sg 100.   
Arrival and departure manoeuvres to each port, under a variety of 
weather conditions shall be undertaken to assess vessels manoeuvring 
response and capability. 
Simulator model to be made available close to vessel delivery for the use 
of the Buyer for Crew Familiarisation with the vessel. 
Berthing & Station Keeping Criteria.  
In normal operating condition the vessel is to be designed to be capable 
of manoeuvring & berthing in restricted waters in the following conditions:  

• Beaufort Force 9 – 

• Mean Wind 44 knts,  

• Limits of Wind 47 knots.  

• Current 5 knots, 

• Waves 2.5 mtrs period 4 to 8 seconds.  
The Shipyard shall submit computer simulation or model tests to the 
satisfaction of the owner prior to the contract coming into effect, 
demonstrating that the Vessel operates effectively in the above 
conditions, without excessive motion or deck immersion. 
Manoeuvring Criteria.  
The vessel shall be designed to be capable of manoeuvring to the 
following criteria: 

• Be directionally stable, within +/-2 degrees on trials, of set heading 
at the service speed (15.5 knots)  

• Turn 90 degrees to original heading within 2 ½ ships length at 
service speed (15.5 kts) 

• Be capable of 180 degree change of heading in 75 seconds in a 
stopped condition·  

• Be capable of 75 degree change of heading in ½ ships length at 3 
knots. 

• Be capable of a 25 degree change of heading in 20 seconds at full 
speed ahead (with a steady state heel angle no greater than 
3.5degrees) 
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• Be capable of stopping ready to move astern in less than one half 
ship’s length from an ahead speed of 5 knots. 

• If propulsion modes for transit to manoeuvring mode are different, 
the transition to full manoeuvring mode shall not be greater than 
30 seconds. 

• Acceleration from 0-12 knots in 70 seconds. 

• Achieving maximum speed (16.5 knots) in 205 seconds. 

• Be capable of holding a fixed heading and berth/unberth against a 
50 knot wind without any headway or sternway being made. 

• Be compliant with IMO Res MSC 137 / 76 Standards for Ships 
Manoeuvrability, noting also the MSC Circ. 1053 Explanatory 
Notes to the Standards for Ships Manoeuvrability 

• The Shipyard shall submit computer simulation or model tests to 
the satisfaction of prior to the contract coming into effect, 
demonstrating that the Vessel manoeuvres adequately in all 
phases of operation. 

• The ship should be able to berth, unassisted, against wind speeds 
of up to 50 knots directly on the beam (perpendicular to the fore 
and aft centreline of the ship) such that the ship can, with no 
ahead or astern movement, maintain a parallel position to the line 
of the pier face whilst berthing. 

 

iv) Evacuation and Loading Analysis 

A specialist simulation consultant (Safety at Sea, or equal) shall be 
employed by the Builder to carry out detailed simulation analysis for the 
following: 

Emergency Evacuation Analysis 

An Evacuation Analysis should be carried out in accordance with MSC 
Circular 1238 to identify problems with and optimise escape routes and 
arrangements.  Necessary design modifications shall be undertaken by 
the Builder. 

Loading/Unloading Analysis 

A key design driver is the requirement for a 20 minute turnaround time in 
port for unloading and loading of a full load of passengers and cars.  
Specialist simulation analysis should be utilised to optimise the design of 
the vehicle decks, passenger stairs and passenger access 
arrangements. 
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v) Requirements for Special Test Results 

Propeller design should utilise Cavitation testing.  Propeller induced 
pressure impulses measured just above the propeller in the hull should 
be analysed during the design stage to ensure compliance with PCAC 2 
requirements. 

vi) Hull Form Characteristics 

Bulbous bow 

A bulbous bow shall be fitted in order to reduce resistance and wave 
making.  Bulb to be optimised for the actual service conditions on the 
route. 
Design of bulb and anchor pocket to guarantee, that anchor does not hit 
the bulb when dropped. 
The following parameters to be taken into full consideration in the design 
of bulbous bow: 

• service speed range 
• normal loading conditions 
• quay arrangement 

Bow flare 

The bow flare geometry above the design waterline to be studied in 
detail in order to avoid high bow impacts in bow and bow quartering 
seas, required structure and for the cargo deck. 
The use of knuckles in bow hull shape is not allowed. 
The risk for shipping of green water to be avoided with adequate 
bulwark, correctly shaped. 

Aftship 

The hull form in the aft ship area is to be designed for good 
hydrodynamic performance in service. The stern shape is to give good 
water flow into the propellers. 

Transom 

The height of the transom stern is to be optimised for good powering 
performance and at same time avoiding excessive aft slamming.  
Transom wedges shall be fitted where proven to be of benefit. 

Bow thruster opening 

Bow thruster tunnels to be located aft of the collision bulkhead and on 
the area of water lines with less inclination towards the centre line of the 
vessel. 



CALMAC Ferries Ltd  Page 37 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

Location of tunnels to follow general design criteria for air suctioning (not 
too close to minimum waterline) and circulation flow below keel (not too 
close to baseline) 
The tunnels shall be provided with appropriate bevelling/scallop and 
grids.  
Grids are to be arranged in right angle against streamlines and profiled 
to hull section shape to induce minimum resistance. 
An anti-suction tunnel is to be placed aft between the bow thruster 
tunnels, diameter to suit manufacturer’s recommendation.   
Position of the balance tunnel is to be optimised for minimum hull 
resistance. 

Fin stabilisers 

The location is to be chosen on the bilge area of maximum breadth aft of 
midships (see also General Arrangement).  Consideration should also be 
given to the location of the lifesaving equipment. 

Skeg 

A centre skeg is to be applied and the area to be considered in 
combination with the propulsion arrangement in order to reach good 
turning capabilities and adequate course keeping/checking capability. 

Propulsion arrangement 

The vessel is to have twin conventional CP propellers aft. 
The propeller diameter is to be as large as achievable to ensure good 
efficiency, no clearance to base line and the adequate tip clearance to 
reach specified vibration levels. 
The propeller-stern arrangement is designed to give high propulsion 
efficiency for the actual service conditions. 
Hull shaped to keep wake wash to an absolute minimum. 

vii) CFD Testing 

Powering 
A thorough program of CFD optimisation shall be carried out prior to 
commencement of model testing.  Optimisation shall focus on resistance 
reduction at 14 to 17 knots at the normal operational draught. 
This procedure is subject to discussion with the chosen Model Basin. 



CALMAC Ferries Ltd  Page 38 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

Seakeeping 

An analytical seakeeping study should also be undertaken to identify 
areas of improvement with regards passenger comfort.  Attention should 
be paid to the normal operating modes of the vessel and the local sea 
conditions. 

viii) Performance of Tests and Calculations 

The selection of stock propellers is to be made in co-operation with the 
Buyer. 
The following tests to be performed: 

1. Bare hull resistance test, normal operational draught, speed 
range 14.0 to 17.0 knots 

2. Short propulsion test to determine the best direction of rotation 
of the propellers for normal service draught and normal service 
speed 

3. Short propulsion test for the determination of the optimum 
rudder neutral angle for one speed and about four rudder 
angles. 

4. Flow visualisation test (paint smear test) on normal service 
draught and speed for the orientation of bow thruster tunnels 
and bilge keels 

5. Resistance test at trials draught and normal operational 
draught, speed range 14.0 to 17.0 knots. 

6. Propulsion test with stock propellers with optimum direction of 
rotation and optimum rudder angle, at normal operational 
draught, speed range 14.0 to 17.0 knots 

7. 3-dim. wake test at normal operational draught and speed to 
support the propeller design 

8. Trim wedge/interceptor optimisation tests, including a 
recommendation of optimum sailing trim for draughts less than 
normal operational draught 

9. Open water test with final propellers 
10. Propulsion tests with final propellers, speed range 14.0 to 17.0 

knots at trials draught and normal operational draught 
11. Manoeuvring tests are to include 10/10, and 20/20 Z-tests at 

normal service draught 
12. Berthing Tests. 



CALMAC Ferries Ltd  Page 39 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

109 MODELS 

The Builder is to arrange for minimum 4 off 1:100 scale high quality scale 
models with a fully loaded vehicle deck in a glass/clear heavy duty acrylic 
cases to be built and delivered to the Buyers. 
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11 CLASS, RULES, REGULATIONS AND CERTIFICATES 

111 FLAG 
The vessel is to be registered with UK Flag and comply with all 
requirements of all relevant rules and regulations that are in force at the 
time of signing the contract or are published at the date of signing the 
contract and expected to come into force before delivery of the Vessel. 

112 CLASSIFICATION 

The vessel is to be constructed, outfitted with machinery and provided 
with equipment in accordance with the latest rules and regulations Lloyds 
Register of Shipping for world-wide operation, to the following 
classification notation: 
 
LRS +100 A1, Roll On-Roll Off Cargo and Passenger Ship,+LMC, PCAC 2, 
UMS, IFP, IWS, SCM, NAV1, ECO, LI, IHM, EU (B) GF, Green Passport 

Alternatively, the following DNV equivalent notation may be accepted.  
To be discussed with Owner prior to contract. 
 
DNV  1A1, ICE-1A, Car Ferry A, MCDK, PWDK, COMF-V(2), E0, F-M, BIS, 
TMON, NAUT-AW, CLEAN, LCS-DC, VIBR, GAS FUELLED, Recyclable 
For clarity, the notation is further explained below: 
Roll On-Roll Off Cargo and Passenger Ship  

 Ro/Ro ship designed for regular transport of passengers and cars. 
Cars on enclosed decks. 

+LMC  When the propelling and essential auxiliary machinery, have been 
constructed, installed and tested under LR’s Special Survey and in 
accordance with LR’s Rules and Regulations for the Classification of 
Ships 

PCAC 2 Comfort class covering requirements for noise and vibration for Crew 
and Passenger areas.  Rating level 2 

UMS  Instrumentation and automation installed to allow for unattended 
machinery space 

IFP Additional Fire safety measures – Machinery Spaces 

IWS Ships built for in-water survey of the ship's bottom and related items 

SCM Tailshaft condition monitoring 

NAV 1 Requirements to bridge design, instrumentation, location of equipment 
and bridge procedures with extended requirements to bridge design 
and instrumentation as well as automatic grounding avoidance system 
and information on the manoeuvring characteristics of the ship 

ECO Requirements for controlling and limiting operational emissions and 
discharges 
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LI Loading computer systems for damage control, apply to integrated 
systems developed to assist the master as a decision aid under 
damage conditions 

GF Gas engine installations 

IHM Inventory of Hazardous Materials Part 1, which addresses prohibited 
and restricted materials used, and quantifies and locates hazardous 
materials onboard ships which are known to represent a potential 
hazard to people and the environment. 

EU (B) assigned to a passenger ship engaged on domestic voyages in the course of 
which it is at no time more than 20 miles from the line of coast, where 
shipwrecked persons can land, corresponding to the medium tide height  

113 RULES AND REGULATIONS 

The vessel is to comply with all regulations laid down by the Authorities 
and IMO for world-wide operation, including, but not limited to the latest 
editions of the following: 

1. “Euro Class B” in accordance with the Commission of the European 
Community, Council directive 09/45/EC of May 6 2009 and as 
amended on safety rules and standards for passenger ships.  

2. International Convention for the Safety of Life at Sea (SOLAS) 1974 
with latest amendments and protocols. 

3. International Load line Convention 1966/1988 with all amendments. 
4. International Regulations for Prevention of Collisions at Sea 

1972/1981 (COLREGS). 
5. International Convention on Tonnage Measurement of Ships 1969  
6. International Conference for the Prevention of Pollution from Ships 

(MARPOL) 1973/78 and amendments and annexes in force at the 
date of contract, including Regulation 12A. 

7. International Convention on Crew Accommodation in Ships, MLC 
2006 

8. IMO Circular Letter No. 1891, Stockholm Agreement with significant 
wave height of 4.0m without barrier on the car deck 

9. IMO Code on alarms and indicators, 1995 
10. Welfare of Animals.  Transport Order 1997 (as amended) 
11. Disabled Persons Transport Advisory Policy (DPTAC), also 

European Directive 2003/24/EC 
12. IMO Resolution A.861(20) - Performance Standards for Shipborne 

Voyage Data Recorders (VDRs) - (adopted on 27 November 
1997) 

13. International Code for the Security of Ships and Port Facilities 
(ISPS). 
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14. International Telecommunications Union (ITU) Radio Regulations 
adopted by the World Radio Conference 1995 (WRC 1995) and 
all subsequent revisions. 

15. International Electro technical Commission (IEC) Publication 
60092 – Electrical Installations in Ships. 

16. International Electro technical Commission (IEC) Publication 
60533 – Electrical and Electronic Installations on Ships, 
Electromagnetic Compatibility. 

17. IEEE regulations for Electrical and Electronic Equipment of 
Vessels, and Regulations for the Electro Technical commission 
(IEC) for electrical Instillation of Ships. Publications no.: 331, 332 - 
3A, 72,72A, including amendments 85, 92-301. 

18. IMO NOx Technical Code - Technical Code on Control of 
Emission of Nitrous Oxides from Marine Diesel Engines 

19. IMO FSS Code – International Code for Fire Safety System, 
Resolution MSC.98 (73) 

20. IMO FTP Code – International Code for Application of Fire Test 
Procedures, Resolution MSC.61 (67) 

21. IMO Resolution MSC: 128(75) Performance Standard for a Bridge 
Navigation Watch Alarm System (BNWAS) 

22. IMO Alarms and Indicators - Code on Alarms and Indicators, 
Resolution A.830 (19). 

23. Inventory of Hazardous materials- (IHM) Establish inventory based 
on Hong Kong International Convention for the Safe and 
environmentally Sound Recycling of Ships adopted May 2009 

24. AFS - International Convention on the Control of Harmful Anti-
Fouling Systems on Ships, 2001 - Annex 1 - Controls on Anti-
Fouling Systems 

25. IMO Bunkers Convention, 2001 
26. IMO IGF Code (currently under development but expected to be 

adopted prior to delivery) 
27. BWM – International convention for the control and management 

of ships Ballast water and sediments( if applicable)  
28. IMO Resolution A468 (XII) Code of Practice for Noise Levels in 

Ships. 
29. EU Directive 2002/49/EC assessment and management of 

environmental noise. 
30. WHO document Night Noise Guidelines for Europe 2009 (average 

outside noise spread out over the night lasting 8 hours) 
31. EU and proposed FP 7 SILENTV Green Label limits (Ship source 

noise at 10m distance from the hull) 
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32. IMO Resolution A.868 (20) - Guidelines for the Control and 
Management of Ships Ballast Water to Minimize the Transfer of 
Harmful Aquatic Organisms and Pathogens. 

33. ISO 6954 - Mechanical vibration - Guidelines for the 
measurement, reporting and evaluation of vibration with regard to 
habitability on passenger and merchant ships. 

34. ISO 4868 - Code for the measurement and reporting of local 
vibration data of ship structures and equipment 

35. ISO Standard 8468, concerning Watch Keeping 
36. International Convention on Standards of Training, Certification 

and Watch keeping for Seafarers, 1978. (STCW) 
37. IMO Publication No.978. Performance Standards for Navigational 

Equipment 
38. IMO Resolution MSC.137(76) - Standards for Ship 

Manoeuvrability 
39. IMO FTP Res. A653 (16) Pt 2, 5, MSC 61(67) 
40. IMO Performance Standards for Protective Coatings DE48/12. 
41. IMO MEPC.1/Circ.511 Revised Guidelines for Systems for 

Handling Oily Wastes in Machinery Spaces of Ships Incorporating 
Guidance Notes for an Integrated Bilge Water Treatment System 
(IBTS). 

All regulations and requirements are to be taken as those applicable to 
vessels contracted and built within the period of the shipbuilding contract. 

114 CERTIFICATES 

The Builder is to deliver to the Buyer originals of all certificates (together 
with survey reports where relevant) issued by Class, Flag State Authority 
or others necessary for the construction and certification of the vessel.  
The Buyer is to deliver to the Builder all necessary certificates for Buyer 
supplied equipment. 
One copy of all Class and Flag certificates are to be forwarded by the 
Builder to the Buyer’s Design Consultant for information purposes and 
for inclusion of relevant information into final stability books. 
All certificates are to have full validity at the date of vessel delivery. 
All necessary certificates are to be supplied by the Builders including, but 
not limited to the following:- 

i) Trading Certificates: 

• Builder's Certificate 

• Classification Certificate for Hull and Machinery 
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• Tonnage Certificate 

• Load Line Certificate 

• Stability Booklet and Loading Manual 

ii) SOLAS/MARPOL Certificates: 

• Passenger Ship Safety Certificate, issued by Flag 

• Safety Radio Certificate– subject to registration and provision of 
relevant call numbers by Buyer (one week before sea trial) 

• IOPP Certificate acc. Marpol 73/78 consolidated edition 1997, Annex 
I, Reg. 4 

• Certificate of International Sewage Pollution Prevention acc. 
MARPOL 73/78 consolidated edition 1997, Annex IV Reg. 4 

• Certificate of Compliance for Transport of Dangerous Goods 

• EIAPP Certificate acc. MARPOL 73/78, Annex VI 

• IAFS Certificate 

iii) Various Certificates: 

• Ship Sanitation Control Exemption Certificate 

• Various Certificates for Hull, Equipment and Machinery Parts as 
required by Regulatory Bodies * 

• Potable Water Certificate 

• Certificate of Loading Instrument 

• Register of lifting appliances 

• SOPEP Manual 

• Cargo Securing Manual 

• Emergency Towing Procedure 

The original certificates will be delivered on board, clean and free from 
deficiencies and/or conditions of class.  One additional copy shall also be 
delivered to the Buyer. 
Type approval certificates (only copies are available) of various 
equipment must be valid at the date of end of construction of the 
equipment, but not necessarily valid at the date of delivery of the vessel.  
This is common understanding of the Classification societies. 
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iv) Certificates (Buyer) 
The following certificates / documents will be Buyer’s delivery: 
 
• Certificate of Registry 

• ISM-Certificate 

• Minimum Manning Certificate 

• Muster List 

• ISPS-Certificate and Ship Security Plan (or equivalent) 

• Certificate of medical cabinet 

• Garbage management plan 

In order to define Builder’s necessary installation requirements, a 
preliminary security assessment and Ship Security Plan needs to be 
worked out latest 3 months after contract signing by the Buyer.  
Any other certificate or document not mentioned in this specification that 
is necessary to operate the vessel acc. to Euro-SOLAS/Flag State 
requirements that is not Builder’s responsibility, is to be supplied by the 
Buyer. 
The Builder will assist Buyer with plans or other documentation as listed 
and forwarded by this specification. 

115 WEIGHT CONTROL 

Wherever possible, the Builder shall investigate the use of lightweight 
materials in order to meet the deadweight and speed performance 
requirements. 
The Builder will take full responsibility of the weight control through the 
design and building stages of the vessel. 
A weight control procedure will be prepared including design, 
procurement, production, material supply and building phases. 
The Builder will submit a detailed Lightweight Monitoring Plan regarding 
control of weights and centres of gravity. 
The Lightweight of the vessel shall be divided into the usual subgroups, 
as hull, outfitting, interior, machinery, electric, etc. according to the 
specification. 
Lightweight including vertical, transversal and longitudinal centre of 
gravity to be calculated and submitted to the Buyer as follows: 
a) Before signing the Shipbuilding Contract (see Appendix 4 for 

required format of Lightship Weight Information pre contract) 
b) Monthly, as a minimum 
c) After main check points, including: 
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- Hull drawings sent to classification society 
- Primary machinery equipment procured 
- Accommodation basic design completed 
- Launching 
- Other necessary checkpoints 
The Lightweight Monitoring Plan is also to include a procedure for taking 
care of weight information of subcontracted equipment.  Weights of 
primary items will be verified by weighing as far as practicable and 
possible. 

116 DRAWINGS & SUPERVISION 

Within Thirty (30) days after the Contract, the Builder shall submit to the 
Buyer a drawing approval schedule.  Such schedule shall avoid to the 
extent possible any accumulation of drawings. 

i) Language 

In all arrangement drawings, plans, schemes and system drawings 
subject to approval and information by the Buyer, Class or Authorities, 
English language to be used.  Construction and execution shall be based 
on the SI-system.  Builder's standards shall be applied where 
practicable. 

ii) Approval of Drawings 

All plans or data required by the Classification Society or other relevant 
regulatory bodies in accordance with the approval of the completed 
Vessel shall be prepared and submitted to them by the Builder or his 
sub-contractors, in accordance with current practice. 
Arrangement drawings, plans, important detailed drawings, schemes, 
system drawings and technical specifications and drawings for items on 
the Makers' List shall be sent to the Buyer for their approval. 
Time for approval shall be 15 working days from date of receipt by the 
Buyer.  If the Builder has not received any remarks and if the Buyer has 
received a proper reminder from the Builder they will be considered as 
approved with remarks after this timescale.  After approval or approved 
revision of the drawings, a final copy will be handed over to the Buyer for 
information. 
If additional time for approval is requested, this will not unreasonably be 
withheld, and shall be agreed by both parties in writing. 
For items on the Makers' List, the Builder will send for approval, the 
technical documents of the chosen supplier.  The approval time for the 
proposed maker is 15 working days. 
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Project meetings shall be held at the Builder's premises during the 
design period at about 4 week intervals or as agreed.  Advance notice of 
agenda of each meeting shall be provided by the Builder to the Buyer.  
Meeting minutes shall be recorded by the Builder and circulated to the 
Buyer for approval. 

iii) Photographs 

Throughout construction, the Builder shall keep a comprehensive colour 
photographic record of the progress of the work, from all aspects and is 
to be delivered to the Buyer in catalogued electronic album format every 
month.  Approx. 10 photographs average per month after keel laying. 
As built book with approx. 400 pictures will be supplied upon delivery in 
hard copy (3 copies) and electronic catalogued format. 

iv) Project Co-ordination 

Shortly after signing of the contract, the Builder shall submit to the Buyer 
the dates on which decisions are to be made regarding plan approval, 
leading dates such as keel lay & launching, delivery dates of Buyer 
supplied materials. 
The Builder has to forward a master construction plan with approx. 40 
activities to the Buyer not later than 30 days after the contract 
effectiveness. 
The plan to be presented on a monthly basis and will be updated in order 
to keep the Buyer updated on progress/delays and changes in the 
production schedules and the key event dates. 
The master construction plan to be followed by a written report from the 
Builder supporting the graphical presentation 

v) Supervision of Construction 

The construction will take place under the inspection and be subject to 
the approval of the Buyer's Representatives.  These representatives 
shall be afforded every facility for inspection of the material and 
workmanship entering into the construction of the vessel. 
All tests and trials are to be executed in the presence of the Buyer’s 
and/or the Classification Society's representatives and other officials 
according to rules.  The tests and trials are executed according to 
procedure, agreed in advance.  The Buyer shall have the right to attend 
all important meetings concerning the Vessel which might be held 
between the Builder and representatives of class and other competent 
Authorities.  For this purpose, the Builder shall give the Buyer adequate 
advance notice of such meetings. 
During the design/construction period at the Yard the Buyer's 
Representatives shall have the right to enter freely at normal working 
time workshops, stores, offices or any other place in the Yard, where 
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work is being carried out for the account of the Buyer. The Buyer's 
Representatives have the right according to rules to request from the 
Builder that samples and test documents be made of all material 
intended for use on the ship, to inspect the work in progress and to 
communicate his opinions to the Builder, who is to comply with all 
reasonable demands of the said Representative(s). The foregoing 
applies also in the case of subcontractors working on behalf of the 
Builder or supplying materials required for work specified. The Builder is 
to undertake to give Buyer every facility to conduct control on the 
premises of the subcontractors whenever desired by the Buyer. 
An office adequately positioned in the Yard area to be at the disposal of 
the Buyer's Representatives.  It shall be equipped with telephones, 
necessary furniture, PCs with full internet access, fax, photocopy, 
secretarial assistance, etc. necessary to carry out their duties.  Costs for 
use of telephone, fax photocopy and secretarial assistance will be borne 
by the Buyer. Necessary outfitting such as overalls, gloves, helmets, 
flashlights, etc. shall be available for representatives' use as required. 
Cost will be borne by the Builder. 
Adjacent or local to the office there should be accessible washroom and 
toilet facilities with hot water and shower available. 
Builder to assist Buyer to obtain living quarters for their supervision team. 
The Buyer's Representatives shall also receive all drawings, 
specifications, lists of materials, etc. sent to the Buyer, which they may 
require during the time of the construction. 
Copies of all correspondence including Emails and Faxes between the 
Builder and the Buyer are to be handed over to the Buyer’s 
representative at the Builder. 
The Builder shall give a notice of one week for items to be inspected 
outside building country and notice of 48 hours for items in building 
country, which are to be inspected by the Buyer's representatives. 

vi) Builder's Responsibility 

The Builder is to be responsible for meeting the Buyer's requirements 
and those of the Classification Society, National Authority and all other 
statutory requirements. 
The Builder has sole responsibility for the design, construction and the 
quality of workmanship. 
The approval of drawings, inspections, tests and trials by Buyer, 
Classification Society or the National Authority does not relieve the 
Builder of this responsibility. 
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vii) Modifications to the Specification 

Modifications to the requirements set out in the Specification and plans 
or chosen make, model or type of component parts are only to be made 
with the written agreement of the Buyer. 
The Buyer reserves the right to make modifications to the Specification 
and plans at any time.  If these modifications result in a change to the 
contract price, deadweight, speed or delivery, these are to be agreed 
with the Buyer in writing at the time of change. 
The Builder shall raise a Variation to Contract form (VTC) at the earliest 
opportunity.  No work to be undertaken until Buyer accepts and signs or 
rejects VTC 
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Annex 1 Drawing List 
The list below provides an indication of the minimum extent of typical 
drawings, which shall be supplied to the Buyers.  Reference shall also be 
made to LRS drawing list.  All drawings required for LRS approval shall 
be provided by the Builder. 
I:  Forwarded for approval 
II:  Forwarded for information 
III:  Forwarded at delivery to Buyer 
IV:  Framed on board 
 
Drawing / Document I II III IV 

General Arrangement Plan     

Docking Plan     

Capacity Plan     

Hydrostatic Data (tables)     

Sounding Tables     

Model Test Report     

Sea Trials Report     

Summary of Damage Stability Calculation     

Stability Booklet and Loading Manual     

Damage Control Plan and Booklet     

Freeboard Plan     

Ship's Name     

Draught Marks and Paint Lines     

Markings on Shell, Aft     

Bodyplan, Fore and Aft     

Inventories, Spare Parts and Tools, Machinery 
Part (list) 
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Inventories, Spare Parts and Tools, Deck Part 
(list) 

    

Register of Lifting Appliances     

Towing Plan Booklet     

 

Steel Structure I II III IV 

Midship Section     

Longitudinal sections     

Decks     

Bulkheads     

Shell Expansion     

Deckhouses     

Main Engine Foundation     

Bow Construction     

Stern Construction     

Non Destructive Testing Plan     

 

Machinery Outfitting I II III IV 

Engine room arrangement     

Arrangement of Engine Room     

Arrangement of Emergency Genset room     

Arrangement of Engine Control Room     

Arrangement of Steering Gear     

Arrangement of Shafting     
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Arrangement of Bow Thruster Compartment     

Arrangement of all Workshops, Machinery 
and Auxiliary Machinery Store Rooms 

    

Arrangement of Hydraulic Rooms     

Machinery Removal Routes Arrangement     

Arrangement of Small Tanks     

Pipe marking     

Diagram of bilge system     

Diagram of ballast system     

Diagram of remote controlled valves     

Diagram of quick-closing valves     

Diagram of air pipes     

Diagram of sounding pipes     

Diagram of tank monitoring     

Diagram of potable water system     

Diagram of sanitary water system     

Diagram of black and grey water system     

Diagram of fire extinguishing system     

Diagram of scupper and decks drainage     

Diagram of the LNG / fuel gas system     

Diagram of the LNG loading system     



CALMAC Ferries Ltd  Page 53 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

Diagram of LNG Gas Leak Detection     

Diagram of LNG System Cold Spot Detection     

Diagram of the nitrogen system     

Diagram of the fuel oil system     

Diagram of fuel oil vent and overflow     

Diagram of fuel oil transfer system     

Diagram of separation system     

Diagram of fuel and lub. oil leakage system     

Diagram of lubricating oil system     

Diagram of sea water cooling systems     

Diagram of fresh water cooling systems     

Diagram of chilled water system     

Diagram of hot water system     

Heat Balance     

Diagram of compressed air system     

Diagram of exhaust pipes     

Diagram of engine room ventilation     

Diagram of flap control     

Calculation of engine room ventilation     

Mounting of main engines and gensets     
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Insulation plan engine room     

Lubrication chart     

Maker's drawings for main engines and 
gensets 

    

Maker's drawings for boiler     

Maker's drawings for emergency genset     

Maker's drawing for all auxiliary machinery 
including Air compressor, pumps, purifier, 
bilge, water separator 

    

 

Outfitting I II III IV 

Funnel mark     

Steering equipment (rudder; gear)     

Mooring arrangement     

Deck machinery arrangement fore & aft     

Hydraulic piping diagram for deck and cargo 
equipment 

    

Arrangement of anchors     

Anchor chain design     

Arrangement of elevators     

Door and hatch plan     

Plan of manholes and drain plugs     

Arrangement of bow door and bow ramps     

Arrangement of stern ramps     

Arrangement of deck stores     

Arrangement - garbage treatment     
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Arrangement drawings - open decks     

Arrangement drawings – cargo hold decks     

Arrangement drawing of all lifting devices     

Painting specification     

Cathodic protection     

 

Fire Fighting / Safety Outfitting I II III IV 

Structural fire protection plans     

Fire Control plan     

Safety Plan     

Evacuation Analysis     

Escape Routes Drawing     

Arrangement of life saving equipment     

Insulation plans     

Diagram of local application fire fighting     

Diagram of CO2 fire fighting     

Diagram of water mist systems for fire 
fighting 

    

 

Accommodation, Ventilation I II III IV 

Accommodation plans     

Public sanitary spaces     

Arrangement of Store rooms     

Key system/key plan     

Interior specification (from architect)     

Signage plan     
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Deck Covering plan     

Window plan     

Arrangement – catering equipment, galleys 
and pantries 

    

Provision rooms     

Heat balance diagram for accommodation 
HVAC (Heating and cooling, all affected 
compartments). 

    

Diagram - HVAC – system, including 
schematic of all accommodation supply and 
exhaust vent ducts. 

    

Ventilation plan – cargo/hold; ventilated 
rooms 

    

 

Electrical Outfit / Navigation I II II IV 

Arrangement of wheelhouse     

Arrangement of manoeuvring console     

Arrangement of radar and signal mast     

Arrangement of navigation and signal lights     

Arrangement of all electrical rooms     

 

Electrical Common System     

Single Line Diagram     

Electrical balance     

Main switchboards     

Emergency switchboard     

Electrical Distribution Systems     

Sub-switchboards & power installation in 
engine room 
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Connection diagrams     

Cable diagrams     

Electrical Outfit I II III IV 

Light in engine room     

Sub-switchboards and power in 
Accommodation 

    

Automatic telephone     

Batteryless telephone     

Clear View screens and window wipers, 
cable diagram 

    

Provision cooling, cable diagram     

Air compressors, cable diagram     

Fire detection and alarm, cable diagram     

Light in accommodation     

Sub-switchboards & power installation, Deck     

Light on Deck     

Integrated monitoring alarm and control 
system 

    

ESD system for Bunkering     

IT & Comms System Diagrams     

Light for public area     

Operating Manual     



CALMAC Ferries Ltd  Page 58 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

117 INSTRUCTION MANUALS 

i) General 

The text in plans, manuals, software tools (e.g. loading instrument, 
control and monitoring system) and instruction books will be in English . 
Delivery of documentation shall be as follows: 

• Two (2) ‘as-built’ copies of all approved drawings and manuals to be 
delivered onboard as paper copies. 

• Two (2) ‘as-built’ copies of all approved drawings and manuals to be 
delivered to Buyer as paper copies. 

• Four (4) copies of all drawings and manuals to be delivered to the 
Buyer in electronic format burned onto discs with the ability to edit, 
copy, whole or in part, and print.  All drawings to be provided in both 
AutoCAD and pdf format. 

ii) Instruction Manuals 

Instruction manuals, in the English language, covering the operation and 
maintenance of all machinery and equipment including galley equipment, 
fire extinguishers, ventilation, internal communication, circuit breakers, 
nautical equipment, etc. are to be supplied, boxed and indexed.  The 
instruction books are to be specifically for the equipment fitted and for 
only that equipment. 
A draft set of instruction books and installation manuals for major 
equipment is to be delivered to the Buyer in electronic format to assist 
the plan approval process and to allow spare gear and planned 
maintenance requirements to be determined, within one month of the 
machinery fit being agreed. 
The instruction manuals and parts manuals are also to be provided 
electronically in a format suitable for auto upload into the Buyer's 
Planned Maintenance Format management system.  Scanned 
documents reproducible by the latest "Acrobat Reader" are generally 
acceptable. 

iii) Operating Manual 

 The Builder shall commission the production of a comprehensive 
Operating Manual for the Vessel covering all aspects of the operations. 
The specialist company producing the manual shall be approved by 
Buyer.  
The manual shall cover all aspects of operation (Bridge, Safety/Life 
Saving Appliances, Cargo , Machinery) and be delivered in both 
plasticised hard copy in ring binders – 4 copies – and in electronic 
editable format. 
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The manual shall be delivered in draft form at the time of ship delivery 
and in final form, incorporating comments by ship staff and Buyers, 
within 6 months of delivery of 1st vessel. 
The manuals shall be approved by Flag State Authority. 

118 TECHNICAL TRAINING FOR CREW 

The Builder shall provide on board training in machinery and equipment 
for key staff.  The Builder shall also to provide instruction for Nine 
Engineers per ship at the premises of the producers of the main engines 
and propulsion system manufacturers including all related fuel, control 
and monitoring systems. This has not to be done as part of the 
commissioning process. 
The training is to be in English and held by specialist commissioning 
engineers from the Builder or representatives from sub-contractors prior 
to delivery and signed off by Buyers. 
Specialist LNG training (approx 1 week per ship) is to be provided to 
ship’s crew. 
Training should also include Ship Specific ECDIS training for Deck 
Officers as per Manila amendment of STCW. 
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12 WORKING PRACTICES 

121 MATERIALS AND WORKMANSHIP 

i) General 

This paragraph describes the general quality standards, which will be 
applied by the Builder throughout the design and construction of the 
vessel. All material and workmanship will be according to good 
shipbuilding standard for this type of ship as follows: 

• Builders Quality Assurance Manual acc. to ISO 9001 

• Material and Workmanship Standard of the Classification Society 

• International Standard for Preparation of Steel Surface EN-ISO 
12944 and ISO 8501-01 

• Material Certificates acc. to DIN/EN 10204 or equal 
Builders Workmanship Standard, for all trades, copies of which shall be 
supplied to Buyer for approval prior to contract award.  Subsequently 
and for items not covered by these previously submitted Builder 
standards the respective national standard for the same work shall be 
used to determine the quality standard.  If no national standard is 
applicable then an international standard agreeable to all parties shall be 
applied. 
The Standard may also be adjusted during the design process due to 
technical development. Individual deviations (also, if required from the 
Buyer) from a.m. standards will be described below.  

ii) Material 

All structural steel used for construction of the Vessel and machinery 
including forging and castings, to be of shipbuilding and marine 
engineering quality, tested, inspected and certified as and when required 
by the Classification Society and shall be physically and chemically in 
conformity with such requirements. 
Traceability of all steel used in construction is to be ensured.  Copy of all 
steel certificates are to be supplied. 
Unless otherwise specifically stated, all materials required shall be 
furnished by the Builder. 
All materials furnished by the Builder and to be delivered with the vessel 
shall be new and of good commercial marine quality. 
Where proprietary materials are specified herein, followed by the phrase 
“or equal”, it shall be understood that such manufacturers or trade 
names are used to describe the character of design and quality of 
construction and performance. 
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All machinery, equipment and materials intended for the ship in any 
form, shall be adequately stored and protected by the Builder while in his 
possession. This is to include careful handling, protection from dirt, 
weather, etc., during construction as well as in storage. 
The Builder shall be responsible for purchasing all material and 
equipment not furnished by the Buyer and also receiving, inspecting, 
storing and protecting from inclement weather, all material and 
equipment. 

iii) Surface Preparation 

All steel plates and profiles, which are part of the steel structure, will be 
cleaned and shot blasted in pre treatment-plant and primed with shop 
primer. 
Loose weld spatters shall be removed by blasting, brushing or power 
tooling prior to painting.  
Temporary Fittings 
During fabrication and erection, any wedging brackets or lugs welded to 
structure are to be burnt off only area dressed smooth.  The practice of 
breaking or hammering off will not be accepted. 
Hull and deck plating are to be free from scars and blemishes. 
In areas such as outside shell, exposed decks and superstructure 
exterior, temporary attachments will be cropped flush and ground 
smooth. 
In way of outside shell above rudders, Builder’s temporary lifting eyes 
may be left in place on request of the Buyer’s surveyor. These lifting 
eyes shall be tested and they shall be noted on the register of lifting 
appliances with the notation of their design. 

iv) Design Quality Standards 

General 
This paragraph describes general design standards, which will be 
applied by the Builder throughout the design and construction of the 
vessel: 

Units 
All units will be in SI-units, if not stated otherwise. 
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v) Ships coordinate system 

All information contained in the stability booklet and loading manual, the 
software of the loading instrument and the Integrated Monitoring and 
Control System will follow the following convention: 
Coordinates: 

X-axis:   longitudinal 
origin in the aft perpendicular 
positive direction: forward 

Y-axis:  transversal 
origin in the centreline 
positive direction: to starboard 

Z-axis:   vertical 
origin in the baseline 
positive direction: upwards 

Angles: 

Trim:    rotation around the y-axis 
 Stern trim is positive 
Heel:    rotation around the x-axis 

positive direction: counted clockwise when looking 
ahead, therefore starboard heel is positive. 
 

vi) Denomination of Equipment 
Equipment will be counted as follows: 

 
• From PS to SB 
• From top to bottom 
• From fwd to aft 

vii) Designation of Tanks 

The leading plan for tank designations (name and number) is the 
General Arrangement Plan. 

The names and numbers will be used in Capacity Plan, schematic 
drawings and in the diagrams of the automation system.  For stability 
booklet, loading manual, automation and loading instrument software, 
suitable short names will be used where necessary. 
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viii) Grease Nipples 

If grease nipples will be arranged, preferably grease nipples according to 
DIN 3404 (AM) or similar will be used. In particular cases, smaller sizes 
are acceptable.  
It is required that grease nipples are provided for all external moving 
parts such as door and hatch closures, hinges, pulleys and wheels etc.  
However where the Builder feels that these are not necessary for a 
particular application they may request the Buyer to forego this 
requirement and the Buyer shall give consideration to the Builder’s 
request. 
However for electrical motors only hexagonal headed grease nipples will 
be used.  All grease nipples for use in external areas of the vessel are to 
be of non-ferrous materials. 

ix) Lifting Eyes, Repair, Service and Maintenance during operation 

Generally for lifting purposes during operation of the vessel welded lifting 
eyes will be used and lifting eyes shall be provided for all equipment 
having a mass of 75kg or above. 
A document showing the location an SWL of the lifting eyes will be 
established according to Builders standard and will be part of the delivery 
documentation.  Certification shall be included covering all lifting eyes. 
A record book of lifting appliances, complying with the needs of the 
regulatory body, will be approved. 

x) Service and Maintenance during operation 

All equipment will be installed in a way that allows easy access for 
maintenance, both routine and major, according to requirements of the 
sub-supplier of the equipment or Classification society.  
This access shall allow personnel to stand on a fixed platform to reach 
the parts requiring maintenance, the use of permanent lifting appliances 
or temporary lifting appliances installed on permanent lifting eyes and 
access to, or removal of, parts without disturbing other equipment, piping 
or cables. 
Where ever necessary handrails are to be easily dismantled and floor 
plate supporting systems are to have removable sections wherever 
necessary to ensure good working access to machinery. 
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122 STRUCTURAL TESTING 

i) Non-Destructive Testing 

A programme of radiograph examinations to Classification Society 
approval is to be carried out and the results made available to the 
Buyer's Representative. 
An allowance of 15% additional NDT inspections above Class Rules to 
be provided for the Buyer’s site staff at the time of inspections of blocks, 
erection butts etc. 
All welds of mooring fittings including pedestal rollers and attachment to 
deck to be examined 100% NDT. All welds of fittings associated with 
lifting of cargo ramps, cargo decks and closing side shell and bow doors 
to be examined 100% NDT. 
Alternatively, ultra sonic/dye penetrant tests may be carried out, subject 
to Class approval. 
Butt welds on LNG liquid and vapour lines are to be subject to 100% X-
ray examination. 

ii) Tanks and Bulkheads 

On completion of construction, before launching or float-out, and prior to 
the application of the paint system, all tanks, void spaces and watertight 
compartments are to be hydrostatically tested with fresh water and 
pneumatically tested and inspected according to Classification 
requirements in the presence of the Classification Surveyor and Buyers’ 
representative. 
No tank or compartment boundary connection is to be coated or painted 
until tank pressure testing has been completed and the tank or 
compartment has been passed by the Buyer’s representative and 
Classification Surveyor. 
Prior to testing, all tanks and compartments are to be thoroughly cleaned 
and all slag, grit and debris removed.  The buyer’s representative is to 
certify that all such spaces are acceptable for testing and to countersign 
tank and compartment certificates after all testing has been completed 
satisfactorily. 
Before testing, all tanks are to be structurally complete with all external 
pipe fittings and connections fitted.  If hot work, pipework penetrations or 
fittings affecting the integrity of the tank are added to a compartment 
after hydrostatic testing has been carried out, then the compartment is to 
be retested on completion of all such work, unless agreed otherwise 
between the Builders, Classification surveyor and Buyers representative. 
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iii) Hose Testing 

All decks, flats, shell, bulkheads, hatches, doors, windows and other 
openings are to be hose or ultrasonically tested to the requirements of 
the Classification Society. 

123 PIPING STANDARDS 

i) General 

This general section applies to all piping throughout the vessel. 
Pipes will be arranged on the basis of approved piping diagrams, which 
will be designed for each system.  Flow through piping systems is to be 
adjusted as necessary by means of stainless steel orifice plates sized on 
the basis of designed pressure drop calculations or measurement during 
commissioning. All orifice plates shall be labelled with their size and 
shown on the piping diagrams. 
Sufficient numbers of isolation and flow control valves shall be fitted to 
meet operational and maintenance requirements which include the 
continuing operation of other systems and other parts of the same 
system. The systems shall be designed to allow equipment isolations in 
order to allow maintenance to be carried out with the vessel engaged in 
normal service 
Fuel pipes running through water tanks and water pipes running through 
fuel tanks will not be permitted. 
Pipes are to be routed clear of walkways, access routes, withdrawal 
spaces, doorways, manholes etc and are to be routed clear of electrical 
panels. Pipes shall not interfere with the proper use of lifting points and 
lifting beams. Piping containing flammable hydrocarbons are to be routed 
clear of high temperature surfaces e.g. engine / boiler parts and exhaust 
pipes. All piping containing hydrocarbon liquids shall have classification 
approved spray shielding installed on flanged connections. 
Running of electrical cables adjacent to piping having hot surfaces e.g. 
engine exhausts is prohibited. 
Bulkhead / deckhead penetrations shall be made so as to allow piping 
either side of the bulkhead to be dismantled as required either flanged or 
Straub type penetration pieces are acceptable. Where non watertight 
penetrations are made through decks a coaming shall be fitted to prevent 
spillage to the compartment below. 
Pipe clamps shall be U bolts in general, with washers and four (4) nuts 
applied. Non-ferrous pipes shall be insulated from the supporting 
structure by suitable support pads and U bolt sleeve. Pipe clamps fitted 
in external areas of the vessel shall be stainless steel. Pipe supports for 
cryogenic service and GRE material shall be specially designed by the 
vendors of the respective piping. 



CALMAC Ferries Ltd  Page 66 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

Pipe bends shall be formed by cold bending or the use of preformed 
bends / fittings. Bend radius shall be 1.5d at centreline as a minimum. 
Lobster back fabricated bends shall NOT be used. 
Piping shall be arranged to be self draining, without pockets where air or 
liquid can accumulate. In the event such features cannot be avoided 
then means shall be provided to vent air and drain liquid. 
As a general statement all LNG and fuel gas pipeline joints irrespective 
that they are cryogenic or ambient temperature in operation, including 
joints between pipelines and system valves are to be butt jointed and 
subjected to 100% X-ray NDT examination.  Flange joints are not to be 
used unless specific permission is given by Class for a specific 
application. 
Tanks and pipe surfaces shall be insulated where necessary for 
purposes of efficiency and personnel protection such that the 
temperature of the exposed surface does not exceed 55oC. Where 
appropriate piping mounted on machinery may be insulated within a hot 
box or protected to prevent personnel contact, such as for example 
diesel exhaust piping and HT FW cooling pipes. Insulation material shall 
not contain any asbestos and generally Rockwool shall be applied in 
thicknesses appropriate for the temperature, covered in glass cloth or 
aluminium foil. In areas where mechanical damage is likely galvanised 
steel cladding shall be used to protect the insulation. Insulation shall be 
applied so as to allow access to flange fasteners. Flanges and fittings 
such as valves shall be covered by removable insulated pads, secured 
by sewn eyes and stainless wire. Exhaust piping of boiler, main and 
auxiliary engines shall be insulated and galvanised sheet clad throughout 
the machinery spaces and in areas of the funnel casing where personnel 
contact is possible. 
LNG piping shall be vacuum insulated double walled pipe with perlite 
filling. Any single wall piping shall be insulated by preformed PUF with a 
vapour barrier. 
Low temperature piping associated with refrigeration and HVAC systems 
e.g. chilled water shall be insulated with synthetic rubber foam 
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The following material for piping and valves shall be used: 

System 
(Design 

Pressure) 

Pipe Joint 

(type/material) 

Material  of Valves 

Nominal 
size 

Material & 
thickness 

Anti 
corrosion 
measures 

Size/Type Body Stem Disc/seat or 
trim 

Fire & Deck wash 
water (16bar) 

All Seamless steel, 
Sch80 

Hot dip 
galvanised 

Flange <40mm/globe Bronze Bronze or alloy steel Bronze 

>40mm/globe Ductile CI or 
Cast Steel 

Bronze or alloy steel Bronze 

Hydrants/ball Cast Steel  316L stainless 
ball 

MGO fuel(10bar) All Seamless steel 
Sch40 

Inside-bare Flange <40mm/globe Forged 
steel 

Bronze or alloy steel Bronze / St. 
steel 

>40mm/globe Cast steel, 
forged steel 

Bronze or alloy steel Bronze 

Butterfly Ductile CI or 
Cast Steel 

St.Steel Al. Bronze / 
Viton 

MGO fuel (40bar) All Seamless steel 
Sch40 

Inside-bare Weld neck 
flange 

All Cast steel, 
forged steel 

Bronze or alloy steel Bronze 



CALMAC Ferries Ltd  Page 68 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

LNG 6&7 All SUS316L 
seamless, sch40 

None Flange, butt 
weld 

Cryogenic 
butterfly  

Cast 
stainless 

steel 

Makers standard Makers standard 

Fuel gas All SUS316L 
seamless, sch40 

None Flange, butt 
weld 

Globe Cast steel Alloy steel Stainless steel 

Fresh Water 
cooling (5bar) 

All Seamless steel 
Sch40 

Hot dip 
galvanised 

Flange / Straub 
coupling 

>150mm / 
butterfly 

Ductile CI or 
Cast Steel 

Stainless or alloy steel Bronze / NBR 

<150mm 
/Globe 

Cast iron Stainless or alloy steel Bronze 

Chilled Water All Seamless steel 
Sch40 

Hot dip 
galvanised 

Flange / Straub 
coupling 

>150mm / 
butterfly 

Ductile CI or 
Cast Steel 

Stainless or alloy steel Bronze / NBR 

Glycol heat 
transfer circuit 

All SUS316L 
seamless, 

sch10S 

None Flange >150mm / 
butterfly 

Cast Steel Stainless or alloy steel Bronze / NBR 

Lube oil (10bar) All Seamless steel 
Sch40 

Inside - bare Flange <40mm/globe Forged 
steel 

Bronze or alloy steel Bronze / St. 
steel 

>50mm/globe Ductile CI or 
Cast Steel 

Bronze or alloy steel Bronze 

Seawater 
cooling (5bar) 

All Seamless steel 
Sch40 

PE lined or 
rubber lined 

Flange >150mm / 
butterfly 

Ductile CI or 
Cast Steel. 

Internal 
rubber lining 

Stainless or alloy steel Bronze / NBR 
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<150mm 
/Globe 

Ductile Cast 
iron or Cast 

steel. 
Internal 

rubber lining 

Stainless or alloy steel Bronze 

Starting air 
(30bar) 

All Seamless steel 
Sch40 

Galvanised Weld neck 
flange 

Globe Cast steel Bronze or Alloy steel Bronze 

Working & 
Instrument air 

(10bar) 

>25mm Seamless steel 
Sch40 

Galvanised Flange Globe Cast steel Bronze or Alloy steel Bronze 

<19mm SUS317L  Ermeto 
coupling (or 

equal) 

Note (2)    

Nitrogen 
(10bar) 

>25mm Seamless steel 
Sch40 

Galvanised Flange Globe Cast steel Bronze or Alloy steel Bronze 

<19mm SUS317L  Ermeto 
coupling (or 

equal) 

Note (2)    

Exhaust gas 
(0.3bar) 

 Welded steel Outside- 
heat 

resistant 
paint 

Butt 
weld/sleeve 
weld/flange. 

    



CALMAC Ferries Ltd  Page 70 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

Cold end Corten steel 
type A 

 Bellow 
expansion 

joints 

Hydraulic power 
(250bar) 

All SUS316L 

 

 Flange 

Keelaring 
fittings 

Ball    

Hydraulic 
control (150bar) 

All SUS316L or 
90/10 CuNi 

 Flange 

Keelaring 
fittings 

Ball    

Ballast (5bar) Outside 
machinery 

space 

Inside 
machinery 

space 

GRE 

 

Seamless steel 
Sch40 

None 

 

PE lining or 
rubber lining 

Socket type 

 

Flange 

 

Butterfly 

 

 

Ductile 
cast iron or 
Cast steel. 

Internal 
rubber lining 

 

Stainless or alloy steel 

 

Bronze / NBR 

Bilge (5bar) All Seamless steel 
Sch40 

Hot dip 
galvanised 

Flange Globe Ductile 
cast iron or 
Cast steel 

Bronze or alloy steel Bronze 

Sludge &  waste 
oil 

All Seamless steel 
Sch40 

None Flange Globe Ductile 
cast iron or 
Cast steel 

Bronze or alloy steel Bronze 
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Air & sounding All Seamless steel 
Sch40 

Depends on 
service-oil & 
voids none / 

ballast 
galvanised 

Flange / 
welded sleeve 

N/A    

Fuel & Lube oil 
filling/transfer 

All Seamless steel 
Sch40 

None Flange Globe Ductile 
cast iron or 
Cast steel 

Bronze or alloy steel Bronze 

Water mist All SUS316L None Ermeto 
coupling or 

equal 

Makers 
standard 

   

Deluge >75mm Seamless steel 
Sch40 

Hot dip 
galvanised 

 

Flange 

 

 

Ball 

   

<50mm SUS316L None 

Novenco 1230 all Seamless steel 
Sch40 

Galvanised Flange / 
Ermeto 

coupling or 
equal 

Ball    

Accommodation 
sprinkler 

All Welded 
SUS304 

None Grip type 
couplings 

Ball    
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Black & Grey 
water 

All Seamless steel 
Sch40 

Hot dip 
galvanised 

Welded 
sleeves / 
flanges 

Gate Cast iron Bronze or Alloy steel Bronze 

Refrigerant All Copper None Soldered 
unions 

Makers 
standard 

   

Fresh water 
(potable) 

>50mm Seamless steel 
Sch40 

hot dip 
galvanised 

Flange Globe/ball 

 

Ball 

Bronze   

<50mm Copper / 
Polypropelyene 

None Lead free 
soldered 
unions / 
adhesive 
socket 

Scuppers & 
drains 

All Steel, Sch40 Hot dip 
galvanised 

flanges / 
welded 
sleeve/ 

proprietary 
push sleeve 

    

Notes 

(1)  
(2) High quality tubing valves to be standardised throughout the vessel, mat’l Stainless steel. 
(3) Use of grey cast iron is prohibited. 
(4) Seamless piping shall be used, except where stated above. 
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(5) Butterfly valves shall be lug type (unless Class requires flanged valves). Wafer type valves shall only be used with 
Buyer approval. 

(6) Cryogenic LNG valves and ancillary LNG equipment such vaporisers are to be supplied by a reputable company 
with a proven track record in the production of similar valves and equipment.  All cryogenic LNG equipment is to be 
fully factory performance tested at cryogenic temperatures. 

(7)   Where cryogenic components are joined by flanged connections small capacity stainless steel drip catchers shall 
be provided permanently attached to the flange. 

(8) Only asbestos-free material to be used for gaskets. 

(9) Galvanising to be by hot dipping per DIN 2444. Any piping adjustments made onboard post galvanising shall be 
repeat hot dipped, touch up with zinc rich coating is not acceptable. 

(10) Ship side valves shall be flanged type and LRS certified, Flag authority approved. SW inlet valves and ship side 
discharge valves for SW cooling, ballast, bilge and general service systems shall have remote operated actuators 
with manual override and spring return fail safe facility. Wouter Witzel Eurovalves Dynaxe make or equal 

(11) Only lead free solder is to be used for joining copper pipes for potable water service 
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The quality and wall thickness of pipes, fittings and valves will be designed 
according to Builder’s standards depending on purpose and operating pressure 
as well as to the rules of the Classification Society. 

Pipe joints will be made by means of welded flanges, sleeve joints, screwed 
joints, compressed fittings (DN32 or less) or couplings, if in accordance to the 
rules.  Screwed joints shall not be used in any system containing sea water. 

Draining plugs will be provided at the lowest point for water piping systems to 
enable these systems to be drained if there is any risk of frost. 

Pressure tests as required by rules will be performed in the presence of the 
Buyer's site inspector and representative of the Classification Society according 
to test program. 

Suction and delivery lines of all pumps will be fitted with pressure gauges. 

• Scale graduation of pressure gauges in "bar". 
• Scale graduation of thermometers in "°C". 
The piping system will be suitably designed to allow expansion for thermal 
and/or deflection on hull structure by means of expansion joints or bends, if 
necessary on Builder’s decision.  GRE pipe design shall be in accordance with 
manufacturer’s recommendations. 

Piping will have ample strength and will be supported to Builder’s standard.  
Supports for GRE piping shall be in accordance with manufacturer’s 
recommendations. 

Pipes will be provided with different colour tapes for identification according to 
ISO standards. Piping shall be painted to match surroundings and coloured 
identification tape bands applied together with arrows indicating direction of 
flow. A permanent board shall be mounted in ECR showing the key to piping 
identification. 

Valves shall be identified by alpha numeric labels which correspond to the 
Builder’s piping schematic diagrams. Labels shall be engraved brass or 
stainless steel indicating the system and valve number e.g. SW001 for sea 
water #001. The labels shall be mounted at the handwheel or valve flange for 
valves without handwheels. In the case where valves are located beneath floor 
plates, or otherwise hidden, a second identical label shall be securely attached 
to the removable hatch in the floor plate. 

 

ii) Pipe Sizing Standards 

Piping shall be designed such that pressure drops are acceptable and within the 
following maximum velocity criteria dependant on both fluid and pipe material: 
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Service Material Max. velocity (ms-1) 

LNG Stainless steel 3.0 

Fuel gas Stainless steel / carbon 
steel 

20.0 

MGO Carbon steel 1.0 

Lubricating oil Carbon steel 1.5 

Hydraulic oil Stainless steel 4.0 

FW cooling Carbon steel 2.5 

Domestic FW Copper of Stainless Steel 3.0 

Compressed air Carbon steel 35.0 

Sea water Galvanised 
90/10 CuNiFe 
PE or rubber lined 

2.5 
3.0 
4.5 

Ballast GRE 3.0 

 

iii) Pipe Flushing Standards 

This standard applies to the flushing of all piping systems prior to 
commissioning of machinery and systems at a ship builder’s yard. 
It is necessary to remove all debris from pipes after installation and prior to 
commissioning.  Any deposits, debris and impurities which remain in pipes, 
machinery and tanks have the potential to be harmful to plant and machinery.  
For this reason it is important that the pipes are thoroughly cleaned internally 
before commissioning any system. 
The first stage in the process is for Buyers inspection to be called prior to 
closing up each piping system and subsystem. 

As a minimum, the following piping systems shall be fully flushed after 
completion of installation on board: 
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SYSTEM FLUSHING METHOD 

Lubricating oil service lines for main & auxiliary 
engines 

Flushing oil 

Lubricating oil system for reduction gears System oil / Flushing oil 
according to maker’s standards 

Lubricating oil service for stern tube system Flushing oil 

Fuel oil service line for main & auxiliary 
engines 

MGO 

Fuel oil service line for auxiliary boilers MGO 

Fuel oil filling Compressed air blow off 

Fuel and lubricating oil and transfer systems Compressed air blow off 

Cooling water system Compressed air followed by 
water but using temporary 
flushing filters in the lines. 

Compressed air system Compressed air blow off 

Steering gear system System oil (if not fully flushed at 
the maker’s factory and 
delivered fully assembled). 

LNG lines Nitrogen 

Fuel gas / nitrogen system lines Nitrogen 

Hydraulic oil piping for cargo systems System oil 

Hydraulic oil piping for remote control valve: 

between power packs and solenoid valves 

System oil 

between solenoid valves and actuators Nitrogen 
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All hydraulic and lubricating oil systems (including pipework) shall be flushed to 
the equipment manufacturer's standard.  Where no standard is stated, flushing 
shall be to ISO 4406 (1999)18/16/13. 
If the Builder chooses to use flushing oil to clean a system it must obtain 
equipment makers approval. When used, flushing oil shall be thoroughly 
drained from piping, ensuring no pockets of flushing oil residue remain. The 
system shall then be charged with system oil and system oil circulated. 
Samples shall be taken and analysed to ensure the oil is suitable for use; if not 
the system oil shall be drained and refilled with new oil.  
A Vessel Flushing/Cleaning plan with a detailed flushing / cleaning procedure 
and acceptability criteria for cleanliness of each system in the vessel shall be 
submitted to the Buyer for approval prior to the commencement of flushing.  
Provision of removable piping spools, blind flanges and elbows to facilitate 
physical inspection and flushing (filters, hoses etc) shall be considered at the 
design stage, according to best shipbuilding practice. 
Where system oil is being used for the general flushing, the oil should be 
compatible with that of the system being flushed.  Primary flushing where major 
items of equipment are by-passed with temporary lines must be circulated for at 
least 12 hours or until piping is proved clean by oil analysis. If oil samples show 
an unacceptable level of cleanliness the flushing shall be repeated until 
acceptable analysis results are obtained.  Primary flushing system oil is to be 
pumped into a settling tank and tanks used to be cleaned of debris.  Primary 
flushing system oil may only be used for secondary flushing purposes after 
thorough purification. 
All blanks and temporary hoses to be removed (verified by a check-off list) 
Secondary flushing is to be reviewed system by system at the design stage.  
Secondary flushing takes place where oil circulates through all components for 
at least 48 hours.  Before any used flushing oil is returned to the system, it shall 
be subject to laboratory analysis to confirm its suitability for further use.  If it is 
not suitable for future use, unsuitable oil shall be replaced by new oil. 
In systems fitted with an auto-back flushing filter then the by-pass filter should 
be used for the flushing purpose and then renewed on completion of flushing. 
The following systems shall be flushed or cleaned according to the Builder’s 
practice: 

• Seawater piping. 
• Fresh water piping. 
• HVAC air duct. 
• Main seawater cooling lines and water ballast system should be 

thoroughly inspected internally and cleaned prior to closing of final 
spools. Ballast tanks shall be fully inspected by Builder and Buyer and 
accepted as clean before closing the tank and using the water ballast 
system. 

• On completion of Gas Trials all filters and strainers shall be inspected, 
cleaned or renewed according to type. Consumable filters shall be 
replaced. 
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13 BUYER’S ARRANGEMENTS 

131 BUYER’S FURNISHED EQUIPMENT 
In case equipment is supplied by the Buyer, this equipment as well as the 
technical installation documents regarding this equipment will be delivered free 
of charge to the Builder and in due time according to Builder’s design and/or 
production schedule which shall be advised to Buyer within 3 months of 
contract signing.  

The Buyer is obliged to take care that each item of Buyer’s supplies is clearly 
marked from inside and outside of packing with intended purpose onboard and 
Builder’s new building number of the vessel. 

Forwarding and handling of equipment supplied by the Buyer will be on their 
own risk. 

Purchase of Buyer’s Supply by the Builder on Buyers behalf will be paid for 
through VTC process. 

If equipment supplied by the Buyer is to be installed by the Builder, the Buyer 
will procure the necessary information in English language (drawings, 
installation manuals etc.) enabling the installation work.  
The installation work, which is to be done by the Builder, will be quoted to the 
Buyer separately and will be for Buyer’s account. Instruction books, certificates 
etc. for such equipment will not be supplied by the Builder. 

DETAILED LIST OF BUYER’S SUPPLY 

i) General 

• Small loose galley and pantry equipment not described in 
Specification: plates and dishes, glassware, silverware, crockery, 
coffee urns, etc. 

• Spare parts in excess of Specification 
• Mooring and towing lines not required by the Classification Society 
• Loose lashing equipment 
• Linen and catering trolleys 
• Bed sheets, pillows, pillow covers, blankets and bed covers, linen in 

general 
• Napery (serviettes, table cloths, etc.) 
• Chandlery (soaps, etc.) 
• Navigation outfits, charts, navigation literature 
• Consumable stores 
• Loose equipment for recreation and hobby 



CALMAC Ferries Ltd  Page 79 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

• Loose workshop equipment and hand tools for carpenter, electrician 
and engineer 

• Loose office equipment, calculating machines 
• Computers, software, administrative systems such as cash register 

system 
• Medical equipment and first aid kits 
• Loose cleaning equipment, vacuum cleaners, garbage baskets 
• Paintings and artistry 
• Entertainment electronics such as video games 
• Beverage dispenser system 
• Server Computer * 
• Sever Monitor  * 
• Server Keyboard * 
• 19 inch rack 
• WAN antenna 
• 4G antenna 
• 4G modem 

• WAN router 

ii) Bridge and Navigation Equipment / Offices 

• Navigational aids not listed in this specification 
• Charts, nautical books and other printed matter 
• Office machines and utensils not listed in this specification 
• Loose office equipment 
• Buyers' flag 

iii) Cleaning 

• Cleaning tools and implements, not listed in this specification 
• Floor polishing machines, vacuum cleaners and carpet cleaners 
• Removable washing aggregates 

iv) Catering/ Public Spaces 

• Crockery and glassware 
• Loose galley utensils, cutlery and silverware 
• Beer and Mixer Dispenser System 
• Cutlery and other loose kitchen, pantry and bar utensils 
• Silverware 
• Glassware and crystal 
• Chinaware and earthenware 
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• Works of art and cabin pictures 
• Flowers, flower stands and pots 
• Baskets 
• Computers, calculating machines, printing machines, photocopy 

equipment  * 
• Woollen blankets, bed and table linen 
• Shop stores 
• Video games 
• Special beverage machines 

v) Medicine 

• Medicines and first aid kits 
• Wheelchairs for disabled persons 

vi) Engine Room 

• Consumable Stores for machinery workshops and stores 
• Loose measuring instruments in engine and electronic workshops 

vii) Miscellaneous 

• Bedding, pillows, napery (not mattresses) 
• Bath mats and towels 
• Deck rugs 
• Equipment for gymnasium 

Where computers and servers are mentioned in the Buyer’s Supply list, this 
refers to Buyer’s Operating Systems NOT ship systems.  It does not refer to 
any computer equipment referred to in SGp 425 IT and Digital Services. 

132 BUYER’S ADDED VALUE ARRANGEMENTS 

Buyers may seek to obtain added value from the suppliers of equipment for the 
vessel. Such arrangements may include, for example, the supply of a service 
engineer at the first dry docking or at some other time to be agreed, an 
extension to the usual period of guarantee and the provision of some additional 
spare parts. 
Such arrangements will be separate from the shipbuilding contract and be 
between Buyer and Vendor only. 
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14 MACHINERY SELECTION WARRANTY AND IN-SERVICE SUPPORT 

140 MACHINERY SELECTION 

Builders shall ensure that all equipment, machinery and systems selected for 
this vessel has a manufacturer’s or supplier’s written warranty that the 
equipment in question shall remain supportable by the Original Equipment 
Manufacturer (OEM) for at least a minimum period of ten (10) years from 
delivery of the vessel by Builder to Buyer. 
Furthermore a long term, ten year maintenance contract shall be agreed 
between OEM and Buyer and executed at the time of equipment selection. The 
scope of this contract shall include both the cost and availability of spare parts, 
the cost and guaranteed availability of service engineers. 
The calculated cost of the ten year support shall be taken into account by 
Builder when making the selection of equipment between competing Vendors. 
Builder shall make such life cycle costing available to Buyer when offering final 
equipment options for selection to buyer, prior to purchase orders being placed 
by Builder. 
Builder shall fully administer this process on behalf of the Buyer and equipment 
purchase and support contracts will be signed simultaneously with equipment 
providers by Builder and Buyer. 

141 SCOPE OF THIS REQUIREMENT 

This requirement shall apply to the following major items of equipment, 
machinery and systems: 

• Underwater coating 
• RoRo cargo equipment 
• Main propulsion train (comprising Main Engines, Reduction gears, 

Power input motors, transmission shafting & bearings, CPP, all 
connecting couplings and clutches and propulsion control systems). 

• Transverse thrusters & control systems 
• Stabiliser fins & controls 
• Electrical power generators and prime movers 
• Electrical switchboards including power management system. 
• Integrated Control Alarm and Monitoring system 
• LNG fuel system (tanks, evaporators, bunkering system and control 

system). 
• Marine evacuation system 
• Water mist system 
• Passenger elevators 
• HVAC system and controls 
• Fire and Gas detection systems 
• Integrated bridge equipment 
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142 WARRANTY 

The warranty and maintenance contract with the OEM shall cover, as 
applicable to the equipment or system, the following points: 

i) Maintenance & support 
• Response time for technical support 
• Provision of onsite and workshop support 
• Spare parts management and logistics – speed of processing, 

manufacturing, supply and delivery 

ii) Performance 

• System availability and reliability guarantee 
• Failure rates and maintenance down time 
• Budget compliance 

iii) Maintenance planning 
• Programmed onboard surveys 
• Condition monitoring (including Vibration trending and analysis) 
• Work planning, onboard/workshop support to cover the timetables. 
• Maintenance forecasting to ensure optimal operation parameters are 

met and fuel consumption remains within pre agreed figures for dual 
fuel engines. 

143 ADDED VALUE 

Refer to SGp 132 
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15 QUALITY CONTROL, MEASUREMENT, TEST AND TRIALS 

150 GENERAL INFORMATION 

A Test and Trials Program is to be established to ensure a logical and 
structured approach to the commissioning and setting to work of the entire ship 
and systems. 
The Builders are to give the Buyers at least 14 days written notice of the date of 
all tests. 
The Builder is to furnish all fuels (including LNG), lubricants and potable water 
used for tests and trial purposes.  All grades of fuel and lubricants are to be 
approved by the Buyer. 
Detailed sea trials and gas trials programmes are to be prepared by the Builder 
and submitted to the Buyers for consideration and approval at least three (3) 
months prior to the commencement of trials. 
During all sea trials, the vessel is to be under the command and control of an 
experienced Master and Crew provided by the Builder. 

151 MACHINERY TESTING AND COMMISSIONING 

All major equipment and machinery is to be factory tested (FAT) prior to the 
equipment being dispatched from the works.  Engines shall not be run on test 
unless all safety systems including crankcase oil mist detection are fully 
operational. 
The testing is to be carried out in the presence of and to the satisfaction of the 
Classification Society and the Buyer’s Representative.  Items such as pumps, 
generators and thrusters are to be tested in conjunction with the prime mover 
delivered with the equipment. 
MGO and LNG Fuel consumption figures are to be proven during the FAT. 
All defects and abnormalities arising during factory tests are to be rectified 
before delivery. 
Mechanical Test procedures shall be used to ensure that all equipment fitted on 
the vessel has been fully tightened and torque settings applied in accordance 
with manufacturers and Class requirements.  Check lists are to include witness 
signatures from Class Surveyor, Buyer’ Representative(s) and Equipment 
Suppliers representatives verifying the procedures and presentation of valid 
torque wrench testing and calibration certificates. 



CALMAC Ferries Ltd  Page 84 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

The main electrical generating plant is to be tested at the designed power factor 
and demonstrated to run on various loads up to and including 110% full load.  
They are also to be run in parallel continuously for a period of time and varying 
loads to be agreed with the Buyers.  The main engines and power generation 
engines are to be tested under reduced power for a minimum period of at least 
3 hours only after satisfactory completion of installation and satisfactory 
inspection by the machinery manufacturer’s representative. 
Generating plant shall be tested at full load rating for four hours and at 
maximum permitted overload for the permitted time, using Builders load banks. 
Following satisfactory completion of load testing, the engines are to be opened 
up for a crankcase inspection during which a set of hot crank deflections will be 
recorded.  At Buyers option he may require that one unit be opened up to 
inspect the cylinder liner, one bottom end, one main and one thrust bearing be 
removed for inspection and the engine oil filter element is inspected and 
changed if necessary. 

152 INCLINING EXPERIMENT 

Each ship in this series will be inclined to determine lightship weight, vertical 
and longitudinal centre of gravity. 
The test will be carried out according to the requirements of the Classification 
society and/or national authority. 
The lightship weight is the weight of ship completed and ready for sea in every 
respect.  It includes: 

• Anchors, cables, and hawsers 

• Furniture 

• Navigation equipment 

• Spare parts as per class requirements 

• Fluids in propulsion machinery 

• Fluids in water cooling systems 

• Cargo Access equipment, including Hoistable Car Decks 
The following will be excluded from lightship: 

• All liquid consumables in tanks and its piping system 

• All other storages (liquids or solids) 

• Spare parts in excess of class requirements 

• Spare parts and tools supplied by the Buyer 

• Crew and effects 
Deadweight is to be determined in metric tonnes as the difference between the 
ships displacement (at design draught and at water density 1.025 
tonnes/metre3) and lightship weight. 
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153 DOCK TRIALS 

All systems essential to the seaworthiness of the vessel are to be tested as far 
as is practicable during the Dock trials. 
Testing of engines during dock trial will be conducted using both MGO and 
LNG, if possible.  Fuel quality of Marine Gas Oil (MGO) DMA according to 
ISO8217:2010 and EU Directive 2005/33/EC and Liquefied Natural Gas (LNG) 
According to ISO 3046/1, lower calorific value 42700 kJ/kg, Gas Lower heating 
value >28 MJ/m3N and Methane Number High (>80). 
 
These trials are to include as a minimum: 

• Main propulsion and electrical systems including emergency 
shutdowns and “first start arrangement”. 

• Machinery Alarm and Monitoring system. 

• Steering gear. 

• Bow thruster systems. 

• Automatic controls and alarm systems. 

• Calibration of all tanks. 

• All deck machinery and accommodation ladders. 

• Anchors and mooring equipment. 

• Safety (LSA) and fire fighting equipment and systems to the 
satisfaction of the Flag State Authority. 

• Fire detection and safety systems. 

• Hose testing of all watertight structure, doors, hatches, windows and 
closures to the satisfaction of the Classification Society and Flag State 
authority. 

• Ventilation and air conditioning systems and controls. 

• External and internal communication equipment and systems. 

• Radio communications and navigation aids. 

• Load testing of all lifting appliances including LSA davits, mezzanine 
decks, stores and passenger elevators. 

A record of satisfactory completion of each part of the trial is to be by signature 
of Builder, Classification Society, Buyers and Makers representatives. 
Before start up of the main propulsion machinery, all related auxiliary machinery 
items, alignment and auxiliary systems are to have been previously proven to 
be working satisfactorily.  All safety systems are to be connected and fully 
functional. 
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Main propulsion systems should not be operated at the same time as other 
systems using SW as their cooling medium if there is any chance the main 
propellers will stir up mud and sand from the harbour bottom.  Abrasives in the 
cooling water will damage the protective oxide layers in SW tubes. 
Alignment readings are to be recorded and verified by Classification survey and 
Buyers independent survey. 
Hydraulic ramps/doors to be tested in accordance with the manufacturers’ 
recommendations and class requirements. 
Any defects discovered during Dock Trials are to be remedied by the Builder 
and re-tested to the satisfaction of the appropriate representative before 
commencement of sea trials and delivery of the vessel. 

154 SEA TRIALS 

General 

The sea trials will be carried out according to the agreed sea trial plan and the 
requirements of the Classification society.  
Changes to sea trial itinerary will be notified in meeting(s) as necessary. 
Buyer’s representatives will be invited for meeting(s). 
For sea trials the following fuels will be used: 
Marine Gas Oil (MGO): ISO-F-DMA according to ISO 8217:2010 with a sulphur 
content of < 0.1%S, and Liquefied Natural Gas (LNG) According to ISO 3046/1, 
lower calorific value 42700 kJ/kg, Gas Lower heating value >28 MJ/m3N and 
Methane Number High (>80). 
A fuel oil sample will be provided. 
During sea trial the vessel’s performance and mechanical equipment according 
to the sea trial test program will be tested.  
The sea trial will be conducted under the responsible direction of the Builder 
who will also provide the necessary personnel and crew.  
During sea trials the vessel will be loaded on trial draught, for which 
corresponding model tests have been performed and will be further ballasted 
for evidence of vibration and noise levels if necessary.  
Draughts deviating from these conditions have to be mutually agreed upon. 
Supply of fuel oil, lubrication oil, fresh water, consumable stores, etc. necessary 
for initial fillings for the trials shall be to the Builder's account.  Upon delivery of 
the Vessel, the Buyer will take over and pay the Builder for unbroached stock 
remaining. 
The Builder shall prepare and supply to the Buyer a trial report listing all items 
tested.  This report to include all records. 
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Service Speed 

During sea trials, measurements of the vessel's speed and the shaft power (at 
gearbox output) for a set of three double runs at each of four nominated speeds 
will provide the basis to confirm the maximum service speed as specified in 
paragraph 102 iv).  
The vessel's draught and trim at these trial runs will, as far as practicable, 
correspond to the trial condition for which model tests have been carried out. 
The speed measurements will be performed via the vessel's DGPS positioning 
system.  A specialist consultant will perform shaft power and rpm 
measurements. Speed trials will be performed up to BF 6 wind force and 
Douglas scale sea state 4.  
The shaft power will be measured on the shaft line directly behind the gearbox. 
The maximum service speed in design conditions is defined based on the 
delivered power at the propeller. 
In case that actual trial conditions differ from the design condition, the vessel's 
trial speed will be calculated from the measured speed values applying 
corrections according to the following applicable standard methods. 

• Wind acc. to the Builder’s standard method 

• Waves acc. to HSVA standard method (report No. 1505/77) 

• Seawater temperature and specific gravity of water acc. to ITTC standard 
In case that the actual loading condition differs from the trial draught for which 
model tests were carried out the measured values will be corrected according 
to the following standard method: 

• Difference in displacement acc. to admiralty formula (limited to 500 t) 
Having verified and compared the actual vessel's trial speed (measured during 
sea trials and corrected according to above mentioned methods) with the 
predicted speed at trial condition (results of model tests), the vessel's maximum 
service speed (at normal operational draught) will be derived from the model 
test prediction for the maximum service speed (at normal operational draught). 
The evaluated difference in power between the trial speed (corrected for design 
condition) at trial draught and the predicted speed at trial draught (results of 
model tests) will also be applied at the normal operational draught in order to 
derive the achieved normal service speed from the predicted normal service 
speed (results of model tests). 

Evidence of Manoeuvring Characteristics 

The manoeuvring characteristics as required by the IMO Res. MSC.137(76) will 
be tested and recorded during sea trials on trial draught using the Builder’s 
track plotting software and vessel’s DGPS positioning system.  
Based on these test results, a wheelhouse poster as well as a manoeuvring 
booklet acc. to IMO requirements will be compiled.  
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Manoeuvring information for the normal service draught will be calculated 
based on the trial trip results and included in the wheelhouse poster. 
Adequate single engine manoeuvring evidence is also required. 

Noise and Vibration Measurement 

Noise and vibration levels are to be checked in accordance with LRS PCAC 2.  
See also SGp 106 iii). 
A detailed measurement programme will be prepared by the Builder and sent 
for the Buyer's approval prior to the Vessel's trials. 
The Builder is to take noise level readings in each accommodation space and 
at selected points throughout the working and machinery spaces of the Vessel 
during sea trials with the main machinery developing the full propulsion power 
and with the air conditioning in operation.  All results to be submitted to the 
Buyers for approval 
In addition, noise levels are to be repeated, under the same conditions, in any 
locations giving cause for concern. 
The programme of vibration measurement is to be extended as necessary to 
investigate any areas of subjectively high vibration noted during the sea trial. 
“In port” external noise readings also to be taken by the Builder in generally still 
air conditions generally in accordance with. BS 4142 Method of Rating Noise 
Affecting Mixed Residential and Industrial Areas. 

Other Tests at Sea 
The following tests shall be conducted at a proper time during the official sea 
trial at the trial draught: 

• Steering test 
• Anchor windlass test in accordance with Builder’s standard test practice 

and Classification rules 
• Tests or adjustment of navigation equipment and instruments such as 

gyro compass, radio direction finder, etc. 
• Restart after electrical power failure and dead ship start condition 
• Astern running 
• Stabiliser fin test 
• Axial and transverse vibration measurements on engine / propulsion 

shaft system if deemed necessary by the calculations and test results. 
• Magnetic compass adjustment 

155 GAS TRIALS 

Builder shall conduct a series of tests and trials designed to demonstrate the 
satisfactory performance of the LNG and gas fuel systems and dual fuel 
engines and boilers when operating on gas.  Builders may choose to conduct 
these tests and trials integrated with the other dock and sea trials or separately 
according to their particular situation and standards. Regardless of the 
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scheduling of the various trials the final speed performance trials shall be 
conducted using LNG as fuel.  The Builder shall confirm pre-contract their 
intentions for the Gas Trials. 
 

i) Following the cool-down and purging with LN2 to ensure no water is present 
in all parts of the cryogenic system; these tests shall comprise initial 
cryogenic testing of LNG piping using liquid nitrogen, (LN2) after which LNG 
will be introduced to the system. Builder will arrange either to bring a supply 
of LNG to the Vessel at Builders’ yard or some other suitable berth arranged 
by Builder or the Vessel may be moved to another port where LNG bunkers 
are available. 

ii) The gas trials will be carried out according to the agreed gas trial plan and 
the requirements of the Classification society. The plan shall include 
comprehensive testing of the gas fuel supply and burning systems, that is 
auxiliary boilers, auxiliary engines and main engines including fuel gas 
supply system trips 

iii) During the gas trial the vessel’s performance and mechanical equipment will 
be tested according to the gas trial test programme 

iv) A detailed analysis of the LNG supplied shall be furnished by Builder. 
v) The gas trials procedure shall be submitted to Buyer for approval at least 

three (3) months prior to the commencement of the gas trials. 
vi) A safety review shall be carried out by Builder and presented to the Buyer for 

approval before carrying out gas trials. All safety devices, trips, alarms etc 
shall be fully tested prior to gas trials. 

vii) Endurance trials at MCR shall be carried out for 24 hours with a minimum of 
6 hours E0 operation. Gas fuel consumption shall be measured for 
reference. 

viii) Builder shall provide sufficient time for the engine and boiler manufacturers’ 
representatives to tune the engine and boiler operation in gas mode.  

ix) Builder shall allow reasonable time for the Buyers’ ship staff to become 
familiar with the operation of gas supply and burning equipment, provided 
this does not exceed four (4) hours. 

x) Any equipment that has failed during gas trials shall be retested in the 
normal (i.e. cold) operating condition after rectification work has been carried 
out. 

156 POST TRIALS INSPECTION  

Major items of propulsion equipment shall be opened for inspection after sea 
trials. The Builder shall submit a list of items for approval by Buyer. The list 
shall include as minimum the following: 

• Visual inspection of reduction gears 

• Strainer inspection and cleaning (fuel, lube oil, bilge & sea water) 
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• DF generator engines inspection/test shall include: 
- One (1 ) cylinder head per two engines 
- One (1) fuel pump per two engines 
- One (1) fuel injector per engine 
-  One bottom end, one thrust and one main shell bearing 
- Crankcase inspection of each engine 

• DF main engines inspection/test shall include: 
- One (1 ) cylinder head per two engines 
- One (1) fuel pump per two engines 
- One (1) fuel injector per engine 
- One bottom end, one thrust and one main shell bearing 
- Crankcase inspection of each engine 

• Auxiliary boilers to be drained and inspected on water and fire side and 
then refilled with distilled water and redosed with chemical treatment. 

Following the gas trial the following post trial inspections shall be made: 

• Visual inspection of reduction gears 

• DF generator engines inspection/test shall include: 
- One (1) different cylinder head per two engines 
- One (1) different fuel pump per two engines 
- All fuel injectors to be disassembled for overhaul 
- One (1) turbo charger cartridge 
- Full set of crankshaft deflections, flexible coupling alignment 

readings 

• DF main engines inspection / test shall include: 
- One (1) different cylinder head per two engines 
- One (1) different fuel pump per two engines 
- All fuel injectors to be disassembled for overhaul 
- One (1) turbo charger cartridge 
- Full set of crankshaft deflections, flexible coupling alignment 

readings 

After gas trial both LNG fuel tanks shall be inerted and aerated for visual 
inspection of the tanks and any internal equipment 
In the event there is no provision for man entry into the tank then internal 
examination by boroscope shall be carried out to the extent possible.  
A full external examination of the tank and supports shall be carried out. 
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On completion the vessel shall be delivered with the fuel tanks filled with 
nitrogen.  
At Buyer’s request vessel may be delivered with the LNG tanks still containing 
LNG / natural gas and the quantity remaining measured and accounted for as 
part of the delivery protocol. 

157 LOCAL OPERATION TRIALS 

Following completion of all trials at the Builder’s Yard, during which the vessel 
will be demonstrated to perform to the shipbuilding contract standards, the 
vessels will be taken to West of Scotland for final Local Operation Trials. 
These trials will be carried out by the Buyer after delivery.  
However, it is expected that the Builder will be in attendance during these trials 
and prepared to take necessary steps to correct any issues arising from the 
Local Operation Trials. 
A detailed Port Trials schedule will be agreed in close co-operation between 
Buyer, Builder and UK Port Authorities, and will avoid conflict with existing 
operations. 
During these trials, it will be verified that all aspects of the port operations are 
safe and can be carried out in a timely manner. 
The vessel will berth variously: in all possible berths, and all possible mooring 
configurations.  
The bow and stern doors and ramps shall be tested for operation to ensure 
correct performance and interface with existing infrastructure. 
Interface with passenger walkway linkspan and quayside auto moor winches 
also to be ensured, both Port and Starboard at each port. 
Test loading of vehicles including cars, trucks and coaches shall be carried out. 
Compacted waste disposal facilities are provided at all ports.  The vessels shall 
demonstrate timely unloading of compacted garbage, food waste and any other 
waste products that maybe generated. 
LNG bunkering at the dedicated facilities shall be carried out. 
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GROUP 2  HULL 
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20 GENERAL HULL WORK 

200 GENERAL 

The hull structure is to be designed with special consideration given to access 
for inspection, maintenance, coating and repair of the structures, machinery 
and equipment during the lifetime of the vessel 
Side tanks are to be arranged as shown in the GA. plan. 
The keel is to be formed from a flat steel plate properly shaped at the ends of 
the vessel to fit the lower stem plating, stern section and skeg connections. 
A double bottom is to be arranged throughout, as indicated on the GA Plan. 
Generally, all main hull structure is to have aligned bracket connections butt 
welded to floors, beams etc., with no lapped bracket connections. 
Bilge wells, drain tanks and cofferdams are to be arranged in the bottom 
structure as required by Class. 
Engine sump and heated lub oil tanks shall not be adjacent to hull shell plating 
to prevent condensation. 
Cut-outs in strength members for cabling and piping etc. are to be fitted with 
stiffeners for strength compensation, and the edges are to be ground smooth. 
Where pipes, ducts and cables are carried through decks, they are to be fitted 
with penetrations to rule requirements. 
All openings in shell, decks, inner bottom, main bulkheads, etc., shall have 
rounded corners.  Edges of all lightening/access holes are to have edges 
ground and rounded-off to a smooth finish. 
Access holes may be temporarily provided in shell, deck, bulkheads, etc for 
convenience of working, and to be completely recovered in place by welding 
subject to Class and Buyer’s approval. 
Intermittent or stitch welding will only be permitted in dry areas of 
accommodation, where allowed by Class. 

203 FRAMING 

The vessel is to be longitudinally framed as far as practicable throughout. 
Frame spacing is to be 600mm throughout the vessel.  
Where found advantageous with regards weight, longitudinal frame spacing on 
the vehicle decks should be 400mm.  
All welding of frames and web frames within tanks and high stress areas is to 
be fully continuous and in accordance with Class requirements. 
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All non watertight floors and girders (where depth permits) are to have 
lightening and access holes.  These are, wherever possible, to be grouped into 
large openings suitable for pipe runs, inspection access and injured personnel 
extraction.  Lightening holes are to be longitudinally and transversely aligned 
wherever possible. 

204 SHELL PLATING 

Main shell plating thickness is to be to Classification requirements with a 
minimum thickness of 16mm on the underside of the stern in way of the 
propeller path. 
Shell plating forward in the panting region is to be specially considered for 
panel stiffness, according to Class requirements, and is to be stiffened with 
breast hooks, radial frames, stringers, etc. 
Insert plates are to have edges chamfered down to the surrounding shell plating 
and to have well rounded corners. 

205 DECKS 

Exposed decks shall be arranged with 15mm/metre straight-line camber, and 
where appropriate, straight-line sheer. 

206 BULKHEADS 

Bulkheads are to be of plain construction, welded direct to the shell, deck and 
tank top, with stiffeners of bulb plate section. 
Stiffening of transverse bulkheads is to be vertical with bracketing arranged as 
per Class requirements and longitudinal bulkheads should preferably have 
longitudinal stiffeners in order to increase the hull girder strength.  

207 TANKS 

Water ballast tanks are to be arranged for ballasting, heeling and trimming 
purposes, as indicated on the General Arrangement.  
Stringers or a stringer deck are to be arranged within side tanks and deep tanks 
at the side shell.   
Fresh water tanks shall be constructed from stainless steel, independent from 
the deckheads and double bottom.  The filling and vent pipes are also to be of 
stainless steel.  Stiffening is to be arranged external to the tank to allow for 
easy internal cleaning. 
In all tanks, floors and non-watertight girders are to have air and drainage holes 
at upper and lower edges with a total area of at least 25% in excess of pipe 
suction area. 
Drain holes in floors in general are to have a minimum radius of 75 mm. 
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208  BILGE KEELS 

Substantial bilge keels are to be fitted on each side of the vessel for about 0.4 L 
amidships, along the diagonal of the bilge area radius, stopping either side of 
the fin stabilisers.  Ends of each bilge keel are to be sniped. 
Both forward and aft ends of bilge keels are to be well rounded down to reduce 
point loading.  
Bilge keels are not to extend below the underside of the bottom or beyond the 
line of the ship’s side plating. 
Bilge keel to be limited to the area where considered to be significantly effective 
for roll damping.  To minimise drag, the overall length of bilge keels is to be 
kept to a minimum. 
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21 AFT BODY 

210 GENERAL 

The construction (system, geometry, dimensions) of all essential aft structural 
parts will be designed to reduce transmission of noise and vibration emanating 
from propellers and main engines. 
Special consideration is to be given to loading imposed by the stern access 
ramps.  Local reinforcements will be fitted in areas with high loads (stern ramp, 
above propellers etc.). 
The shaft lines will be carried by steel casting shaft struts. 

212 SKEG 

A strong tapered box section skeg is to be arranged on the centreline integral 
with the main hull. 
The aft end of the skeg is to be tapered and the fore end is to be faired into the 
hull lines. 
The skeg is to be designed to take docking loads.  Drain plugs are to be fitted in 
areas where access is limited.  

216 STERN SECTIONS, AFT PEAK BULKHEADS 

The stern is to be of the transom type having a good run into the bottom plating.  
The stern in way of shafting, propellers and rudder trunks is to be specially 
considered and stiffened with adequate floors, girders, webs etc. to suit the 
stern gear configuration.  
Where eye plates are welded directly to shell plating, local intercostals are to be 
welded in line with the eye plates between frames, floors, girders etc. 

217 STEERING GEAR COMPARTMENT  

The steering gear is to be situated in separate Port and Starboard watertight 
compartments in the aft section of the vessel as indicated on the General 
Arrangement plan. 
Access to the aft steering compartments is to be arranged via access/escape 
hatches from the 02 Deck Port and Starboard. 
Seating is to be arranged for the steering gear and strongly integrated into the 
main body of the vessel and the shell plating. 
The rudder unit trunks are supplied with circular housings and radial stiffeners, 
which are to be welded into the hull structure in accordance with the 
manufacturer’s recommendations and guidance. 
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Piping, wiring etc. is to be kept well clear of the units and all equipment is to be 
arranged or designed in the early stages of design development to minimise 
pipe and cable runs wherever possible.  The compartment is to have 
mechanical supply and exhaust ventilation as well as natural ventilation. 
Two electric fan space heaters each of about 2 kW capacity are to be fitted in 
each compartment. 
Drainage of the compartment is to be arranged by connection to a power oily 
bilge system additional to the Rule requirements. 
Increased local stiffening and thick insert plates are to be provided in way of all 
deck machinery, bollards, fairleads, etc. 
All openings cut into decks are to have well radiused corners. 
Where pipes, ducts and cables are carried through decks, they are to be fitted 
with penetrations according to Rule requirements. 
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22 MACHINERY ROOM AREA 

220 GENERAL 

The vessel is to have a bow thruster compartment forward with the main 
machinery rooms midships, situated below the 02 deck and arranged with wing 
and double bottom tanks as indicated on the General Arrangement drawing. 
Machinery Rooms and Casing arrangement should be to the requirements of 
SOLAS Safe Return to Port. 
The Engine Control Room (ECR) is to be located in the engine room as 
indicated on the General Arrangement.  Switchboard rooms are located within 
main machinery room, as shown on the General Arrangement drawing. 
Pillars and girders are to be arranged to suit the machinery layout and 
maintenance requirements. 
Pipe runs are to be arranged to give straight longitudinal or transverse runs. 
The Machinery casing is to be as indicated on the General Arrangement 
Drawing.  The casing to extend from the 02 Deck to the bottom of the main 
funnel and be constructed from stiffened plate. 
Ducts of steel construction are to be arranged as necessary for ventilation, 
control cables, main power supply cables, piping etc, and fitted with bulkhead 
glands where required by Class. 

221 SHELL PLATING 

Shell thickness is to be determined by Class requirements. 
Increased thickness of the shell plating at least 2mm above regulation 
requirements is to be arranged locally in way of sea inlet boxes, drain plugs and 
all other shell openings. 
Insert plates are to have edges chamfered down to surrounding shell plating 
and to have well rounded corners. 

222 BOTTOM, KEEL AND BILGE PLATES WITH STIFFENING 

The keel is to be formed from a flat steel plate properly shaped at the ends of 
the vessel to fit the lower stem plating, stern section and skeg connections. 

223 MAIN MACHINERY FOUNDATIONS 

A double bottom is to be arranged in way of the machinery room, and thruster 
spaces as indicated on the General Arrangement plan. 
Plate floors are to be fitted to suit longitudinal framing arrangement with 
intermediate floors as required by Class for main machinery spaces.  All floors 
(excluding tank ends) are to have lightening and access holes where depth 
permits. 
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Lightening holes are to be grouped wherever possible into large openings 
suitable for pipe runs, inspection access  
Lightening holes are to be longitudinally aligned wherever possible. 
Floors are to be double continuously welded to shell, tank top, girders and 
longitudinal bulkhead plating. 
All floors and non-watertight girders are to have drainage holes at upper and 
lower edges with an area at least 25% in excess of the pipe suction area.  
Edges of all lightening/access holes are to be ground and rounded-off to a 
smooth finish. 
Each double bottom tank and void is to have at least two access manholes with 
bolted plate cover. 
Below manholes, tanks are to be provided with ladders to provide safe and 
easy access, with type, size and arrangement of ladders to be approved by the 
Buyer. 
All machinery seats, girders and support structures are to be of welded 
construction to the approval of the Classification Society and the machinery 
manufacturers. 
The main engine, reduction gear and generator engine foundations are to be an 
integral part of the double bottom construction in the machinery rooms. 
Full depth girders are to be arranged below main engines, gearboxes and 
generators extending forward and aft of the engine/generator. 
All generators should be built up on common beds with their respective 
alternators and seats are to be arranged for resilient mounting to minimise 
noise and vibration levels.  They are to be designed and constructed to ensure 
that the natural frequency of the seats is sufficiently in excess of the natural 
frequency of the mounting systems. 
Holding down bolts are to be kept clear of the seat structure as far as possible. 

229 MISCELLANEOUS TANKS 

Two fuel oil daily service tanks are to be arranged as indicated on the General 
arrangement. 
Fuel oil service & settling tanks overflow tank, dirty oily bilge tank, sludge tank 
and bilge water holding tank and all other small necessary small tanks are to be 
arranged in the engine rooms or auxiliary machinery space. 
Storage tanks for lubricating oils and hydraulic oils to be arranged in 
appropriate tanks in the auxiliary engine room, thruster rooms and elsewhere 
as required. 
Other small tanks, engine and thruster header tanks, etc. are to be arranged as 
necessary. 
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Drain lines are to be arranged from all save-all’s to waste oil tank where it is 
common practice and practicable to do so.  Where this is not possible, hand 
pumps with connecting pipework, or with Buyers consent, drain plugs to be 
fitted 
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23 CARGO AREA 

230 GENERAL 
The vehicle deck will be designed considering loads illustrated in Appendix 1.  
02 Deck shall also be capable of supporting a uniform load of 2 tonnes/m2 
minimum.  
The Hoistable Car Decks shall be designed to be capable of the carriage of 
private cars. 
The vehicle decks will be built with longitudinal profiles and transverse webs 
every 4th frame in general. 
The use of intermittent welding is not permitted on vehicle decks. 
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24 FORE BODY 

241 FORWARD MOORING DECK 

Increased local stiffening and thick insert plates are to be provided in way of all 
deck machinery, bollards, fairleads, etc. 
All openings cut into decks are to have well radiused corners. 
Where pipes, ducts and cables are carried through decks, they are to be fitted 
with penetrations according to Rule requirements. 
Forecastle decks are to be transversely framed, supported by girders, deep 
frames etc., as necessary, and arranged with zero camber. 

242 ANCHOR ARRANGEMENT 

Anchor pockets are to be arranged to stow HHP type anchors and to be 
constructed of not less than 22mm thick plating with heavy internal stiffening in 
way of the flukes, well in excess of requirements to prevent slamming damage 
in heavy weather. 
Increased shell plating, not less than 20mm thick, is to be arranged locally in 
way of the anchor pockets, anchor path and the surrounding area which may be 
damaged by anchor flukes.  The lower edge of the anchor pocket and curved 
transition plate to the hull shall be of stainless steel.  Stainless steel bearing 
plates also to be attached where anchor flukes meet the recess back plate. 
The anchor pockets are to be designed by the Builders using a scale mock-up 
or 3D computer simulation of the bow complete with pocket, hawse and 
spurling pipes, windlass position etc. 
Adequate space is to be allowed between the windlass, bow stoppers and 
hawse pipes, and the alignment of the bow stoppers and hawse pipes is to take 
into consideration the natural gravitational pull of the anchors and cables. 
Care is to be taken to ensure adequate clearance between the anchor and 
bulbous bow shell plating during raising or lowering of the anchor.  Where found 
necessary the anchors should be mounted on a bolster arrangement to ensure 
clearance with the bulbous bow. 

243 HAWSE PIPES AND SPURLING PIPES 

Two (2) off heavy steel hawse pipes are to be located one port and one 
starboard side with 20mm minimum thickness insert plates in the Focsle Deck. 
The lower ends of the hawse pipes are to terminate in the anchor pockets. 
The top and bottom ends of the pipes are to have chaffing bars welded on. 
Steel sliding covers are to be fitted in deck guides at the head of each hawse 
pipe. 
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Spurling pipes dropping from the windlass bed to chain locker top are to stand 
proud above the bedplate and to be carried below the level of the beams, being 
well reinforced with solid round bar or bellmouth at both ends.   
Portable top cover plates and PVC covers are to be provided. 

244 CHAIN LOCKERS 

The two (2) chain lockers are to be of the deep self-stowing type, recessed into 
the Fore Peak store and tank and to be of adequate capacity for self-stowing of 
the chain cable. 
Access to the chain lockers is to be by hinged weathertight access doors from 
the forecastle store.  Clench plate pins are to be at deck level adjacent to the 
windlass, arranged for easy access and so that the pins cannot be released 
accidentally. 
A false, perforated, removable steel floor is to be fitted about 300mm above the 
chain locker bottom. 
Adequate hand and foot holds are to be arranged in way of the chain lockers 
centreline division. 
The chain lockers bottom plating, false bottom plating and bulkhead plating up 
to 1.0 metres above the false bottom is to be 50% above Rule thickness and 
the remaining bulkheads are to be 20% above Rule thickness. 
Bilge eductors are to be fitted to the anchor/cable wash system branches 
serving the chain lockers so that the lockers are continuously drained during 
anchor recovery operations whilst operating the anchor/cable wash system.  

246 STEM 

The upper portion of the stem extending from above the load waterline to above 
the 03 Deck level is to be formed of steel plate, being flared and well rounded, 
culminating in a large radiused bow at above 03 Deck level. 
The lower part of the stem and bulbous bow stem is to be formed with a 
suitable flat bar and a blended transition piece arranged above the waterline 
between the flat bar and curved plate stem. 
Breast hooks, stringers and stiffener bars are to be fitted well in excess of 
Classification requirements to prevent damage in severe weather due to bow 
slamming and to absorb pounding loads when pushed through extreme seas. 
Webs, frames and floors, etc. are to be arranged in accordance with Class 
requirements.  Thick insert plates are to be fitted to the upper and lower shell 
plating in way of the anchor path. 
The whole of the arrangement of the bow is to take account of the clam shell 
doors and associated vehicle access ramp.  Particular care is to be given to 
access arrangements for maintenance and repair of ramp and door 
mechanisms.  See also SGp 30 for description of cargo access equipment. 
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247 FORWARD MACHINERY SPACES 

A thruster compartment is to be situated in the fore part of the vessel, fitted with 
two electrically driven transverse tunnel bow thrust units. 
Access is from 02 Deck as arranged on the General arrangement 
Emergency escape is via 02 Deck as indicated on the General Arrangement. 
To reduce the transmission of vibrations from the tunnel thrusters into the hull 
structure, the structure is to be suitably reinforced in way of the thrusters.  Care 
is to be taken to ensure adequate space is given around thruster for 
maintenance. 
Two electric fan space heaters are to be provided in the compartment. 
Drainage of the compartment is to be arranged by connection to a power oily 
bilge system additional to the Rule requirements. 

248 BULBOUS BOW 

A bulbous bow will be fitted with stiffening, including floors, frames, stringers 
and horizontal web frames. 
The transition from bulbous bow to the stem will be formed by a welded 
construction or a steel casting, depending on the final hull form. 
Wash plates, platforms and pillars to be provided if necessary. 
A stainless steel pad to be arranged at the crown of the bulbous bow to align 
with a stool capable of supporting the bow ramp during ramp maintenance. 
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25 DECKHOUSE AND SUPERSTRUCTURE 

250 GENERAL 

Superstructure will be arranged as shown on the General Arrangement 
The wheelhouse will have enclosed bridge wings. 
Top two decks to be of Aluminium to reduce lightship weight 
Superstructure will be built of steel. Decks to be arranged with longitudinal 
stiffeners supported by transverse girders every 4th frame. 
Steel bulkheads shall be arranged around galley, provision rooms, stairways, 
cable/pipe trunk etc. in compliance with regulations. Internal bulkheads will be 
plane type with horizontal/ vertical stiffeners or corrugated type where suitable. 
Pillars within accommodation and public spaces will be arranged as required for 
strength and to reduce local vibration.  
Final arrangement will be decided acc. to layout of cabins and public areas. 
The outer walls of the superstructure are constructed with stiffeners inside. 
Corrugated walls will be only used for inner bulkheads. Local wing bulkheads 
will be arranged if necessary. 
Adequate local reinforcement will be provided in way of masts, deck machinery 
etc. 

251 DECK HEIGHTS 

The minimum deck heights (steel to steel) are to be as follows: 
01 Deck to 02 Deck 4500 mm 
02 Deck to 03 Deck 3,200 mm 
03 Deck to 04 Deck 3,000 mm 
04 Deck to 05 Deck 2700 mm 
05 Deck to 06 Deck 2700 mm 
06 Deck to 07 Deck 2700/3400mm 

Wheelhouse to be fitted with false floor for cable and equipment runs. 
Clear deck heights at walkways are not to be less than 2200mm anywhere in 
the vessel. 

253 BRIDGE 

The bridge is to be of all welded steel construction. 
Care is to be taken to ensure that vibration on bridge structure is minimised by 
adequate panel stiffening and transverse and longitudinal girders, beams and 
stiffening. 
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The Bridge is to have an accessible cable trunk arranged between the bridge 
and the mast. 
The cable trunk is to have suitable spare capacity for future simple retrofit of 
spare cables for additional equipment.  
The trunk is to have suitable access panels/hatches and be fitted with 
adaptable cable glands on the bridge top   
The trunk top cable gland entry is to be of the goose neck type, facing aft and 
downwards to prevent water ingress. 
An external walkway shall be arranged across the full width of the wheelhouse 
windows to facilitate fitting of storm covers, maintenance and cleaning.  Grids 
should be maintenance free GRP 

258 ELEVATORS/DUMB WAITER CASINGS 

Steel casings shall be arranged for passenger lifts between 02 deck and 07 
deck. 
Sizes and location are as indicated on the General Arrangement.  Strength as 
required by lift manufacturer and Class.  Structural Fire protection as required 
by Class and Flag. 
Base of all casings are to be fitted with a water level detector connected to the 
ICMAS and is to have a piped connection to the bilge main. 
See also SGp 56. 
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26 HULL OUTFITTING 
261 HULL AND HOUSE MARKINGS 

All markings are to be painted black or white to present a suitable contrast to 
the Buyers colour scheme. 
The following markings are to be made in doubler plate, unless noted 
otherwise, and located as shown on the General Arrangement drawing: 
 

Marking Location Size 

Ship's Name  Hull forward, port and stbd sides 800mm 

Ship's Name  Hull aft, port and stbd sides 500mm 

Port of Registry Hull aft, port and stbd sides 300mm 

Draught Marks Hull forward, aft and amidships 
port and starboard sides, transom 
centreline. 

100mm 
(see below) 

Load Line Mark Hull amidships, port and stbd 
sides 

Class Rules 

Freeboard Mark Hull amidships, port and stbd 
sides 

Class Rules 

Warning Signs 
for the Bow 
Thrusters 

Port and starboard on hull above 
waterline adjacent to each thruster 

850 diam 

Warning Signs 
for the Main 
Propellers and 
Stern Thruster 

Port and starboard on hull above 
waterline adjacent to thruster 

850 diam 

Warning Signs 
for the Bulbous 
Bow 

Port and starboard on hull above 
waterline forward of bow tunnel 
markings 

850mm 

IMO Number On deckhouse front or elsewhere 
according to rules 

300mm 

Call Sign Bridge top  300mm 

Funnel Marks Outboard sides of funnels port 
and starboard, or deckhouse 
sides at Buyers option.  
Lightweight print or adhesive. 

TBA 

Company Marks 
& logos 

Hull midships ‘Caledonian 
MacBrayne’ and vessels name in 
Gaelic port and starboard sides.  
Stitch weld marks. 

As per GA 
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Company Marks 
& logos 

Port and starboard on upper 
works ‘www.calmac.co.uk’.  Stitch 
weld marks, 

As per GA 

Company Marks 
& logos 

Port and starboard forward on 
upperworks, and bow crest on CL 
– shield design.  Lightweight print 
or adhesive. 

As per GA 

i) IMO Number 

The figures for the IMO number are also to be marked in the engine room in 
weld beading. 

ii) Tonnage 
The tonnage is to be marked in the engine room in weld beading. 

iii) Draught marks 

Draught marks in metric units are to be marked on the vessel forward port and 
starboard, amidships port and starboard, the stern port and starboard and on 
the transom centre. 
The figures are to have a projected height of 100mm, and a vertical spacing of 
200mm, with even figures only. 
The draught to the lower edge of the draught marks is to be measured vertically 
from the underside of the keel plate. 
The extent of the draught marks is to start approximately 500mm below the 
lightship waterline and extend to 1000mm above the summer loaded waterline. 
The procedure for location and fitting of draught marks is to be supervised and 
approved by the Buyer as well as the Classification Society and/or Flag 
representative. 

iv) Paint Line Marking 
 Paint marking of the waterline and elsewhere as required by the Buyers livery 

scheme are to be made with 100mm runs of bead welding at a spacing of 
2000mm. 

v) Markings of Tanks and Bottom Plugs 
The boundaries of all tanks adjacent to shell plating are to be marked externally 
with welding runs of 200mm at the tank corners with the tank number and 
content marked by welding of 100mm high figures/letters. 
In way of the machinery room, wing tank bulkheads are to be marked on the 
inside  
Adjacent to each bottom plug the tank number and content is to be marked by 
welding. 
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vi) Frame Marks 
Every web frame with its respective frame number is to be marked inside 
ballast tanks / ER in weld bead in 100mm high numerals. 

vii) In Water Survey Marks 

Bulbous bow, log and echo-sounder mark plus all markings required to comply 
with IWS notation, 

262 SEA CHEST, BOTTOM PLUGS AND BILGE WELLS 

i) Sea Chests 

Two sea inlets are to be arranged in the engine room area, one low suction and 
one high suction, connected to each other via a cross over main. . 
The sea chests will be connected by a sea bay channel or a crossover pipe.  
Inlets from sea chests will be equipped with strainers and automatic back-
flushing filters. 
The sea chests are to be arranged as an integral part of the double bottom and 
side tank structure, with local insert plates 2.0mm in excess of the thickness of 
the adjacent shell plating.  
Holes/slots for the drainage and ventilation are to be arranged in the shell 
plating in the lower and upper part in the sea chests.  
A sea inlet is to be provided for the emergency fire pump suction. 
All sea chests are to be provided with perforated plastic protection plates 
(gratings) with flow areas at least twice the area of the connected pipes. The 
plates are to be secured by hexagon headed stainless steel set screws reeved 
with 1.5mm dia stainless steel wire. 
The plates are to be secured by hexagon headed stainless steel set screws 
reeved with 1.5mm dia stainless steel wire. 
All sea chests are to be provided with, 75 mm nominal bore air pipes with 
instantaneous hose connection and shut-off valves for back flushing with 
compressed air. 
A marine growth prevention system or similar inboard cathodic protection 
system is to be fitted to low and high sea chests in the Engine Room for central 
sea water cooling.  Anode life is to be a minimum of 24 months at the 
calculated operating current. 
 

ii) Bottom Plugs 

One drain plug of minimum 316L grade stainless steel (including hull bossing) 
is to be arranged as low as possible in every tank on the side shell. 
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The plugs are to be fitted as close as possible to the lowest point in the tank 
and are to be screwed into stainless steel bosses welded to the shell plating 
and arranged so that the plug top is slightly recessed into the shell. 
All plugs are to be inserted from the outside. 
Drain plug heads fitted in fuel oil, lube oil and dirty oil tanks are to be of a 
different type to those fitted in water ballast and potable water tanks. 
Two (2) suitable wrenches are to be supplied for each type of drain plug. 

iii) Bilge Wells 

Bilge Wells are to be fitted to Class requirements: 
Bilge wells are to be recessed into the double bottom and are to have 
perforated grids of hot dip galvanized plating. 
Bilge wells are to have no stiffening or obstruction inside and have access for 
inspection and cleaning.  Wherever possible bilge wells are to be arranged to 
utilise floors, girders, longitudinals etc., as part of their construction and are to 
be kept clear of tank manholes, suctions etc. 
Area above bilge well to be clear of obstruction. 

263 AUXILIARY MACHINERY FOUNDATIONS 

Foundations for deck machinery, deck fittings, FRB davits and equipment are to 
be arranged in accordance with Class and machinery manufacturers’ 
requirements. 
They are to be of all welded design, are to consist of angle bars or built sections 
welded to the deck and incorporating brackets, supports and stiffening as 
necessary and are to be integrated in the hull structure where possible. 
Inaccessible, and external seats exposed to weather are to be totally enclosed 
and corrosion protected. 
Vertical flanges of seating are to be generously scalloped to provide adequate 
drainage. 
All seats are to be designed for ease of inspection and maintenance and all 
machinery is to have sufficient clearance to facilitate routine maintenance, 
cleaning and painting. 
Flat bar coamings are to be arranged around all foundations for hydraulic 
equipment, hydraulic pumps and oil pumps. 
Any areas which may trap water to have drain holes at deck level. 

264 FENDERS 

Fenders of trapezoidal section are to be provided around the Vessel for 
protection at 02 and 03 Deck as indicated on the General Arrangement.  
The fenders to have a longitudinal bulb flat stiffener as well as webs 
(unconnected to shell) at each frame. 
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Additional fairing plates should be added top and bottom to the fenders to 
ensure a smooth surface for LSA equipment in all portions of the fender located 
below LSA equipment. 

266 GUTTER BARS 

Deckhouse sides and other areas where condensation may form on bulkheads 
are to be fitted with 80 mm high internal gutter bars to form drain channels. 
Other internal compartments within the vessel where moisture can accumulate 
are to be fitted with similar gutter bars.  Special attention is to be given to 
providing sufficient notching area (drainage area) inside the gutter bars on 
frames, stiffeners, etc. 
The gutters are to be continuously welded on the outside (wet side) and 
intermittently welded on the inside (dry side).  Suitable internal drains from 
gutters are to be arranged to drain any condensate water to the internal 
scupper system. 

267 BULWARKS, RAILINGS AND CARGO RAILS 

i) Bulwarks 

Steel bulwarks to be arranged according to General Arrangement with heavy 
inserts in way of mooring equipment. 

ii) Railings 

See SGp 533. 
Railings on open decks are to be arranged according to the General 
Arrangement Drawing. 
The spacing between pipes is to be in accordance with the "International Load 
Line Convention". 
Storm/grab rails are to be fitted to exposed deckhouses. 

268 FUNNELS AND MASTS 

i) Funnel 
Two (2)  funnels are to be located aft on top of 06 Deck, as shown on the 
General Arrangement Drawing.  
The height and design of the funnel and arrangement of exhaust outlets is to be 
such that fumes are carried clear of decks. 
The scuppers from the funnel tops are to be led overboard. 
Ladders, steps, platforms etc., are to be arranged inside and outside the 
funnels as necessary for access to all areas. 
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ii) Main & Fore Masts 

The Vessel is to have a fore mast and main mast in positions shown on the 
General Arrangement. 
The fore mast to be self-supporting of steel or aluminium plate and tube 
construction.  
The mast to be complete with radar scanner platforms, yard arms and lamp 
trays to ensure compatibility with navigational equipment specified and required 
by regulation for this class of vessel. 
A watertight battery locker to be built into the base of the mast structure with aft 
facing weathertight door. 
The main mast to be stepped at the fwd end of the funnel and be self-
supporting of steel plate and tube construction. 
The main mast to carry light brackets, whistle, trays, aerial sheaves and yard 
arm etc. to suit the required equipment. 
Access ladder with safety harness rail facility to be built into both masts. 
All mast platforms are to be provided with scupper drains connected to an 
adequately sized cascade type drainage system 

iii) LNG Vent Mast 

The Vessel is to be fitted with an LNG Vent Mast as shown on the General 
Arrangement. 
The height and design of the mast and arrangement of vent outlets is to be 
such that LNG fumes are carried clear of decks and vents by the necessary 
distances in compliance with Class and IMO Gas regulation. 
The mast to be designed as a free standing self support structure. 
Appropriate ladder access to be arranged with safety harness rail. 
Appropriate means shall be arranged to ensure no possibility of water build-up 
both on the mast structure, and within the vent trunks & pipes. 
 

269 ACCESS HATCHES, MANHOLE COVERS 

Two (2) manholes are to be provided for each tank, cofferdam or void with 
capacity greater than 20 m3. One (1) manhole is to be provided for each tank, 
cofferdam or void with capacity less than 20 m3. 
Manholes are to be minimum 800x600 mm in size, except where specially 
agreed with Buyer and Class. 
Tank top manholes in machinery spaces are to be designed with a coaming not 
less than 100 mm high. 
Manhole covers are to be provided with handles. For horizontally mounted 
manholes handles are to be of folding type. 
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Rubber gaskets for tanks holding fuel or oil are to be oil resistant. 
Rubber gaskets for tanks holding potable water are to be oil resistant, 
Each cover is to be fitted with identification marks which are to be bead-welded 
to the covers. The following information is to be provided: tank and abbreviation 
of tanks fluid (for ex. WB, FO etc.). 
Access to manholes shall not be obstructed by pipelines or any machinery.  
The position and orientation of manholes is to be specially considered to 
provide the most ergonomic access into all tanks. 
Manholes are not to be arranged inside the accommodation, or behind 
bulkheads or linings. 
Manhole covers on tank tops outside machinery spaces are to be surface 
mounted with the tapping ring forming a low coaming. 
All manholes fitted in way of external areas are to have minimum grade  316L 
stainless steel bolts, nuts and washers. 
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27 PAINTING & MATERIAL PROTECTION 

The vessel hull coatings will be specified to support an extended survey cycle.  
The hull will be marked for underwater survey as per Class requirements 
Hull coatings are required to last at least 10 years. 

270 SURFACE PREPARATION, APPLICATION AND INSPECTION 

i) General 
The steel surface will be prepared for preservation according to EN ISO 12944-
4 and classified according to EN ISO 8501-1. 

ii) Pre-treatment 

Steel plates and profiles will be cleaned by shot blasting up to Sa 2.5 and 
primed with zinc silicate shop primer 15 - 20 μm nominal dry film thickness 
(NDFT) either in pre-treatment plant before delivery to the yard or in yard’s 
paint shop before installation on board. 
Pipes which will be painted will be either cleaned, phosphate and primed with a 
tie-coat, or cleaned by shot blasting up to Sa 2.5 and primed with a zinc silicate 
shop primer either in pre-fabrication by sub-supplier or in yard’s paint shop 
before installation on board. If pipes are painted this is done on outer surfaces 
only. 
Profiles, plates and pipes with passivated surfaces will receive no surface 
preparation. 
Surfaces to be used for galvanisation will be prepared as required by the 
galvanisation method. 
For preparation for coating by steel shipbuilding and equipment workshops 
(removal of weld spatter, slag, welding imperfections etc)  

iii) After block assembly 

Intact shop primer areas will be cleaned by sweep blasting, shop primer will not 
be removed. 
Welded seams, damaged shop primer areas, burnt off paint and local corrosion 
will be cleaned up to St 2 by sweep blasting in yard’s paint shop. Shop primer 
has to be completely removed as specified by coating manufacturer, or 
compatibility tests to be carried out. 
Welded seams on outside shell below deep load line will be cleaned up to PSa 
2 by blasting. 
Sharp edges on structure within ballast, heeling, fresh water, grey and 
blackwater tanks shall be ground to a rounded profile by three pass grinding or 
equal to give a 2mm radius. 
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iv) Block erection joints 

Welded seams and damages on outside shell below deep load line will be 
cleaned up to PSa 2 by blasting.  
All other welded seams and damages will be cleaned up to St 2 by tools. 

v) After block erection 
All other damages after erection on construction site inside and outside will be 
cleaned by tools up to St 2 

272 PAINT APPLICATION 
Application 
The application will be carried out according to EN ISO 12944-7, ISO 12944-5 
and paint manufacturer’s data sheets. 
The hull surfaces will be coated with airless spray according to Builder's 
practice wherever practicable. 
Subject to Buyers agreement, application will be done using rollers and brushes 
on small areas. 
Stripe coating will be done by brushes and roller according to a good painting 
practice and according to recommendations of the paint supplier. Stripe coating 
will be done on areas to achieve the specified film thickness, where specified 
dry film thickness is difficult to reach by spray coating.  
Typical areas are hand welded welding seams, edges of profiles and plates and 
cut outs. 
In general one stripe coat of contrasting colour will be applied between each 
spray coat if not mentioned otherwise.  Touch – up painting will be done by 
roller and/or brushes. 
The application intervals for paint will be according to paint manufacturer's 
specifications. 
Application conditions will be logged during application process. 
 

273 INSPECTION 

Inspection will be arranged according to EN ISO 12944-7 as a minimum. 
Inspection will be carried out by representatives of yard or authorised applicator 
and Buyer/supervisor as an initial, intermediate and a final inspection, or as 
necessary to ensure correct application. 
Initial inspection of the surface preparation will be carried out before start of 
coating. 
Final inspection will be performed after the final anti-corrosion coat has been  
applied and has dried; measurements of the dry film thickness (DFT) will be 
taken. 
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Procedure for measurement of dry film thickness (as given by relevant ISO): 
The number of measurements depends on the size of coated area. Minimum of 
12 measurements are to be taken per 100 m² of coated area. Points of 
measurement are to be randomly chosen; they shall be uniformly distributed on 
plates and profiles.  
Minimum dry film thickness, anywhere, must not fall below 80% of the nominal 
dry film thickness. Dry film thickness of between 80% and 100% of the nominal 
dry film thickness are acceptable for a maximum of 20% of the application area 
/ measurements. 
Maximum dry film thickness shall not exceed three times the nominal dry film 
thickness. 
Film thickness of coating has to be revised and re-inspected in this partial area.  
Up to 10% of all measurements per area are allowed to be rejected in total. 

277 PAINTING SCHEDULE 

i) Coating Systems 

The different coat systems represent a high quality standard sufficient for Ro-
Pax ships operating worldwide within normal trading pattern. 
Top coat colour shades according to Buyers request, to be in accordance with 
Buyers colour scheme. 
Film thickness is given in microns (μm, 1/1000 mm) as nominal dry film 
thickness (NDFT). 
No area will be left unpainted unless agreed with Buyer. 
Example schedule from International Paints is as follows; 
(equal schedule from other suppliers on the Makers List will be subject to 
Buyers approval) 
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Area Product Name Colour  Type DFT 
Topsides: Area 
to include 
bulwarks 

Intershield Newbuilding 
Intershield Newbuilding 
Interfine 979 

Bronze 
Aluminium 
Black / White 

1 F/C 
1 F/C 
1 F/C 

150 
150 
125 
425 

Topsides : 
external white 

Intershield Newbuilding 
Intershield Newbuilding 
Interfine 979 

Bronze 
Aluminium 
White 

1 F/C 
1 F/C 
1 F/C 

150 
150 
125 
425 

External Decks 
including car 
deck, bow and 
stern ramps. 
Coating of ramps 
will be extended 
up to 6 m ahead 
of and behind the 
ramp in breadth 
of the ramp 

Intershield 300 
Intershield 300 
Intershield 851 
Interthane 990 

Bronze 
Aluminium 
Green 
Green 

1 F/C 
1 F/C 
1 F/C 
1 F/C 

150 
150 
500 
50 
850 

External 
superstructure 

Intershield Newbuilding 
Intershield Newbuilding 
Interfine 979 

Bronze 
Aluminium 
White 

1 F/C 
1 F/C 
1 F/C 

150 
150 
125 
425 

Car deck - 
bulkheads & 
deckheads 

Intershield Newbuilding 
Intershield Newbuilding 
Interfine 979 

Bronze 
Aluminium 
White 

1 F/C 
1 F/C 
1 F/C 

150 
150 
125 
425 

Ballast 
Tanks/Trim 
Tanks(fore and 
aft) 

Intershield 300 
Intershield 300 
Intershield 300 
Intershield 300 

Bronze 
Aluminium 
Bronze 
Aluminium 

1 F/C 
15% SC 
1 F/C 
15% SC 

160 
 
160 
 
320 

Grey Water 
Tanks 

Intershield 300 
Intershield 300 

Bronze 
Aluminium 

1 F/C 
1 F/C 

150 
150 
300 
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Void Spaces & 
Cofferdams 

Intershield 300 
Intershield 300 

Bronze 
Aluminium 

1 F/C 
1 F/C 

125 
125 
250 

Chain Locker Intershield Newbuilding 
Intershield Newbuilding 
 

Bronze 
Aluminium 

1 F/C 
1 F/C 

100 
100 
200 

Accommodation, 
Storerooms 

Interprime Zinc 
Phosphate 
Interprime Zinc 
Phosphate 
Interlac 665 Alkyd Finish 
 

White 
 
White 
 
White 

1 F/C 
 
15%SC 
 
1 F/C 

90 
 
 
 
40 
 
130 

ER & 
Bowthruster 
Compartment 

Interprime Zinc 
Phosphate 
Interprime Zinc 
Phosphate 
Interlac 665 Alkyd Finish 
 

White 
 
White 
 
White 

1 F/C 
 
15%SC 
 
1 F/C 

90 
 
 
 
40 
 
135 

Machinery 
Spaces below 
Floorplates 

Intershield 300 
Intershield 300 

Bronze 
Aluminium 

1 F/C 
1 F/C 

125 
125 
250 

Galv. Al/Light 
Alloys (plus 
system 
applicable to 
each location) 

Interprime 529 
 
 
Intergard 269 

Yellow 
 
 
Red 

1 F/C 
 
 
1 F/C 

6 
6 
 
40 
40 

Internal Decks 
under Toilet 
Modules 

Intertuf Bituminous 
Intertuf Bituminous 
 

Black 
Black 

15% 
1 F/C 

 

Hot 
Unininsulated 
Surface 
<=540°C 

Intertherm 838 HT 
Intertherm 838 HT 

 1 F/C 
1 F/C 

15 
15 
30 
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Steelwork behind 
linings 

Intertuf Bituminous 
Intertuf Bituminous 
 

Black 
Black 

15% 
1 F/C 

 
100 
100 

Internal Decks 
iwo Toilet 
Modules 

Intertuf Bituminous 
 

Black 1 F/C 100 
100 

Internal Decks 
(Area to include 
accommodation 
decks stores & 
small machinery 
rooms) 

Interprime 198 Primer 
Interprime 198 Primer 
Interlac 665 Alkyd Finish 

Red 
Grey 
TBD 

1 F/C 
1 F/C 
1 F/C 

75 
75 
50 
 
200 

Internal  Fenders Intertuf Bituminous Black 1 F/C 75 
75 

Surfaces of 
Insulated Pipes 

Interlite 
Interlite 

White 
White 

1 F/C 
1 F/C 

25 
25 
50 

Funnel Intershield Newbuilding 
Intershield Newbuilding 
Interfine 979 

Bronze 
Aluminium 
Red / Black 

1 F/C 
1 F/C 
1 F/C 

150 
150 
125 
425 

Masts Intershield Newbuilding 
Intershield Newbuilding 
Interfine 979 

Bronze 
Aluminium 
Buff 

1 F/C 
1 F/C 
1 F/C 

150 
150 
125 
425 

Bulwarks Fwd & 
Aft 

Intershield Newbuilding 
Intershield Newbuilding 
Interfine 979 

Bronze 
Aluminium 
White 

1 F/C 
1 F/C 
1 F/C 

150 
150 
150 
125 
425 

Deck Machinery 
& External 
Fittings (including 
davits) 

Intershield Newbuilding 
Intergard 269 
Interthane Cover Coat 

Bronze 
Red 
Grey/Blue 
H360 

1 F/C 
1 F/C 
1 F/C 

200 
40 
50 
290 
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ii) Outside / Exterior surfaces 

Outside areas or exterior surfaces are surfaces which are directly exposed to 
weather conditions, such as weather decks, mooring decks, outside shell, 
outside superstructures and water traps for ventilation ducts. 

iii) Inside / Interior surfaces 

Inside areas or interior surfaces are surfaces which are not directly exposed to 
weather conditions, such as, but not limited to, cargo holds, stores, workshops, 
deckhouse, staircases, machinery rooms, ventilation ducts, etc. 

iv) Repair / Touching up 

In general repair / touching up will be done using the specified system of the 
area. Repair of galvanized surfaces and surfaces coated with zinc silicate will 
be done using 1 x zinc epoxy 50 μm. 
The film thickness of each layer will be according to paint manufacturer’s 
recommendation. 

v) Exterior Surfaces 

Underwater hull up to boot top 

• Surface preparation: PSa 2.5 to remove shop primer. Required profile is 
minimum 75µ (Rz) 

• 2 x STC vinylester with glass flakes (EcoSpeed or equal) 500 μm (each 
coat) 

• 1 x STC stripe coat on edges and rudder parts 300 μm 
Surface treated composite; final number of coats and film thickness acc. to 
paint supplier’s recommendations; designed for 120 month docking period. 

Walkable decks will have anti-skid system with heavy grit 
• Bow and stern ramps, car deck ramp panels 
• 1 x Sprayguard 2500 μm 

vi) Oil Tanks 

MGO 
• No coating, will be clean swept only (loose dirt will be removed) 

Hydraulic and diesel oil tanks and service tanks etc. 
• No coating, will be cleaned up to St 2 and oiled 

Lubricating oil tanks 
• No coating, will be cleaned up to St 3 and oiled 
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Sludge oil, dirty oil, leak oil tanks, sewage tank, HT/LT expansion tank 
• Surface preparation: Sa 2.5 
• 3 x epoxy 300 μm 

vii) Miscellaneous Items 

Anchor and chains 
• 1 x bituminous paint 30 μm 

Chains will be marked with red/white paint on each length. 
Machinery, hydraulic equipment, electrical cabinets will be supplied fully painted 
as per supplier’s standard. 

viii) Painted Markings 

• 2 x polyurethane 80 μm 

ix) Preservation performance – Anticorrosion 

“Coating performance” means that there will be no defective areas of the 
coating system during the agreed time. If not otherwise stated, the agreed time 
will be at least the guarantee period for the vessel. 
“Defective area” means an area or areas, where spontaneous corrosion has 
broken the paint film down to a degree exceeding “Ri 3” (as defined in ISO 
4628/3 – 1982(E)) on an area exceeding 3% from the total performance surface 
of any partial area per year. 
A “partial area” is an area of a single compartment / room / outside shell 
surface coated with the same coating system (e.g. a complete ballast water 
tank or walls and deckhead of a hold). 
In the performance area are included all coated areas of the vessel except 
areas, where deterioration of or damage to the coating system is caused by: 

• pollution, bacterial attack 
• mechanical damage, friction or other mechanical action 
• neglect radiation 
• improper cleaning / handling / maintenance / use 
• fire, explosion 
• exposure to acids / alkalis / solvents or other chemicals 
• steel repair, welding, heating, fairing or other work has been executed 

after delivery of the vessel not by Builder 
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x) Preservation Performance – Underwater Coating 

Refer also to SGp 140. 
The underwater coating system was selected to guarantee the “coating 
performance” for the agreed time between Builder and Buyer. 
“Coating performance” means that there will be no defective areas of the 
coating system during the agreed time. 
The underwater coating performance will be guaranteed for a minimum of 120 
months under condition that the vessel is scrubbed a minimum of one time per 
year using a procedure approved by coating supplier. 
Defective area shall mean an area or areas of the underwater hull showing 
coating defects during a period of 120 months 
In the performance area those areas are not included, where deterioration of or 
damage to the coating system is caused by: 

• pollution 
• mechanical damage, friction or other mechanical action 
• neglect radiation 
• improper cleaning / handling / maintenance / use 
• fire, explosion 
• exposure to acids / alkalis / solvents or other chemicals 
• steel repair, welding, heating, fairing or other work has been executed 

after delivery 
• of the vessel not by Builder 
• damage which is a consequence of aforementioned excluded causes 

 
279 IMPRESSED CURRENT CATHODIC PROTECTION SYSTEM 

An Impressed Current Cathodic Protection System will be installed. The 
capacity of the ICCP-System is based on the wetted surface of the hull and 
required protection of 35 mA/m². 
The ICCP-System consists of: 

• four anodes with anode shield 

• two reference cells 

• one automatically controlled rectifier 
Additionally in thruster tubes, sea chests, rudders and fin stabilisers aluminium 
anodes will be arranged for 30 months docking period. 
A separate ICCP system shall be included for the protection of the machinery 
sea water systems. 



CALMAC Ferries Ltd  Page 123 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

GROUP 3 CARGO EQUIPMENT 



CALMAC Ferries Ltd  Page 124 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

30 CARGO HATCHES & CARGO ACCESS EQUIPMENT 

300 GENERAL 

Access and emergency escape hatches are to be arranged generally as 
indicated on the GA plan and as required by the appropriate regulations. 
Access and escape hatches are to be in accordance with Flag requirements 
and are to meet ISPS requirements. (International Ship and Port Facilities 
Security Code) 
All access and emergency escape hatches will be manufactured according to 
DIN 83404 respectively 83414 or Builder's standard, however all packing 
channels are to be double sided continuously welded. 
Hatches will be made of steel with steel hinges and hinge pins of seawater 
resistant stainless steel material. Height of coaming will be according to the 
load line regulation.  All hinges, dogs, wheels and linkages are to be provided 
with greasing arrangements. 
Emergency hatches will be fitted with counter weights or steel spring tension.  
Maximum allowable opening force for hatch cover to be 25 kg. 
Hatches are to be fitted with pins or similar for locking hatch in the open 
position. 
Refer also to SGp 140. 

301 WEATHER DECK HATCHES, COVERS AND EQUIPMENT 

Store and service hatches will be arranged according to General Arrangement 
plan.  In particular: 

• Two (2) Engine room hatches size (LxW): 1500 x 1500mm. Construction: 
flush type, hydraulically operated, watertight, indication on bridge 

• One (1) Bow thruster Hatch, size to fit bow thruster motor. Construction: 
bolted, flush with vehicle deck, watertight 

Soft burnout areas will be provided in main engine area, generator engine area 
and propulsion area, size and location still to be determined.  These are to be 
clear of pipe runs and cable routes.  Size shall permit removal of a complete 
engine. 
Other hatches as required by Class. 
Sockets (with flushed covers when not in use) to be arranged around open 
flush hatch areas for fitting portable stanchions and wires to be supplied and 
stowed in a suitable location in accordance with crew safety requirements.  
The access opening is to be stiffened by heavy girders and deep beams around 
the perimeter of the opening and the deck plate is also to be adequately 
stiffened and designed to maintain deck loading and strength whilst providing 
an easy access for removing large machinery items. 
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All hatches to be compliant with the requirements of the ISPS Code and to 
be lockable. 
The emergency escape hatches and doors to be operable from both sides with 
central locking device and to be in accordance with the rules and requirements. 
All hatch coaming heights, closing and securing arrangements are to be to 
Classification Requirements. 
Escape hatches to be fitted where required by the regulations and to be 800 
mm x 800 mm clear opening.. The hatches to have 600 mm coamings and to 
be fitted with a hinged counter-balanced or spring loaded weather-tight cover 
with central hand wheel operation, operable from both sides.  Open/close 
indication to be marked in weld bead. 
In accordance with the international regulation requirements, escape doors, 
hatches or port lights to be arranged as necessary from all accommodation 
spaces. 

306 BOW DOORS 

One (1) hydraulically operated clam shell door will be arranged acc. to General 
Arrangement Plan. 
The bow door (so called "clam shell doors") provides access to the 02 Deck in 
the fore end divided into two parts with an intermediate joint on the Ship's 
centre line.  
Each part is attached to the hull by means of hinge arms which ensure parallel 
operation when opening or closing. Two ice breaking/push out cylinders provide 
the initial movement when opening. 
The door is to be dimensioned to provide the required access for the bow ramp.  
The steel structure of the door is to be of open web construction. 
The operation time should be about 2 minutes excluding battening and locking 
at an ambient temperature of +15°C.  Operation time should not be significantly 
increased in winter temperatures of -10°C. 
The bow door is equipped with individual securing devices.  Each securing 
device is arranged to be self locking type (in the event of hydraulic loss, the 
device shall remain locked) in accordance with Classification requirements.  
The door sections are guided into their final positions by specially shaped 
guides located at the split joint. 
Tightening between door and hull is achieved by means of rubber packing in 
the door pressing against a stainless steel compression flat bar mounted in the 
hull. 
All locking, interlocking, control and indication is to be in accordance with 
Classification requirements. 
Emergency operation is to be included by means of portable hand pump for 
releasing the securing devices/lockings. 
The bow door forms a weather tight or watertight (if required by damage 
stability regulations) closure when it is closed and secured. 
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The closed compartment between the bow ramp and the clam shell door is to 
be well illuminated and have good access to all areas where maintenance 
activities will be required.  Two electric fan heaters shall be provided within this 
space. 
Bushes are to be automatic HP lubricated, low friction material, manual 
greasing where access is difficult.  This requirement shall be applied to all 
cargo ramps and doors. All grease nipples are to be non-ferrous. 

i) Bow Ramp & Side Bow Ramp 

The 02 Deck bow ramp/door consists of three, or more main sections and an 
additional folding end section.  
Tapered end flaps are provided for smooth transition ashore. 
Approximate dimensions 13metres long by 4.8metres wide. 
Sufficient width for loading and discharging 1  car lane. 
When deployed, the bow ramp provides access from the 02 Deck to the shore.   
When closed, Section 1 forms a weather tight door at the collision bulkhead. 
Emergency operation is to be included by means of a portable hand pump for 
releasing securing devices/lockings. 
Tightening of the ramp/door is achieved by means of rubber packing mounted 
on the hull pressing against stainless steel compression flat bar mounted on the 
ramp/door.  The rubber packing channels are to be fully double sided 
continuous welded at each side of the channel. 
Means shall be provided to rig preventer wires for use in dry dock and in 
service. The wires shall be stowed onboard.  Alternatively, the bow ramp may 
be supported on the Bulbous Bow. 

307 STERN DOORS 

One (1) Stern Ramp to be fitted, as indicated on the general arrangement plan. 
The vehicle deck will be designed considering loads illustrated in Appendix 1.  
02 Deck shall also be capable of supporting a uniform load of 2 tonnes/m2 
minimum  
The CL stern ramp/door is built in one section, hinged at the lower end of the 
stern at the 02 Deck and provided with hinged finger flaps at the outer edge for 
smooth transition ashore. 
Approximate dimensions 7.8metres long by 9.5metres wide.   
Being sufficient width for 1 simultaneous car lane. 
When deployed, the stern ramp provides access from the 02 Deck to the shore.  
When closed, the ramp forms a weather tight door at the stern to the lower 
vehicle hold. 
Emergency operation is to be included by means of a portable hand pump for 
releasing securing devices/lockings. 
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The operation time should be about 1 minute excluding battening and locking at 
an ambient temperature of +15°C.  Operation time should not be significantly 
increased in winter temperatures of 0°C. 
Means shall be provided to rig preventer wires for use in dry dock and in 
service. The wires shall be stowed onboard. 
All packing channels sides for rubber seals are to be both sides continuous 
welded. 

308 HOISTABLE CAR DECKS 

Two hoistable car decks are to be arranged on the either side of the vessel.  
Each deck is to be suitable for 22 cars.   
Each deck is to be divided into sections to allow flexibility of use. 
The furthermost aft and forward section will tilt down to 05 deck to form access 
and egress ramps.  To allow only part of the deck to be used, a middle section 
will be arranged to tilt in both directions to act as both an on and off ramp for 
either the forward and aft parts of the deck. 
Each deck to have an approximate overall length of 55metres, and 5.25metres 
width 
The car deck is to have a SWL corresponding to the car capacities and include 
passengers as the deck should be “man” riding. 
The car deck is arranged to be raised and lowered with cargo between the 02 
Deck and a position above this deck such that there is clear headroom of not 
less than 2800mm below and 2400mm above in the deployed position.  Clear 
headroom shall be not less than 5100mm below the stowed deck. 
Deployment is to be achieved by means of a hydraulically operated internal 
mounted pulling cylinder in conjunction with wires and pulleys.  The car deck to 
have hydraulically operated articulated wheel chocks which form safety barriers 
when ramps are raised to the intermediate level. 
The car deck to be arranged with hydraulically operated securing devices which 
are to be arranged in the side casing to provide stability in the deployed and 
stowed positions.  The equipment necessary for this to be, as far as practical, 
flush to the side casing when the car deck is fully stowed with recesses for 
flexible hoses guides, cleats, etc. arranged. 
Operating time to raise and lower ramp from the stowed to intermediate position 
and from the intermediate to vehicle deck, to be approximately 30 seconds in 
each case 
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309 HYDRAULIC SYSTEM FOR DOORS AND HATCHES 

i) Power Packs 

Two power packs are to service the following facilities: 

• Bow doors 

• Bow ramp/door 

• Stern ramps/doors 

• Hoistable car decks 
Each power pack shall consist of 2x100% pump/motor sets, a hydraulic fluid 
tank and all necessary control and monitoring valves for the operation of the 
equipment.  
The pump sets are designed for ½ hour continuous full load with one pump 
running, the other being on stand-by. Operating profile with short crossings 
shall be considered in the design and oil coolers provided accordingly. 
One power pack supplying aft ramps and one hoistable deck, and one 
supplying fwd ramps, doors and one hoistable deck, with the ability to cross 
connect in the event of power pack failure. 
The hydraulic power packs to be designed such that the tank, pumps and 
electric motors are easily accessible for repair and maintenance.  Similarly, 
control valves, solenoids, etc. and other equipment that requires regular 
servicing or adjustment is arranged for all round accessibility. 
The pump units to be flexibly mounted on a common base plate together with 
the hydraulic oil tank.   
The units to be fitted with pressure relief valves, return line filter (full flow 10 
micron double paper cartridge type, each cartridge capable of the full flow) 
filler/breather, oil level indicator, pressure gauge, drain plug, flexible hose 
connections.  Indicators to be provided to show when pressure drop limit is 
reached on return filters.  Tank low level and oil temperature alarms to be 
provided.  HPU shall be fitted with an oil cooler circulated from the central FW 
cooling system. 
Hydraulic system to have a design pressure of 250 bar maximum, with system 
test pressure set at 375 bar.  The normal operating maximum pressure at the 
operating cylinders to be designed for 200 bar maximum. Accumulators to be 
fitted in system to avoid shocks from pressure spikes. 
System shutdown to be activated (i.e. in case of burst pressure pipe) on a drop 
of 5% above minimum normal system pressure. 
Electric motors to be arranged for "soft start". 
Connections with isolation cocks and snap on fittings shall be provided on the 
power pack oil tank for the connection of a portable electrically powered 
centrifuge. 
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Builder shall provide two portable centrifuges, approved by Buyer, together with 
hoses and fittings suitable for the cleaning of hydraulic power packs. RCD 
electrical sockets shall be installed adjacent to each hydraulic power pack. 

ii) Control Equipment 

The bow clam shell doors shall be controlled from the main console on the 
bridge. The bridge panel shall include as a minimum, final to be agreed with 
Buyer: 

• Pump start/stop 
• Emergency stop 
• Emergency operation on/off switch 
• Bow doors operating lever 
• Bow doors cleat/secure indication 
• Ramps open/closed indication 
• Dimmer 
• Reset 
• Buzzer 
• Open/Closed, Door/Locks Mimic Panel VDU 
• Low oil pressure shutdown 

Ramps, other doors and hoistable car decks shall be locally controlled to give a 
clear view of the operation.  Hoistable car deck operation shall be fully 
interlocked with all passenger and crew access doors.  
All local controls to be in waterproof housings Exi rated with local controls at 
each end of each tilting hoistable deck 
Controls for the ramps and side doors shall be arranged locally via a PLC 
system within the vessel at 02 Deck level and incorporate an interlock with the 
bridge master control switch.  Controls shall incorporate audible and visual 
indication during lowering and raising operation.  
All control panels should be in waterproof Ex housings. The control panel 
should include: 

• Ramp operating 
• Float on/off button 
• Ramp cleating on/off 
• Close/cleated indication 
• Pump start/stop 
• Emergency stop 
• Emergency operation on/off switch 
• Auto/manual control switch 
• LED locks bolts indication 
• Lamp test  
• Open/Closed, Door/Locks Mimic Panel VDU 
• Low oil pressure shutdown 

Local and bridge indication is also provided in the open and closed mode 
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Main control console is also to be fitted with a VDU/PC control panel for 
detailed fault finding and diagnostic function. 

iii) Hydraulic Cylinders 

To be of marine quality generally equipped as follows: 

• End eyes fitted with special bronze bearings 
• Piston rods St 52.3n with 80 microns chrome plating 
Cylinders to be arranged with suitable test points, shut off valves to facilitate 
ease of maintenance and change out of cylinder with the minimum of fluid loss. 
It shall be ensured that there is sufficient stroke on the main cylinders with at 
least 50mm margin. 

iv) Hydraulic Piping 

All piping is to be 316L stainless steel.  Keelaring fittings shall be used 
throughout. 
The number of couplings to be kept to a minimum by the use of shaped piping. 
No valves are to be fitted on exposed decks unless agreed with Buyers.  Any 
valves in exposed deck locations are to have bodies of corrosion resistant 
material and "Densotape" wrapped and fitted in watertight compartments. 
Where emergency control valves, remote controlled shuttle valves etc. require 
to be located on deck, these are to be enclosed in a weatherproof cabinet.  
Control valves to be solenoid operated and fitted with system identification tags.  
Solenoid valves to have illuminated indicators. 
The whole system to be flushed and pressure tested on completion with 
certificates supplied. Builder is to submit a flushing procedure for Buyer 
approval. An oil particle analysis counter is to be fitted on the oil return line to 
each tank before the filters. Alarm from this unit is to be sent to ICMAS system.  
The system pumps shall not be used for flushing duties. 
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31 CARGO EQUIPMENT 

310 GENERAL 

315 DECK CARGO SECURING FITTINGS 

Flush lashing points (MSL = 2 x 10 tonnes) of elephant's foot type with spacing 
2.4m and co-incident with deck longitudinals on 02 Deck.  Quantity and location 
to comply with Flag and EU rules for the number of lanes on each deck. 
Plastic blanking pieces to be provided for each socket. 
Lashing point numbers and position to meet class and port state regulations. 
10 motorcycle “D” ring lashing points to be fitted on the 02 Deck as agreed with 
Buyer. 

316 PROTECTION PLATES, COVERS, HATCH TENT AND TARPAULINS 

Heavy duty PVC covers are to be fitted for searchlights and compass. 
All covers are to be equipped with brass eyelets and lashings. 
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32 SPECIAL EQUIPMENT FOR CARGO HANDLING 

321 CARGO LIFTS AND WORKING PLATFORMS 

Working platforms shall be fitted in way of winches, equipment, etc. and are to 
be of open non-slip Heavy Duty GRP gratings and be high enough to allow the 
crew clear vision of the areas being worked. 
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37 VENTILATION SYSTEMS FOR CARGO SPACES AND TANKS 

372 CARGO VENT SYSTEM 

The 02 Deck Vehicle Cargo Spaces, including Mezzanine deck will be 
mechanically ventilated (longitudinal airflow). 
Two (4) axial exhaust fans (ex-proofed) will be positioned in fan houses in 
forecastle area.   
Fans to be 2 speed, and 50% of fans are to be reversible.  
The hinged weather tight covers will be operated hydraulically. 
Air changes:   Harbour mode   20 times per hour 

Sea mode (no Livestock) 10 times per hour 
Livestock carried  20 times per hour 

Means shall be provided to minimise noise from the ventilation system radiating 
outside the vessel. 
Intake louvers are to be fitted with moisture/drip stop equipment to prevent 
water carry over to vehicle decks. 

i) Harbour mode 

When loading / unloading 20 air changes per hour will be delivered 
When berthing with bow, the fans in midship and the forward fans are running. 
Outdoor air is supplied through the open bow ramp and open stern. The intake 
louvers shall be provided with hydraulic/pneumatic operated fire dampers. 
When berthing with stern (bow ramp closed), the forward fans are running. 
When the vessel is idle in harbour the ventilation shall be reduced to a 
minimum and vehicle decks shall be maintained at a temperature above 5oC 
with doors closed by means of electric fan space heaters 

ii) Sea mode 

During sea mode 10 air changes per hour will be delivered by the forward fans.  
When livestock are carried, this shall increase to 20 air changes per hour. 
Sound reduction measurement will be arranged to reach defined limits, where 
necessary. For this purpose round silencers or baffles will be applied. 
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GROUP 4 SHIP EQUIPMENT 
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40 MANOEUVRING MACHINERY AND EQUIPMENT 

400 GENERAL 

The vessel is to be fitted with two (2) main C.P. Propellers aft, and three (3) 
tunnel thrusters fitted in the bow  
The performance and selection of the propellers will be subject to clarification 
and confirmation by CFD Analysis 
They are to be jointly controlled in the aft bridge console and from the bridge 
wings. 
A single supplier shall be selected for the supply of the entire propulsion train 
from Engine to Rudder and including all associated machinery and equipment. 
Refer also to SGp 140. 

401 RUDDER AND RUDDER STOCKS 

Two off (2) Wartsila Energopac or equivalent, efficiency bulb, Hinged Flap type 
rudders are to be supplied and installed in the vessel. 
The area of the rudders are to be as determined by the manufacturers 
recommendations and they are to be in excess of the minimum Class 
requirements and manoeuvring simulation trials. 
The rudder blades are to be fabricated from certified steel with internal 
horizontal and vertical webs for optimum strength.  
Stainless steel drain plugs set into stainless steel bosses are to be fitted to the 
top (1) for filling and bottom (1) for drainage of each blade. 
Rudders are to be tested for tightness and protected internally against corrosion 
by filling with bituminous solution and then drained. 
Necessary lifting points are to be provided for each rudder. 

402 RUDDER AND STOCK CARRIER AND BEARING 

i) Rudder Stock 

The rudder stock will be of fine grain forged steel and if necessary higher 
tensile steel with stainless steel liner for the upper seal and neck bearing. 
The bottom end of the stock threaded for a hydraulic nut, stock end with thread 
centre hole and eyebolt for lifting. 
It will be connected to the blade and steering gear by a hydraulically fitted cone 

ii) Rudder Trunk 

The rudder trunk will be of weld-able steel with connection girders welded to the 
seawater tight aft body structure.  
The seawater lubricated lower bearing bush will be made of synthetic material 
(i.e. Thordon or similar).  
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The upper bearing is a grease lubricated taper roller bearing or a friction 
bearing made of synthetic material. An automatic grease lubricator shall be 
supplied for each rudder stock. 
In case a rotary vane steering gear is installed the bearing could be an 
integrated part of the steering gear. 
The top of trunk will be closed by a sealing system 

403 STEERING GEAR, EMERGENCY STEERING 

Details of below specification to be adjusted according to final manufacturer. 
Two (2) electro-hydraulic rotary vane type steering gears are to be installed in 
steering gear room.   
Separate and simultaneous rudder control to be provided. 
The steering gears can be electrically synchronised at follow-up and autopilot 
steering modes. 
Steering gears to be mounted on steel chocks and fastened with bolts. 
Turning angle max. 43°, mechanical stop 45°. 

Hydraulic System 

Each steering gear to comprise of two (2) identical, independent and separate 
main power units.  The units to operate in parallel. 
Sampling cocks to be arranged into the system. 
Each twin pump unit consists basically of: 

• two electrically driven hydraulic oil pumps 

• two hydraulic oil tanks (one for each pump) with low level alarm switch 

• hydraulic oil cooler (if required by steering gear manufacturer) 

• necessary valves 

• storage tank with capacity of one pump system 
The power unit to be capable of moving one rudder from 35° hardover to 30° 
hardover on the other side in 28 seconds with one pump in operation when the 
ship is sailing ahead at the maximum service speed. 

Power Supply and Control 

Two separate feeder cables to be arranged; one directly from main switchboard 
and one through the emergency switchboard. 
Power circuits and control systems and the associated components, cables and 
pipes shall be as far as practicable separate throughout their length in 
accordance with Flag and Classification Society requirements. 
Steering gear pumps to be remotely started and stopped from the bridge with 
running lamps and alarms. 
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Alarm panels in wheelhouse and in ECR. 
Control of Steering Gears 

• near the follow-up wheel the independent non-follow up back up 
tillers, automatic override of the other controls 

• from wheelhouse centre panel with follow-up tillers, synchro and 
separate modes 

• from wing stands with follow-up tillers, independent and synchronous 
steering 

Connection to autopilot control is to be provided. 
Command transfer between steering places to be arranged (CANbus system) 

Rudder Angle Indicators 

One (1) rudder angle indicator system to be provided and is to be fully visible 
from the emergency control position in the steering flats. 
Each steering gear to include repeaters: 

• one in wheelhouse overhead console 

• one in wheelhouse of 3-way ceiling type with light and dimmer 

• one on bridge wheel stand with light and dimmer 

• one on each bridge wing stand with light and dimmer 

• mechanical indicators at the top of the actuators (to be visible from 
local operation position) 

• one in ECR console 

404 SIDE THRUSTERS 

There are to be three (3) bow lateral tunnel manoeuvring thrusters , driven by a 
constant speed electrical motor with start/stop and control remotely from the 
Bridge forward console and bridge wings Port and Starboard. 
The transverse tunnel pipes shall be integrated with the vessels bottom 
construction. Fully welded grids, with a hinged section to allow diver access, 
shall be provided at both ends of each tunnel and a stainless steel liner shall be 
fitted to each tunnel in way of the blade tips.  Grids are to be arranged in right 
angle against streamlines and profiled to hull section shape to induce minimum 
resistance. 
Consideration should be given to installation of “super-silent’ thrusters with a 
view to complying with the specified noise and vibration requirements.  If the 
Builder chooses not install “super-silent” thrusters they should demonstrate to 
the satisfaction of the Buyer that noise and vibration requirements will be met. 
Bow thruster tunnels to be located aft of the collision bulkhead and on the area 
of water lines with less inclination towards the centre line of the vessel. 
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Location of tunnels to follow general design criteria for air suctioning (not too 
close to minimum waterline) and circulation flow below keel (not too close to 
baseline) 
The tunnels shall be provided with appropriate bevelling/scallop and grids.  
Grids are to be arranged in right angle against streamlines and profiled to hull 
section shape to induce minimum resistance. 
An anti-suction tunnel is to be placed aft between the bow thruster tunnels, 
diameter to suit manufacturer’s recommendation. 
Position of balance tunnel to be optimised for minimum hull resistance. 

i) Bow Tunnel Thrusters 

The vessel is to be equipped with three (3) off tunnel bow thrusters and controls  
Each thruster shall have the following characteristics:-. 

Rated Power:   600 kW 
Propeller type:   Variable Pitch 
Input speed:   0 - 1200rpm  
Propeller diameter: 1850mm (approx.) 
Propeller material (hub, blades):  Ni-Al bronze 
Operation:  Manoeuvring only (S2-30 min) 

Thruster to be able to restart and run for 30 
min. during unberthing following a 20 minute 
port stop. 

ii) Controls 

Three console mounted control panels are to be fitted on the bridge, one panel 
on each bridge wing and one panel at the centre console. 
Controls in the bridge wings and on centre control desk to include: 
Indication, alarm and emergency stop panel to be arranged individually for each 
thrusters.   
Following controls are provided from each control console: 

• pitch setting 

• pitch indicator 

• running light 

• A-meter 

• emergency stop 
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iii) Servo System 

Individual hydraulic servo systems and oil expansion/header tanks with all 
associated pipe work, valves and fittings are to be installed for each thruster. 
Depending on the height of the tank relative to the water line, the tanks may 
have to be of the pressurised type using compressed air to provide the head 
pressure on the system.  

iv) Pre Charge Cabinet 

In cases where large VSDs are fitted, the VSD Makers recommendations are to 
be applied in cases where pre-mag charge cabinet for inverters and transformer 
are required to limit the inrush current to the drive system.  
In such cases electrically operated switches are to be provided by the electrical 
installation supplier in the main switchboard in accordance with VSD Makers 
requirements.  

v) Drive Motors 

Water Cooled Drive motors shall be provided with soft start equipment. Squirrel 
cage, induction type, 3-phase motor.  Anti condensation heater with automatic 
disconnection. 
Starting from ECR and wheelhouse, emergency stop from three consoles in the 
wheelhouse and in the thrusters room.  Motor will automatically be load 
reduced in case of overload 

405 STABILISERS & ANTI-HEELING TANKS 

i) Fin Stabilisers 

One (1) pair of foldable fin type stabilisers is installed to reduce the roll of the 
ship in moderate to heavy weather. 
Operation of the fins' extension or retraction is to be by means of remote control 
from the wheelhouse.  
Local control is to be included at the stabilisers.  
Stabilisers and bow thrusters to be interlocked so that the thrusters cannot be 
started with fins extended.  Automatic retraction with low speed at approx. 5 
knots. 
For each stabiliser unit a hydraulic power pack with motor starter and lub oil 
header tank to be arranged in the stabiliser compartment. 
Electric Pump for the emergency recovery of fins during an abandon ship 
situation shall be provided, powered from the emergency switchboard. 
Reduction of the ship rolling is designed to be about 85% in relation to the 
ship's natural rolling period at the wave slope of 3.0° and stability characteristics 
of the vessel at normal operating condition and speed. 
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Spare hydraulic oil is to be stored in a dedicated loose or built-in tank at each 
stabilizer compartment. Tank capacity shall equal 100% the equipment filling 
capacity.  A hand pump discharge to the system header tank to be provided 
together with a filling connection arranged at a suitable position on the vehicle 
deck for direct filling from road tanker. 

ii) Anti-Heeling Tanks 

Tanks for heel and trim correction shall be arranged, as indicated on the 
General Arrangement plan. 
Appropriately sized dedicated heeling and trimming pumps shall be installed for 
rapid internal transfer between heeling and trimming tanks.  
These are in addition to the Ballast Pumps.  See also SGp 801. 
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41 NAVIGATION AND SEARCH EQUIPMENT 

410 GENERAL 

All navigation equipment shall comply with IMO recommendations. 
Three control positions are to be arranged centre and bridge wings, for control 
of main propulsion, steering and tunnel thrusters. 
An integrated bridge design philosophy is to be adopted, with sensor 
information, alarm information and primary controls brought together in a 
central wheelhouse area.  
The system is the functional integration of the operation and data exchange for 
collision avoidance, navigation, and manual as well as automatic heading, 
course and track control.  Sperry Marine VisionMaster FT or equal Integrated 
Bridge System shall be installed. 
The bridge arrangement design is to be developed closely with the Buyers and 
in line with LRS requirements and regulations for integrated bridge concepts. 
Bridge arrangement consists of: 

• main navigation consoles with overhead consoles 

• steering stand 

• wing desks, port and starboard 

• a chart table with storage facilities 

• conning position chart table 

• conning display 

• safety workstation console 

• a GMDSS radio console integrated into the wheelhouse and 
separated with blackout curtains where necessary 

• chronometer 

• inclinometer 

• draught indications with four sensors (location of sensors to be agreed 
with the Buyer).  See SGp 791 iii). 

The navigation workstation is to be arranged to enable efficient operation under 
normal operating conditions. The workstation area is to be sufficient to allow at 
least two operators to use the equipment simultaneously. TFT screens are to 
be used for all visual data display.  
A clear view through the windows in front of conning positions & navigation 
workstations is to be provided at all times regardless of weather conditions.  
It is to be possible to observe all objects necessary for navigation in any 
direction from inside the wheelhouse.  
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One AIS unit is to be mounted on the bridge centre console and is to be visible 
from the navigating position. It is to be integrated into the integrated bridge 
system. 
Wipers complying with ISO 17899 are to be fitted to all windows. 
All Wheelhouse windows shall be heated. 

411 RADARS 

Sperry Marine VisionMaster FT or equal manufacture 

i) S-Band Radar 

One (1) Sperry Marine VisionMaster FT or equal consisting of: 
One (1) 12’ Radar Scanner, 30 kW, with gearbox heating 
One (1) 23” TFT Monitor 

• Integrated performance monitor 

• Integrated electronic inter-switch (for “multi installation“) 

• Integrated geographic planning and display functions 

• Integrated ships interface (for gyro, log and position sensor) 

• Display Electronics/ARPA/Ethernet 

• Trackpilot Control with joystick 

• Integrated “advanced radar” package with output for conning display 

• Integrated “chart radar” package for ECDIS-backup 

ii) X-Band Radar 

One (1) Sperry Marine VisionMaster FT or equal consisting of: 
One (1) 9’ - Radar Scanner, 25 kW, with gearbox heating 
One (1) 23” TFT Monitor 

• Integrated performance monitor 

• Integrated electronic inters witch (for “multi installation“) 

• Integrated geographic planning and display functions 

• Integrated ships interface (for gyro, log and position sensor) 

• Display Electronics/ARPA/Ethernet 

• Trackpilot Control with joystick 

• Integrated “advanced radar” package with output for conning display 

• Integrated “chart radar” package for ECDIS-backup 
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iii) Slave RADAR/ECDIS for Bridge wings 
Two (2) MULTIPILOT PLATINUM or equal (one on PS, one on SB) 
consisting of: 
One (1) 26” TFT Monitor 

• Integrated electronic inters witch (for “multi installation“) 

• Integrated geographic planning and display functions 

• Integrated ships interface (for gyro, log and position sensor) 

• Display Electronics/ARPA/Ethernet 

• Trackpilot Control with joystick 

• Integrated “advanced radar” package with output for conning display  
  Integrated “chart radar” package for ECDIS-backup 

413 GYRO PLANT, AUTOPILOT AND COMPASS  

i) Gyrocompass 

One complete fibre optic gyrocompass system with back up Satellite compass 
and associated equipment to be installed. The system shall include the 
following functions: 
One (1) Dual Gyrocompass System set consisting of: 
One (1) Fibre Optic Gyro compass with automatic static north up correction 
One (1) Satellite compass 
One (1) Switch-over Unit 
The two compasses will be connected with the switch over unit to the heading 
reference and compass monitor. 
One (1) Compass monitor and heading reference unit Fibre 1 / Satellite 2 / 
Magnetic with liquid crystal display with change over switch for all connected 
heading repeaters/receivers. 
Two (2) Bearing repeater Compass with selectable lubber line (0°/90°) incl. 
One (1) prismatic azimuth device 
Three (3) Analogue heading repeater 192 x 192 mm 
One (1) Helmsman stand 
One (1) Steering Gear room PS 
One (1) Steering Gear room SB 
One (1) Digital heading repeater with indication of ROT tendency 
Four (4) Digital heading repeaters 96 x 96 mm 
One (1) on PS bridge wing 
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One (1) on SB bridge wing 
Two (2) at Emergency Steering Positions 

ii) Magnetic Compass 

One (1) Compass Binnacle made of seawater resistant alloy, comprising: 
Standard reflector binnacle with reflector tube, mirror head, with B, C, D heeling 
and Flinder´s correction. 
One (1) Azimuth device PV24 in transport box 
One (1) spare compass according to Class Requirements 
One (1) Analogue heading repeater 192 x 192 mm 
Shall be connected to gyro switch unit and capable of driving all gyro repeaters 
and users. 
Repeaters to main navigation desk and Helmsman stand. 

iii) Autopilot 

One fully adaptive touch screen autopilot system with the following function/ 
performances shall be installed: 
One (1) Sperry Marine Navipilot 4000 or equal 
Autopilot and Track steering processor with heading, course and track control,  

• Fully automatic adjustment to speed, weather conditions and sea conditions 

• Economy and Precision sail mode, user selectable 

• Radius controlled course changes 
Two (2) ship set feedback units and lever linkages 
The system shall be equipped with override tiller for use to steer manually from 
tiller and for overriding all other steering modes in case of emergency. 

iv) Rate of Turn Indicator System 

Four (4) Rate-of-Turn indicators, scale ± 60 degrees/min., front size 144 x 144 
One (1) Centre console 
One (1) Helmsman stand 
One (1) on PS bridge wing 
One (1) on SB bridge wing 

v) Fugro Marinestar Manoeuvring System 

One (1) Fugro Marinestar Manoeuvring System shall be installed.  To be fully 
integrated into the ECDIS system, with Three (3) readout panels; on the centre, 
port and starboard bridge consoles. 
Data displayed shall include: 
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Information displayed includes: 

• Heading 

• Overall Ground Speed (Speed made good) 

• Ground Speed Ahead/ Astern 

• Speed Athwartships at the Bow 

• Speed Athwartships at the Stern 

• Distance Run (x2) 

• Dynamic Trim 

vi)  Helm control and indication 

For manual steering the following controls are provided: 
One set electric main steering, for console mounting, with hand wheel for 
follow-up steering consisting of: 
One (1) Steering mode selector switch 
One (1) FU Handwheel 
In Helmsman console 
Four (4) FU Steering tiller in Wing consoles 
One (1) Override NFU steering control tiller incl. override unit 
Two (2) set feedback units and lever linkages 

vii) Rudder angle indication 

Two (2) Panoramic type rudder angle indicator, One (1) per rudder, for ceiling 
mounting in wheelhouse 
Two (2) Set Console rudder angle indicator, 144 x 144 mm or 96 x 96 mm, 
consisting of: 
One (1) off flat type indicator in port wing console 
One (1) off flat type indicator in starboard wing console 
One (1) off flat type indicator in ECR 
One (1) off flat type indicator in steering gear room 

viii) One (1) Navigation data recorder/printer for: 

- Course (gyro or magnetic full 360°) 
- Rudder angle 
- Heading mode (gyro/magnetic) 
- Steering mode 
- Rudder limit 
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- Rate-of-turn 
- Off-course-alarm 
Two (2) set feedback units and lever linkages 

414 ECHO SOUNDER AND SPEED LOG 

One 50/200 kHz navigation echo sounder with 0 -1000 m measuring range 
including the following equipment: 
One (1) 2-Channel Echo graph consisting of: 
One (1) Echo Sounder with 10.4 “colour display 
One (1) Digital depth display in centre console 
Two (2) Digital depth displays for wings 
Two (2) Transducer (50/200 kHz) 
 

i) Speed Log.  
One (1) Speed log system SATLOG consisting of: 
One (1) Main Control unit in centre console 
One (1) slave display in planning console 
Two (2) speed slave displays for wings 
One (1) speed slave display for ECR 
One (1) DGPS Antenna 
One (1) Flat sensor in bow section (EM-Log) 
The ships speed will be also transmitted to the ships automation system 
Facilities are to be provided to change the transducer from within the vessel 
(gate valve is to be provided). 

415 ANEMOMETERS, AIS 

i) Wind Measuring System 

One (1) Electronic wind-measuring device for wind direction and speed 
consisting of: 
One (1) Ultrasonic wind transmitter with integrated heating and serial data 
transfer.  The unit shall be connected to the gyro compass to provide true as 
well as relative wind direction readings. 
One (1) Wind indicator, LED for bridge centre console 
One (1) Wind indicator, LED for bridge wing PS 
One (1) Wind indicator, LED for bridge wing SB 
One (1) Wind indicator, LED for planning console 



CALMAC Ferries Ltd  Page 147 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

ii) Automatic Identification System (AIS) 

1 off approved UAIS system fully compliant to IEC 61993-2, with QWERTY 
keyboard integrating with IBS system to be interfaced to ships navigation 
sensors as required by the regulations. 
Comprising: 
- One (1) x display unit with QWERTY keyboard 
- One (1) x interface unit (interfaced with VDR, ECDIS and Radars) 
- 1 x set of antennas 

417 LOOSE EQUIPMENT  

The following equipment (to be confirmed) is to be delivered according to 
regulations in force: 

One (1) off Aneroid barometer 
One (1) off Micrometer drum sextant 
Two (2) off Binoculars 7 x 50 with case and binocular box 
One (1) off Chronometer 
One (1) off Radio clock 
One (1) off Parallel ruler, (1 metre Captain Fields pattern)  
Two (2) off Thermometers, mounted externally in non corrosive 

brackets in such a way that they can be viewed from within 
the wheelhouse 

Two (2) off Torches with spare battery and bulb 

i) Ship's Time System 

• Ship's master clock in bridge console 

• Slave clocks, wall type (non watertight) in mess rooms, master’s cabin, chief 
engineer’s cabin, galley, ship’s office , mates cabin 

• Slave clock in bridge and ECR console 

418 RADAR, SIGNAL OBSERVATION AND ANTENNA MASTS 

One mast is to be arranged forward above 06 Deck generally as indicated on 
the General Arrangement. 
The mast structure is to have the necessary cross-trees, brackets, etc. to 
accommodate lanterns, radio antennas and signal equipment.  Stays are to be 
arranged where necessary. 
The position of each aerial is to be approved by the equipment supplier. 
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Ladders are to be of sloping type wherever possible.  If vertical ladders are 
used they are to have safety hoops and a vertical safety harness pipe rail for 
attaching harness clips. 

419 ECDIS, NAVTEX, AIS,SSAS, VDR 

One (1) Sperry Marine VisionMaster FT ECDIS or equal complete dual ECDIS 
system with full back-up ECDIS workstation shall be provided.  
System shall have a Radar Overlay function. Comprising: 
Chart data bases: ENC S57/S63; Admiralty AVCS, ARCS; C-Map CM 93-3 
Chart maintenance based on real-time update and dynamic licensing 
Advanced route and schedule planning 
Type approved as MKD for AIS 3410 
Overlay ARPA & AIS targets 
Separate ECDIS layer for user (Mariners Notes) and favourite user settings 
Designed for console mounting in centre bridge, consisting of: 
Two (2) Workstations with high resolution wide screen Monitor (26”) and 
Control panel (Keyboard and Trackball) incl. Installed ECDISPILOT Software 
for operating with C-Map 93-3 professional 

i) Conning Display 

One (1) Conning display (operated from VisionMaster), 
consisting of: 
One (1) 22” TFT console colour monitor 
The conning display shall be located in the bridge centre console and shall be 
interfaced to both ECDIS processor units. 
Information from the following systems shall be displayed on the conning 
display: 

• Gyro compass 

• AIS 

• DGPS 1 

• DGPS 2 

• Speed log 

• Echo sounder 

• Wind speed and direction 

• Port Propeller RPM 

• Port Propeller Pitch 

• Stbd Propeller RPM 
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• Stbd Propeller Pitch 

• Port Rudder steering angle 

• Stbd Rudder steering angle 

• Bow Thruster No. 1 pitch 

• Bow Thruster No. 2 pitch 

• Bow Thruster No. 1 running 

• Bow Thruster No. 2 running 

• Bow Thruster No. 3 pitch 

• Bow Thruster No. 3 running 

• Stabiliser fins extended/retracted 
Allow for switching between at least 6 different screens on the conning display, 
with information to be agreed with Buyer. 
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42 COMMUNICATION EQUIPMENT 

420 GENERAL 

All Radio communications equipment shall comply with SOLAS 74/78 and latest 
amendments and Local Legislation / regulations Radio and communication 
equipment according to international rules and requirements, GMDSS rules for 
area A2. 

421 GMDSS EQUIPMENT 

Radio station as required by Authorities for sailing area A2, without the radio 
officer, according to the latest IMO requirements and fulfilling the GMDSS 
requirements to be installed.  The system consists of: 

• Two (2) VHF with DSC receiver 

• Two (2) VHF with extra handsets on wings for navigation (supplied by 
separate sources) 

• One Navtex receiver 

• Portable VHFs, totally 8.  Spare batteries and chargers as regulations 

• Three (3) GMDSS VHF handsets with rechargeable batteries and 
lithium standby batteries. 

• Two (2) EPIRBs, of which One (1) shall be float free with anti ice 
heater for the release mechanism. The other fixed in a quick release 
capsule located in the wheelhouse. 

• Two SART transponders 

• One MF/HF Trans/receiver 1.6-27.5 MHz with DSC  

• GMDSS alarm unit in conning position 

• Airband radio, VHF, Jotron, console mounted at GMDSS station. 

• One (1) set radio batteries low maintenance type with charger with 
sufficient capacity for the Radio room 

• One (1) set antennas and power supply units 

• One (1) set tools, sector clock, ITU publications and spare parts 
Each fast rescue craft is to be fitted with a fixed submersible, VHF radio, ICOM 
IC-M506 with integrated DSC and AIS or equivalent.  To be connected to an 
external 25 watt hailer 
VHF radio to link into helmets c/w mic. 
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423 NAVIGATIONAL SATELLITE SYSTEMS 

The ship shall be equipped with:  

i) Differential GPS Navigator 
- Two (2) DGPS antennas 
- Two (2) DGPS displays/operator units 
- DGPS selector switch 
- NMEA splitter 
- One DGPS to be supplied from radio batteries 
- DGPS data to be distributed to about 16 systems 

ii) Voyage Data Recorder VDR 

One (1) VDR system according to IMO performance standard A.861 (20) and 
IEC 61996 standard shall be provided. 
The VDR is to be a comprehensive installation and shall be equipped with 
“white box” removable hard disk or other media to allow storage of at least one 
month of recorded data. 
The VDR should be supplied with replay PC software to allow the Buyers to 
review the data ashore. 

424 VHF & UHF TELEPHONES AND SHIPS INTERNAL COMMS 

i) Sound Powered Telephone System 

One network will be installed for machinery and staff services. 
Intercommunication between any set will be possible.  
The system will be of amplifier assisted type. Eight (8) sets for the Bridge, ECR, 
machinery spaces, deck and safety services 
Telephones in machinery spaces and noisy areas will have rotating flashing 
lights and headsets/microphone with 10m cable. 

ii) UHF Radio Telephone system 450MHz 

Sixteen (16) portable Ex type UHF radio telephones (complete with leather 
pouch/strap carriers and individual battery charger/reconditioner), 12 channels 
for each telephone. 
One antenna network with three repeater base stations, equipped with simplex 
and duplex channels, and a combiner and six (6) antennas to ensure good 
communications in all locations throughout all areas of the vessel. 
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iii)  Talk Back System 

One talk-back system, which can be integrated into the PABX. 
The talk back system with a minimum of 30 extensions will be installed. The 
system will have the possibility to call from the talk-back main stations to any of 
the talk-back telephones in the ship. 
Main stations in: 

• Wheelhouse 
• Bridge wings 
• Engine control room 

 
Substations in: 

• MES stations port 
• MES stations stbd 
• Workshop 
• Fwd mooring station port 
• Fwd mooring station stbd 
• Aft mooring station port 
• Aft mooring station stbd 
• Bow Ramp 
• Side Bow Ramp 
• Stern Ramps 
• 08 Deck in way of lifeboats port 
• 08 Deck in way of lifeboats stbd 
• Emergency generator room 
• Steering Gear room port 
• Steering Gear room stbd 
• Bow thruster compartment 
• Passenger access door port 
• Passenger access door stbd 
• Pilot door port 
• Pilot door stbd 
• Shop & Retail Outlets 
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425 IT AND DIGITAL SERVICES 

An Internal Data System will be installed. 
A dedicated equipment/comms room is to be provided to house all active IT 
equipment in a single location.  This shall be located in a secure, dedicated air 
conditioned/dehumified IT Services Room preferably located on the vessels upper 
decks and in close proximity to the navigation bridge.   
Within the compartment will be up to five full size, 19” x 42U,rack cabinets . and a 
central facility uninterruptable power supply (UPS) with sufficient capacity for the 
anticipated load based upon these specifications plus 20% to allow for system 
growth.  
The cabinets shall be fully documented and will be part of a resilient network and 
power services system.  They will be equipped with full cable management and all 
cables and connections are to be fully labelled and documented. 
The specification, make and model of the shipyard supplied equipment is to be 
agreed and will form part of the contract specification.   
The computers and peripheral devices will be connected on board through a Local 
Area Network (LAN Cat 7 backward compatible UTP) and outwardly to the world 
via a Wide Area Network (WAN).   
The WAN will be defined later in accordance with the latest requirements of the 
charterer but broadly shall include radio and GSM link.   
The vessel shall have a complete Wireless Local Area Network (LAN), with 
wireless access points in all discrete spaces throughout the ship and a minimum 
of 2 per cabin. 
Approx. 1000 pcs RJ45 computer outlets will be installed, number to be confirmed 
by the Buyer)  Those outlets installed in the engine rooms, other machinery 
spaces, open decks i.e. antenna connections etc. and car decks are to be rated IP 
66. 
Outlets to include, but not limited to the Bridge, engine room, offices, all cabins, all 
car decks, all communal areas mentioned in the specification including ships 
office, Retail office, Shop, Servery etc. 
The LAN is to be designed with:- 

• A high level of resilience and is to be without any single point of failure. 

• Where multiple switches are provided in a single cabinet then a resilient 
stack of configuration is to be adopted. 

• Where there are multiple LAN cabinets then thery are to be interconnected 
with resilient network connections. 

• The LAN will have sufficient capacity to meet the maximum demand of all 
the installed IP systems plus 20% growth allowance. 

• Quality of Service (QOS) shall be applied to the network where applicable. 

• IP addressing and VLAN provision shall be agreed with the Calmac IS 
Department. 
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• WiFi is to be included in the data networking solution.  This will support 
corporate and public access and will be via a managed service to be 
nominated by the Charterer. 

• ii)  Cable Distribution 
A Category 7 cabling (backward compatible UTP system) will be provided and 
will carry all voice, video and data. A flood wiring approach shall be adopted to 
the distribution of socket outlets throughout the ship to ensure sufficient 
flexibility is built into the system to cater for future changes and upgrades.  
 
A minimum of a dual outlet per location shall be provided though there will be a 
requirement for quad outlets in some of the busier stations, cabins and other 
locations. The number and location of the socket outlets will be decided upon 
on the completion of the contract General Arrangement drawing. 
All components used in the construction of the cabling system shall be rated for 
a Category 7 cabling system and every socket is to be tested to confirm 
performance compliance with Category 7 systems. 
On e 42U 19” cabinet is to be reserved to house the Charterers server 
hardware (server hardware (server, tape drive, KVM) and WAN equipment. 
 

• ii) Servers, PCs, Printers and peripheral Hardware 

The Owner will provide a rack mounted server , tape back-up, and KVM to be 
installed in a shipyard  provided 19” 42U cabinet. 
The Owner has a standard equipment list for the provision of server, PC, 
laptop, general and specialist printers and UPS. 
Desktop (micro tower enclosures) PCs and laptops will be provided to the crew 
according to the General Arrangement, crew list, cabin configuration, ship’s 
offices etc. and will be agreed before contract signing .  
Each PC will be supplied with a monitor, keyboard, mouse and dedicated UPS 
for the desktop PCs alone. Printers will generally be provided to a group of 
users except or installed within offices.  
The shipyard will be responsible for providing and installing the necessary 
arrangements to secure the PCs, monitors, scanners and printers against 
movement in a seaway.  
They will also be responsible for the cable management at the workstation 
including desktop cut-outs etc. where necessary. 
All cabin and office desks and other furniture necessary to house IS system 
components are to be provided with machined and inserted desktop cut-outs to 
enable the tidy passage and accommodation of all cables. 
The shipyard will also be required to securely fasten the ships IS outfit, 
computers, monitors and printers etc. to prevent movement at sea. 
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NAPA PC 
The Owner will provide a dedicated PC built to the specified requirement of 
NAPA for use with the vessels NAPA ship loading and stability computer. 
However the provision and installation of the NAPA software and the operating 
system specifically for the vessel will be the responsibility of the Builder  
This computer will be Class approved for this purpose and the shipyard will be 
responsible for securing it and its printer against movement in accordance with 
Class requirements.  
The shipyard are to provide a dedicated, high definition, monitor for the NAPA 
computer and this should be installed into the safety consol on the navigation 
bridge together with similar computer monitors.  
One spare monitor is to be provided as spare for the NAPA andall other safety 
systems 
The Internal and external  Data Systems will include the following Buyers 
supply items: 

• Server Computer 

• Server Monitor 

• Server Keyboard 

• WAN antenna 

• 4G antenna 

• 4G modem 

• WAN router 
Buyer will supply computers, printers, cash registers. 
Builder will mount Buyers supply antennas (2) (14) to fore mast and navigation 
bridge top hand rail stanchions and run Buyers supply cables to the 19” rack, 
Nav room. 
The public spaces will be covered throughout with wireless connection for high 
speed internet access.  

Automatic Telephone System 

A Voice over Internet Protocol (VoIP) telephone system equipped with the latest 
release of software will be installed. 
The system will be will be interfaced with the ship computer system and into the 
Calmac Cisco telephone network additionally it will support direct dial incoming 
lines. 
The location and quantity of the handset type will be decided upon subject to 
the contract General Arrangement.  
The type of handset will have to be compatible with the existing Cisco 
telephone system... 
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System shall also include 5 extension lines for analogue telephones on PSTN.  
It shall include a ships alongside comms connection, terminating at a shore 
supply station. 
Data Powered IP Telephone Sets will vary depending on the function of the 
person utilising the set.  Features and service will be tailored to the user. 
All cabins will have telephones. 

System Features 

The unified Communications System shall be fully enabled with a standard 
range Cisco call manager functionality (or equal). 

i) Recorded announcements 

Recorded announcements will be given to passenger and public spaces.  
These will be used to back-up a video safety presentation that will be shown on 
television sets throughout the passenger spaces. 

ii) Catering intercom system 

An intercom system with eight (8) communication units will be provided. "Hands 
free" intercom from galley to crew pantry, in way of food hoist. 

iii) Public Address and  System 

IP based digitally compatible public address system.will be provided  
The public address system will be installed to transmit orders, alarms and 
programme from radio receiver, CD, MP3 or MP4 player, throughout the 
loudspeaker network in one programme channel. 
Announcements made from the forward bridge console and safety desk are to 
be saved to the Voyage Data Recorder (VDR). 
Possibility for separate local programme sources in passenger public spaces.  
Broadcast of these programmes from electronic room or from information desk. 
The system consists of: 

• Duplicated main amplifiers; 1 spare amplifier will be delivered.  The 
amplifiers shall be located within A60 compartments in separate main 
vertical fire zones. 

• Announcement unit in wheelhouse, information desk and bridge safety 
console (and broadcast programme).  Each unit shall be equipped with the 
following announcement selectors to generate alarm tones for :  
 General alarm, crew 
 General alarm, all areas 
 Man overboard 
 Abandon ship 
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• Separate alarm generators shall be provided for each PA amplifier 
rack. 

• One radio receiver in amplifier rack AM/FM 
Six (6) announcement groups: 

• Internal passenger areas 

• Vehicle deck 

• Crew cabins and corridors 

• Crew working areas and machinery spaces 

• Open decks 

• One CD/MP3/MP4 player suitable for connection to the PA system for 
playing mandatory safety announcements from wheelhouse and 
information desk as back-up to digital announcer.  Digital announcers 
are to be located on the bridge and in the information office to 
broadcast various safety and operational announcements. 

• One CD/MP3/MP4 player for music 
Loudspeaker network with screened cables according to IEC331 where 
required in Rules. 
Ceiling loudspeakers will be secured to avoid theft or dismounting by 
passengers. All speakers are to be fitted with individual short circuit protection. 
All ceiling speakers will be fitted with fire domes if required by class. All crew 
bathrooms to will be fitted with speakers. 
Announcements from vehicle deck forward and aft and MCR console will be 
provided via telephone system 
The PA system will be capable of pre-recorded public announcements. 
Safety announcements generated via digital announcement units or CD player 
will automatically mute any radio/music channel being played.  
Also muting of TVs in public spaces, passenger and crew cabins as well as 
games and other sound producing apparatus will be arranged. In the case of 
crew cabins and recreation areas, muting only will be provided for alarms or 
broadcasts on crew lines.  
Broadcasts and safety announcements on passenger lines will not mute crew 
TV/radio channels. 
To improve redundancy in the event of partial system failure, both control racks 
will be fitted with a Matrix control unit capable of self-monitoring for system 
faults and both Matrix controllers will be capable of communicating with its 
partner in the other control rack according to maker's practice. 
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Alarm tones electronically stored on EPROM or equivalent will be provided as 
follows: 

• General alarm crew areas 

• General alarm all areas 

• Abandon ship 

• Fire alarm (manually selected and automatically on second stage alert 
from fire detection) 

• Man overboard 

• Safety broadcast 1 

• Safety broadcast 2 

• Provision for up to 8 routine information announcements generated by 
a digital announcer controlled from the Bridge and Retail Ops office. 

Muting signals will be provided to other audio/TV/information systems when the 
PA is used for safety and alarm broadcasts. 

iv) CCTV Systems 

A fully IP based system is to be provided.  
The system is to have the capability to be remotely viewed from the Charterers 
office via clients installed on laptops/PCs.  
The traffic from this system should, in the main, be isolated from the day to day, 
data LAN and will use the Cat 7 cabling system.  
There will be some form of compatible IP interconnection to the main data LAN 
for remote PC client access.  
 The system must be protected by UPS.  
Interior and dry space cameras will be IP23, those for machinery spaces should 
be IP 44 whilst car decks, and external are to be IP 65. 
Surveillance IP based CCTV Monitoring Systems by a central matrix will be 
installed as follows: 

• 30 x Colour cameras fixed for Machinery Spaces 

• 50 x Colour cameras fixed for accommodation, including inside lifts, 
and gangway access points 

• 40 x Colour stainless steel cameras with pan/tilt and zoom facility for 
car deck, hoistable car decks, bow door, side door and stern ramps, 
bunker stations & mooring stations 

• 2 x Aft facing cameras 

• 2 x 21” monitors in the engine room console 

• 2 x 21” monitors in the bridge safety console 
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• 2 x camera control panels (one on wheelhouse, one in engine control 
room console 

• 2 x sequencers (4 picture) 

• 2 x multiplexers 

• 2 x recorders (hard disc) One for passenger areas other 
crew/machinery areas 

• 1 x Matrix 

• 1 x 19” rack 
CCTV Monitoring systems will have the ability to record all cameras. 
Data will be kept centrally on a storage area network for more than 14 days 
LAN Cat7, backward compatible UTP cabling to be provided for all outlets and 
associated equipment 
A dedicated LAN switch to be provided in the comms rack for connecting all 
CCTV related equipment. 
All cameras should be viewable by any authorised devise on the network, 
including hand held tablet devices. 

426 ENTERTAINMENT SYSTEM 

As a separate system, information screens of flat screen with local sound will 
be provided to display company and safety information, and advertising. 
The system will also be capable of displaying the ship position, signal taken 
from the ECDIS.  
The system will be digital and will be controlled from the Retail Ops office.   
It should be able to send broadcast messages to all terminals and be able to 
select individual or groups of terminals for speaker and or screen broadcast. 
The Builder will supply the flat screens, monitors, PCs and all audio amplifiers 
with loudspeakers belonging to the system. 
The following will be provided by the Builder: 

• Ten (10) 40” LCD TV sets throughout passenger spaces. 

• Ten (10) 21” Ceiling Mounted LCD TV sets located above reclining 
seats in the 05 Deck Forward & Aft Lounges.(TBC with Owner) 

• Cat. 7 UTP (backward compatible) cabling 

• 2 core screened audio cable 

• Local terminations outlets at each monitor location 

• 230V AC supplies at each outlet 

• System audio to be muted by PAOne 50” whiteboard monitor capable 
of screening technical drawings in PDF and ACAD formats transmitted 
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from a PC or laptop to be installed in the Technical office but is not to 
be connected to the TV network. 

i) Radio and Television Aerial System 

A central TV and radio antenna system for distribution of antenna signals to the 
crew and officer’s cabins, messes, wheelhouse, ECR, workshops, offices and 
public spaces will be provided. 
The antenna system consists of: 

• One satellite TV Antenna for use in Northern Europe 

• RF multi-switch 

• Antenna control unit 

• Appropriate number of satellite decoder/receivers 

• Appropriate number of S Channel modulators 

• Video Matrix 

• One omni directional TV/FM antenna 

• Antenna amplifier 

• 19” rack 

• Local rack mounted TV monitor vessel route information, interfaced to GPS 
and TV system 

• DVD player in Retail Ops office 

• Local TV monitor in Retail Ops office 

• Interface to gyro and GPS 

• Audio mute from Public Address system TV-sets 

• 21 “ LCD TV sets with DVD for crew and junior officer cabins 

• 32” LCD TV sets with DVD for all senior officer cabins 

• (16) 40” LCD TV sets for the passenger public areas 

• One (1) each 40” LCD TV set for Officer’s and crew rec space 
EPOS System 
The Owner will provide all necessary EPOS hardware and software.  
Each Retail EPOS terminal requires and Ethernet network connection with 
handheld devices connected to the wireless network.  
All EPOS terminals are to be provided with a dedicated, Owners supply UPS 
and will use the cat 7 cable distribution system.  
The EPOS terminals will come with integrated chip and pin terminals. 
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Specialised Hardware and Software. 
A large screen 60” high definition television is to be installed within the technical 
office for the purpose of displaying computer readable files of ships drawings 
and instruction manuals.   
The computer is to be connected to both computer terminals within the ship’s 
technical office.  
The Owner will be responsible for the supply of the software required to read 
and display the drawings on the TV screen. 
Other software will be installed according to the requirements of the company 
but may include such systems as Nowcasting Pro and CBT Training. 

Testing and Handover 

The Owner requires that all systems shall be tested under stress conditions 
prior to their handover and acceptance of all installations.  
The approach and protocol of testing will be agreed on a ship by ship basis but 
the general approach to testing will be that the testing be undertaken by the 
shipyard or it’s subcontractors and witnessed by the Owners’ nominated IS 
representative. 
Copies of all documentation from the testing procedure will be passed to the 
owners for review prior to acceptance into service.  
The shipyard are to ensure that the Owners nominated system maintenance 
provider and key ship’s staff are fully briefed, advised and trained in all aspects 
of the installed systems. 
This is to permit them to provide a comprehensive and on-going maintenance 
and repair service to the Owner. 
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427 LIGHT AND SIGNAL EQUIPMENT 

i) General 

All navigation and signal lights shall be of IMO approved type for this type of 
Vessel, shall be waterproof (IP56) and of solid construction (cast 
brass/copper/bronze/seawater resistant aluminium). 
Certificates shall be supplied for each individual navigation and signal light. 
Sufficient numbers of spare bulbs shall be provided, according to regulations. 
The position of all navigation and signal lights is to meet the COLREG 1972 
requirements. 

ii) Navigation and Anchor Lights 

One (1) set of navigation lights shall be fitted and connected to the control 
panels as follows: 

• Two (2) masthead lights (white) located in one (1) fore mast  and One 
(1) aft signal mast with screen boards 

• One (1) Stbd. light (green) located in separate post/screen board at 
bridge deck, stbd. 

• One (1) port side light (red) located in separate post /screen board at 
bridge deck, port side. 

• One (1) stern light (white) located on separate post aft. 
The following signal lights shall be fitted and connected to the control panel as 
follows: 

• Two (2) anchor lights (white) located at bow and stern. 

• Four (4) NUC lights (red) located in the radar mast 
The lights are to have dioptric lenses and are to be Flag approved. 

The lights are to be controlled from a panel fitted in the forward wheelhouse 
console.  Audible warning of lamp(s) or circuit(s) failure is to be provided at the 
control panel; extinction of the position indicator light(s) is to provide the means 
of identifying the faulty lamp(s) or circuit(s). 
Duplicate supplies are to be provided for the control panel, one being taken 
directly from the battery distribution panel, the other from a normal supply 
distribution box convenient to the panel.  A change-over switch for the supplies 
is to be housed in the panel. 
Wiring to the lights is to be by separate two-cored cables. 
The side lights are to be mounted so as to be easily accessible to facilitate 
lamp replacement. 
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iii) Signal Lights 

Searchlights 

Searchlights will be installed in compliance with rules, fully watertight enclosed 
and protected. Housing will be of sea water resistant light alloy cast. Reflectors 
will be anodised aluminium or glass. Lamps will be of XENON type. 
Two (2) electrical remote controlled (pan, tilt, focus) navigation searchlights 
(XENON type, 230VAC, 2000W) will be installed on wheelhouse top. 
The PS searchlight will be remote controlled from the PS wing console and 
from the centre bridge console.  
The SB searchlight will be remote controlled from the SB wing console and 
from the centre bridge console. 
 
Morse Signal Light 
One Morse light having - as required - a number of lamps fitted with operating 
keys on each side of the navigation bridge and in each bridge wing will be 
provided.  
The Morse signal light will also be used as whistle signal light. 
 
Daylight Signalling Light 
A portable Aldis lamp 60W operated on 24VDC with flexible cord will be 
supplied. Sockets will be on each side of the wheelhouse. In addition, a battery 
charger and a battery in a suitable box will be delivered. 

iv) Whistle 

One (1) electrically operated whistle (Typhon) according to SOLAS regulations 
is to be installed on the bridge top.  
 An automatic light and sound signalling device with selector switch (fog signal) 
is to be installed in wheelhouse console forward. 
One pneumatic whistle to be installed according to SOLAS regulations is to be 
installed on the bridge top.  
The air pipes are to be Ermeto stainless steel or similar and arranged to be 
easily accessible, with a constant slope to avoid water pockets, and least 
possible exposure to frost.  
The pipes are to be insulated where necessary. 
The whistle shall have a built-in heating element. 
One automatic fog bell and gong system 
The whistle, bell and gong can be controlled either manually from three push 
buttons on the bridge and in the wings or automatically from a fog signalling 
device in the bridge console. 
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One sound reception system will be installed with microphone sensor unit on 
top of the wheelhouse and operating unit with direction display in the bridge 
console.  
This system shall be muted when the whistle is sounded. 

v) Bell 

One ship’s bell of brass sized according to Regulations (min. 300m) and with 
the ships name and building year engraved is to be provided. 
To be located on forecastle deck 

429 PROTECTIVE COVERS 

Heavy duty PVC covers are to be fitted for searchlights, compass and other 
equipment which will have occasional use. 
All covers are to fit neatly and have hooks, lacings, thimbles, eyelets, lashings 
etc., for a complete working installation. 
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43 ANCHORING, MOORING AND DECK EQUIPMENT 

430 GENERAL 

The builder is to carry out calculations to demonstrate that the OCIMF criteria 
have been met for design loads on all mooring fittings according to the Mooring 
Equipment Guidelines 3rd Edition 2008, including their attachment to the deck 
and supporting structure under. These calculations are to be Class approved 
and included in the Operations Manual. 
The welding of all mooring fittings to supporting structure is to have a load 
capacity 20% in excess of design loads on fitting.  
Full penetration welds are to be applied wherever practicable. 
Deck machinery to be mounted on steel foundations welded to the deck. 
Two deep self-stowing chain lockers are to be provided. 
Fabricated mild steel hawse pipe are to be positioned to permit easy run of 
cable.  The hawse pipe to be fitted with solid half round mouldings at the top 
and bottom and is to have additional strength/size for anchor stowage.  Anchors 
are to be stowed in recessed anchor pockets. 
Steel sliding covers are to be fitted at top of hawse pipe. 
Washing jets to be arranged for hawse pipes with shut-off valve in foc’sle store. 
Mooring equipment shall be of electric motor drive type and suitable for use 
with polypropylene ropes. 

431 ANCHORS WITH CHAIN AND EQUIPMENT 

i) Anchors 

The vessel is to be provided with two (2) TBC kg* High Holding Power type 
anchors which are to be supplied in accordance with classification equipment 
numeral requirements. 
All anchors are to be drop tested in accordance with Class Rules and witnessed 
by Class.  
One spare anchor is to be provided for each vessel and shall be stored ashore. 
* Size to be confirmed by the Builder in accordance with Class requirements. 

ii) Chains 

TBC metres* length and TBCmm* diameter Grade 3 stud link chain is to be 
delivered in lengths and dimension as required by class, complete with end 
shackles, joining shackles, adaptor pieces, swivel links etc. 
* Size to be confirmed by the Builder in accordance with Class requirements. 
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The chain cable will be divided into lengths of TBC metres and connected with 
“Kenter” shackles. 
Chain connection to the anchor will be done by a swivel. 
For the first length of chain cable an additional Kenter shackle will be provided 
so that the chain can be disconnected between chain stopper and gypsy wheel. 

432 ANCHOR WINDLASS 

The ISO 4568 Shipbuilding standard for Seagoing Vessels relating to 
windlasses and anchor capstans is to be applied 
Two (2) off variable speed (0 to 100%) electric driven windlasses are to be 
supplied and fitted forward, to meet class requirements.  
Comprising each:- 

• One (1) off Declutchable chain lifters with manual brake. 

• One (1) off Fixed warping head 

• Two (2) off split mooring drums for dyneema mooring rope. The nominal 
pulling force on each drum on the 1st layer shall be 15 tonnes at 0 to 20 
metres/minute and slack speed of 0 to 50 metres/minute. 

• Two (2) chain stoppers of the screw down compressor/roller type (not bar 
type), suitable for regulation size mm grade 3 stud link chain are to be 
fitted. 

All to have infinitely variable speed electrical control. 
A suitably sized operator platform, with suitable guard for protection and 
enabling clear line of sight is to be fitted. 
Remote operating control stands shall be provided at the port and starboard 
ship side, from positions giving clear sight of the anchors and cables. Each 
windlass shall have a local control at the machine. 
Buyer shall supply mooring ropes to be wound onto the rope drums, each 200 
metres long.  Strength will be in excess of Class requirements and Maker/type 
shall be subject to Buyers approval. 
Heavy duty PVC covers with suitable lacings shall be supplied and fitted over 
the mooring rope drums and control stands. 

433 CAPSTANS 

 Two (2) electric Capstans arranged on mooring deck aft. 
The nominal pulling force on the first layer is 150 kN with the speed of about 
15m/min.  The slack rope speed is about 45m/min. 
Controls 
 One foot control and one remote control on side of the ship. 
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Two (2) electric Capstans arranged in the “gun-port” mooring decks at 
midships. 
The nominal pulling force on the first layer is 70 kN with the speed of about 
15m/min.  The slack rope speed is about 45m/min  
Controls 
One foot control and one remote control on side of the ship. 

 

435 FIXED MOORING EQUIPMENT 

Bollards, guide rollers, roller fairleads and panama fairleads are to be arranged 
as necessary and appropriate to this vessel and according to the General 
Arrangement.   
Quantity and size of all fittings to be in excess of Rule minimum, and subject to 
Buyer’s agreement. 

i) Bollards 

Fourteen (14) double post fabricated bollards of adequate height and diameter 
to accommodate the specified ropes positioned generally as shown on the 
General Arrangement. 
Final positions to be agreed with the Buyer 

ii) Panama Fairleads 

Multi roller fairleads are not required by the Buyer, but the opening of panama 
fairleads is to be clad with stainless steel 

iii) Pedestal Roller Fairleads 

Guide rollers, consisting of grey cast iron with maintenance free bushes and 
steel pins welded to a base. 
A guide horn welded to its base will prevent the slack hawser from slipping 
sideways. 

436 LOOSE MOORING EQUIPMENT 

Buyer supplied mooring ropes are to be wound onto the winch drums by the 
Builder, just prior to delivery. 
These ropes are not to be used by the Builder. 
Rope baskets are to be fitted: two (2) on the aft mooring decks and four (4) on 
fore mooring decks.  
 Aft rope baskets may be recessed below the mooring deck, subject to clear 
height for traffic on fixed vehicle ramps below. 
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437 TOWING EQUIPMENT 

i) Emergency Towing Line 

One synthetic towing line, 260m long with minimum breaking strength of TBC 
kN.  Strength is to be confirmed by Builder to Class requirements. 
The emergency towing line is to be of lightweight floating synthetic type and is 
to have large eyes at both ends. 
The line shall be stowed on a suitable steel reel located within the forecastle 
store or on the fore deck.  
Heavy duty PVC cover with suitable lacings shall be supplied and fitted over the 
tow rope reel. 
An suitable steel bridle shall be supplied to allow rigging of CL tow line from 
port and starboard bollards/fairleads. 
Towing Plan Booklet shall be provided. 
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44 WORKSHOPS, SPARE GEAR, WASTE HANDLING, STORES & SIGNAGE 

440 GENERAL 

i) An air conditioned workshop will be heat and sound insulated and 
ventilated.  

The Workshop will be divided into completely separate areas for mechanical, 
fuel injection, welding, electrical and storage. 
It is to be provided and is to be fitted with work benches, shadow boards, 
lockable cabinets for tools, full height cabinets with pigeon holes for 
consumable items (nut, bolts, pipe fittings etc.) 
Storage area is to be outfitted with wooden or steel shelving systems, with 
storm bars, and a proportion of lockable cupboards.  Storage space to be 
maximised to utilize fully all available compartment space and height 
All machine tools shall be provided with a floor mounted emergency stop 
bar/button. 

441 MACHINE TOOLS, CUTTING AND WELDING EQUIPMENT 

i) Workshop  
The engine and electric workshop will be outfitted with following equipment: 
 

• One (1) workbench (2 m) with steel top plate and two parallel vices 
• One (1) workbench (2 m) 
• Two (2) wooden board for tools fixed on wall 
• One (1) welding table with exhaust ventilation 
• One (1) lathe  
• One (1) drilling machine 
• One (1) grinding machine  
• One (1) rotary disc chop saw  
• One (1) portable pipe bender 
• Fuel injector test pump for main and auxiliary DF engines 
• Cylinder head overhaul rigs for main and auxiliary DF engines 
• Exhaust valve grinding equipment (ChrisMarin type) 
• Electric welding equipment  
• One (1) electrical test panel 
• Two (2) bins 

ii) Lathe 
One (1) lathe will be provided with: 
 

• height of centres over bed: 225 mm 
• turning diameter over bed: 400 mm 
• turning length: 1.500 mm 
• number of speeds: 15 
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The lathe is equipped with: 

• one three-jaw chuck with flange and one set turning and drilling jaws 
• one universal face plate 350 mm diameter 
• one fourfold tool holder 
• one set lathe tools, 12 pcs. 
• one lathe carrier 
• two dead centres 

iii) Drilling Machine 

One (1) vertical drilling machine will be provided with: 
• max. drilling diameter of 30 mm in steel 
• spindle hub 120 mm 

The drilling machine is equipped with: 

• one vice with 120 mm jaw breadth 
• one drill chuck up to 13 mm 
• two reduction sockets 3/1, 3/2 

iv) Grinding Machine 
One (1) twin-wheel grinding machine of column construction will be installed 
with two emery wheels with a diameter of 200 mm. 
One twin wheel bench grinding machine for grinding machine tools with two 
wheels about 125mm dia. 
One wheel compound to be suitable for high speed steel and the other for 
tungsten carbide. 

v) Rotary Disc Chop Saw 

One (1) manual metal circular saw with two speed motor and mitre swivelling 
head will be installed.  

Cutting capacity for steel pipes will be up to 80 mm. 
The saw will be equipped with - vice,105 mm, swivelling to left and right by 45° 
- saw blade diameter 275 mm 

vi) Portable Pipe Bender 
One (1) portable electric pipe and tube bender will be supplied. Bending of 
pipes and tubes up to 90° can be done for 
 
• copper, stainless steel tubes 10-42 mm 
• steel tubes ¼ - 1¼“ 

vii) Electric Welding Equipment 
One (1) portable welding rectifier, abt. 50-300 amps will be provided with 
- one set of standard welding equipment and 50 m cable with connectors. 
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viii) Cleaning Facilities 
One (1) cleaning table for separators will be installed in the purifier room with a 
lifting device above. 

ix) Fuel injection test pump 

One (1) power operated test pump suitable for main engine and generator 
engine fuel injector testing shall be installed in a ventilated room off the 
workshop or in the purifier room. 

444 CLEANING & OIL POLLUTION EQUIPMENT  

One (1) off heavy duty 2m3 @ 200bar type industrial high pressure cold/hot 
water cleaner to be permanently installed in the auxiliary machinery space. 
Pressure washer to be arranged to plug into water supply points around the 
each deck level engine room, steering gear room, vehicle decks and to the 
Buyers requirements, 
To be arranged for wash-down purposes, with watertight electrical sockets 
arranged adjacent to water supply points.  

446 OUTFITTING IN STORE ROOMS & WORKSHOPS 

All store rooms and workshops are to be fitted with ample lighting and 
ventilation, bilge drainage and suitable wooden board grating where required. 
The store area will be equipped with an adequate number of shelves and 
cupboards depending on location.  Store areas are to be maximized to use 
totally all available space whilst maintaining adequate access passages.  The 
compartments are to be adequately sized to warehouse all main components, 
spares including small electrical spares such as fuses and parts. 
One storage system for racked boxes for components will be arranged with 
approximately 300 plastic storage bins (Dexion Maxi or similar). 
The paint store is to be fitted with a fixed fire smothering system according to 
rules and regulations. 
A separate chemical locker and small oils/grease store is to be provided 
according to the GA. 

447 SPARE GEAR-SEE APPENDIX 2 

The spare parts will be supplied in conformity with the rules and regulations of 
the Classification Society and with the manufacturer's standard of delivery. 
The bigger main engine spare parts, cylinder liner, cylinder cover, piston and 
piston rod will be clamped within each engine room (forward and aft) within 
range of permanently installed lifting equipment. 
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i) Clamps and Foundations for Spare Parts 
Bulky or heavy parts such as cylinder heads, liners, etc., are to be located in 
the engineer’s store and secured with steel brackets or straps (lead lined where 
applicable).  
Means shall be provided to move such parts from the storage location to the 
machinery to which they will be fitted or the vehicle deck. 
Alternatively, they may be located in the machinery spaces, near to the 
equipment for which they will be required.  
Means shall be provided to move such parts from the storage location to the 
workshop and to the machinery to which they will be fitted. 

ii) Service and Maintenance during operation 
All equipment will be installed in a way that allows easy access for 
maintenance, both routine and major, according to the requirements of the sub-
supplier of the equipment or Classification society.  
This access shall allow personnel to stand on a fixed platform to reach the parts 
requiring maintenance, the use of permanent lifting appliances or temporary 
lifting appliances installed on permanent lifting eyes and access to, or removal 
of, parts without disturbing other equipment, piping or cables. 
See Appendix 2 – Spare Parts List 

448 SIGNS & MARKINGS 

Labels are to be hard wearing plastic or brass plates, heavily engraved with 
identification or purpose.  Signs and nameplates in plastic are to have black 
lettering on a white background, except emergency information which is to be 
white lettering on a red background. 
Electrical supplies, distribution boards and consumers to have signs attached 
describing the circuit and rating. 
All machinery items to have a nameplate with maker, model number, serial 
number and power requirement fitted. 
All hidden items are to be marked.  
All keys are to have a single plastic tag. 
Language: All signs, name plates and labels etc. will be in English. 
All nameplates, signs, labels etc. are to be wrapped in plastic film and remain 
protected until all onboard local painting has been completed. 

i) Name plates, signs and labels for valves, pumps and related fittings 

All pipelines are to be colour coded and the coding is to comply with 
international standards.  All pipelines to be marked with weld bead letters with 
reference to the systems and flow direction arrows. 
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All valves and cocks to have a nameplate fitted.  The nameplate is to be of 
good quality and hard wearing.  The valve naming is to be clear and use 
common practice terminology to avoid any confusion. 
Valves below floor plates will be tagged with a label fixed on the floor plate. The 
label shall be made of brass. 
Remote controlled valves will be tagged with a second label. 
All sounding pipes, filling lines and vent pipes are to have a nameplate attached 
indicating which tank and system they apply to. 
Fittings situated on free deck will be marked with labels made of plastic glued 
on a holder or directly to the fitting. 
Self-adhesive plastic labels mounted on holders or directly on the painted 
structure will tag main pumps and aggregates. 

ii) Way finding signage 

All Public area signage should be designed and agreed towards the end of the 
build in a single process to ensure consistency and strengthen branding. 
Laminated plastic or aluminium plates pasted to the bulkhead 
Way finding signage laminated plastic or aluminium plates pasted to the 
bulkhead will be deployed for way finding and deck indication in public areas. 
On all decks to which passengers have access multi coloured 'You are here' 
signs will be pasted to bulkhead near passenger entrances. 
Signs are to be put up above doors to all rooms and compartments, indicating 
the rooms function.  The text is to be in English for all public spaces and all 
signs to be fastened by means of SUS screws. 
Signs for purposes such as marking of doors of technical rooms and signs in 
crew area shall be made of plastic with engraving, self adhesive, pasted directly 
to the painted/coated structure. 
Braille should be applied widely throughout public areas using English forms. 

iii) Decorative signs 

Door signage to public areas to be individually applied stainless steel letters. A 
recognition symbol will be used for public toilet. Menu boxes shall be internally 
illuminated with applied stainless steel letter. 
Further decorative/information signs and posters are Buyer’s supply. 

iv) Branding and Operational Signage 

Builder should allow a PC sum of £15,000 per vessel for signage to be agreed 
with Buyer, inclusive of installation.  This does not include safety signs. 
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v) Ship’s Name 
On superstructure the ship’s name will be displayed on a large illuminated box, 
port and starboard.  Design to be agreed with Buyer. 

vi) Cargo holds – Car decks 
Signs such as “warning plates”, “no smoking’, ‘no fire’, ‘restricted free height’, 
'max. weight' and 'speed limit' etc. will be made of plastic, pasted with adhesive 
tape to the painted steel structure. 

vii) Ventilation Equipment Marking 
The marking of fire dampers and goosenecks shall be made of plastic with 
engraving glued to the equipment. 

viii) Builder’s Name Plate 
Builder’s name plate shall be made of brass or stainless steel, with characters 
engraved and painted black, mounted on a frame made of teak wood pasted to 
the ships steel structure. 

449 SAFETY DIRECTIONS 

Signs and markings to be in accordance with SOLAS, Class and Statutory 
Authority requirements and subject to Buyer’s approval  
Safety signs are to be of the approved type, and prominently displayed and 
fixed by adhesive to the bulkhead will be deployed for way finding and deck 
indication in public areas. 
Signs for purposes such as marking of doors of technical rooms and signs in 
crew area shall be made of plastic with engraving, self adhesive, pasted directly 
to the painted/coated structure. 
Escape routes and location of safety gear should have an adequate number of 
signs displayed. 
On all passenger decks multi coloured 'You are here' signs will be pasted to 
bulkhead near passenger entrances. 
Areas behind signs are to be painted before fitting. 

i) IMO safety and fire fighting signs 
Signs indicating items such as escape routes, life-buoys, fire hoses etc. shall be 
made of PVC, UV resistant, self-adhesive, and pasted directly to the 
painted/coated structure. Signs will be fitted acc. to rules and regulations. 

ii) Safety regulations 

Signs such as ‘eye protection’, ‘hearing protection’, ‘no smoking’ etc. will be 
made of PVC pasted to the painted steel structure. 

Operating instructions exposed to the weather. 
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Signs and instructions shall be watertight sealed or made of engraved plastic. 
Signs are pasted directly to the ship’s (or equipment, if appropriate) painted 
structure. 

iii) ISPS Signage 
Builder to supply list of labels (before delivery) for access doors/hatches as per 
ship’s ISPS Plan.  Builder will install the labels accordingly. 

iv) LLL – System 

A passive luminescent LLL – system will be fitted in all public spaces and crew 
areas to the satisfaction of the relevant authority.  Photo luminescent materials 
to have MED Wheelmark certification and to be of the highest quality.  Photo 
luminescent strip shall be minimum of 70mm width and fitted into an aluminium 
backing profile. 

v) Low Level Escape Lighting 

Continuous linear low level escape lighting shall be fitted in all relevant escape 
routes.  Design shall be high aesthetic quality and integral with skirting/coving. 
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45 MACHINERY LIFTING EQUIPMENT 

450 GENERAL 

Transportation route, consisting of electric driven hoists, trolleys and lifting eyes 
where necessary will be provided for the machinery spaces.  
The proposed transportation routes are to be shown on an official drawing and 
the drawing will be submitted to the Buyer for approval. Proposed routes are to 
detail SWL of overhead lifting points, tracks, lifting blocks, trolleys etc.  If it is 
proposed that fork lift or similar trucks are to be used the storage locations and 
facilities are also to be shown on the drawings. 
The route will be arranged such that equipment can be moved from the 
machinery spaces through the WT doors to the hatch in the workshop. 
Spaces for soft burn out patch will be arranged in each main engine room to 
allow major engine parts to be removed.  Pipes and cable trays will be limited in 
this area. 

453 LIFTING EQUIPMENT 

Above each main and auxiliary engine an electric gantry crane will be installed 
to run on fore/aft rails. All motions shall be electrically powered, that is fore-aft / 
P-S / hoist-lower with control via a pendant.  The lifting capacity will be selected 
for maintenance according to the engine type installed. 
Above the fuel and lube oil purifiers a lifting facility of 1.0 t will be provided to lift 
the rotating parts and transport them directly to the cleaning facilities. 
Above the engine room hatch a crane beam with a powered 3 t chain hoist able 
to reach the 01 deck will be provided. 
Lifting eyes will be installed above main engines turbocharger, charge air cooler 
and other heavy equipment. Lifting eyes shall be the normal means of lifting 
equipment items for maintenance, Beam clamps shall not normally be used, 
however, four (4) frame clamps will be provided for hoisting of equipment in 
machinery spaces for maintenance reasons. 
All lifting points, eye bolts, beams, etc. will have identification and SWL marks, 
painted or embossed on a plate in a visible position. 
Lifting eyes will be individually tested, certificated and securely tagged with 
designated proof load according to relevant regulations. 
A complete register of all tested lifting devices will be supplied. 
A documentation of the lifting eyes will be established and will be part of the 
delivery documentation.  A record book of Lifting Appliances shall be compiled 
and delivered in accordance with Class and Flag State Authorities, and a full 
set of load test certificates is to be supplied for all lifting eyes and equipment on 
ship as part of the Lifting Register. 
Lifting routes between engine, workshops and hatches are to be agreed with 
Buyer. 
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48 SPECIAL EQUIPMENT 

485 HELICOPTER WINCHING AREA 

The helicopter winching area to be positioned on 07 Deck as indicated on the 
General Arrangement  
The area to fulfil the requirements set by the National Authorities, including 
lighting, windsock and fire fighting requirements,   
Winching zone circle markings are to be painted on the deck and to have the 
capital letters  “WINCH ONLY " marked outside the circle area as indicated on 
the General Arrangement. 
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GROUP 5  EQUIPMENT FOR PASSENGERS & CREW 
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50 LIFESAVING, PROTECTION AND MEDICAL EQUIPMENT 

500 GENERAL 

Safety systems and LSA equipment are to be provided to comply with all 
Classification and Statutory Bodies Rules and Regulations.   
Lifesaving appliances and equipment as required by the latest SOLAS and UK 
Flag requirements are to be supplied for 1000 persons,. As a minimum, this 
equipment will comprise: 

• Marine Evacuation Systems.  2 stations, 1 port and 1 starboard 

• Fast Rescue Boats and Davits.  1 port and 1 starboard. 
Refer also to SGp 140. 

502 LIFESAVING SYSTEM 

i) Marine Evacuation System (MES) 

Euro B passenger rules require LSA for 125% of 1040 persons, i.e. 1300 
persons in total. 
Two (2) off MES stations are to be installed with the associated liferafts. 
The MES will be situated on 05 Decks Port and Starboard as shown on the 
General Arrangement with the associated liferafts stowed at 06 Deck level. 
High Quality systems are to be supplied by Viking, RFD (Survitec) Systems at 
Buyers option. 
The liferaft containers shall be released from MES Station with the pneumatic 
release system. 

ii) Liferafts 

The inflatable rubber life rafts, with a capacity of 1300, of SOLAS approved 
type in GRP canisters complete with complete with ‘B’ pack survival equipment 
and hydrostatic release mechanism are to be equally distributed on each side 
of the vessel as indicated on the General Arrangement.  
A number of liferafts are to be fitted with SARTs as per regulation. 
Painters are to be fitted to life rafts to allow the life rafts to be led to the 
embarkation points on the MES rafts. 
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503 FAST RESCUE BOATS (FRB’S) & DAVITS 

i) Fast Rescue Boats 

Two (2) off High Quality Fast Rescue Boat (FRBs) from a reputable supplier, 
with an inboard diesel engine and fitted with waterjets are to be installed on 07 
Deck as indicated on the General Arrangement. 
The speed, power and capacity shall meet the requirements of SOLAS and of 
the LSA Code - International Life-Saving Appliance Code. 
The FRB’s to have 3 seats for crew with back supports and foot straps.  The 
boat to have fixed VHF set with plug in for helmet radio attachment. Combined 
chart plotter GPS to be fitted to console. 

ii) FRB’s Davits 

Two (2) off High Quality SOLAS type single arm launching and recovery davits 
from a reputable supplier, suitable for fast rescue operations are to be supplied 
as shown on the General Arrangement.  
One davit should include a MOR system. 
Two (2) off hydraulic operated towing booms are to be fitted in a suitable 
location to provide a fixed towing point for the FRB during launch and recovery 
operations.  This is also to ensure that the FRB is towed at a fixed distance 
clear of the ship side. 
Construction, position and operation of the davit is to be in accordance with 
SOLAS and Administration requirements. 

504 LOOSE LIFESAVING EQUIPMENT 

i) Life Buoys 

Twelve (12) SOLAS approved plastic life buoys, two with self-igniting lights and 
smoke signals, two with self igniting electric lights and the remainder with 
30metre buoyant lines are to be supplied, located and stowed to the 
requirements of the Flag Administration. 
An additional 4 shall be supplied to allow for embarkation from bow and stern 
ramps. 

ii) Life Jackets 

High Quality Lifejackets are to be provided in appropriate numbers, including 
requirements for adults, oversize, children and infants, to the requirements of 
the Flag Administration. 
Additional lifejackets should also be provided for persons on watch and locally 
at survival craft locations. 
Passenger lifejackets should be stored in appropriate lockers throughout the 
public spaces and crew lifejackets on top of crew wardrobes. 
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iii) Line Throwing Appliance 

Line throwing appliance, complete with all required fittings are to be supplied in 
accordance with regulation requirements. 

iv) FRB Crew Equipment and Survival Suits 

Six (6) off survival suit of approved type is to be provided for crew members 
manning the FRB’s, according to the requirements of the Flag Administration. 
Eight (8) FRB helmets shall be provided, of which four (4) shall be fitted with 
plug in VHF facility. 
Sixteen (16) inflatable life jackets shall be provided. 
A suitable stowage place is to be provided in approved containers in way of the 
FRBs. 

v) Emergency Signals 

Parachute distress rockets in accordance with the regulations to be supplied in 
a waterproof container. 

505 FIRE FIGHTING EQUIPMENT 

All fire fighting equipment such as breathing apparatus, personnel safety suits 
and other equipment as per Authorities' requirements. 
See SGp 81 Fire-Fighting Systems 
High Quality “Approved” portable Dry Powder, AFFF (foam), Water and CO2 fire 
extinguishers are to be supplied and fitted in accordance with regulation 
requirements for a vessel of this type and class. 
Special consideration is to be given to the machinery control/switchboard room, 
stern and bow thruster spaces containing switchboards, large electric motors 
etc., to allow sufficient extinguishers for fighting electrical fires.  
A fire blanket is to be fitted in the galley. 
Fire axes are to be delivered and fitted according to Flag requirements. 

i) Fireman's Outfits 

The Builder is to supply and outfit the vessel with complete approved type 
fireman's outfits in accordance with Flag rules.  The sizes of the outfits supplied 
should be large and extra-large only. 

ii) Self-Contained Breathing Apparatus 

Approved self-contained breathing apparatus sets are to be provided in 
accordance with Class and Administration requirements.  Each set is to be 
supplied with one spare, fully charged air bottle. 
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An air compressor delivering oil free and filtered air is to be supplied meeting 
classification requirements for recharging the above bottles are to be supplied 
and fitted in workshop or suitable deck store.  The machine is to be equipped 
with built on water cooling tanks for the cylinders and 4 off charging hoses and 
cylinder adaptors. 
Spare bottles are to be provided and stowed adjacent to the compressor.  Air 
intake is to be arranged to atmosphere. 
Each set to be equipped with VHF or UHF communication sets in accordance 
with the regulations. 

iii) Emergency Escape Breathing Devices (EEBD’s) 

The Builder shall supply and outfit the vessel with complete approved type 
emergency escape breathing devices in accordance with Class and 
Administration rules. 
EEBD’s are to be of the refillable type, and placed in a low position, such that 
they are easily accessible by a person crawling in a smoke filled space. 

iv) Emergency Equipment Lockers 

Two (2) emergency equipment lockers (including equipment) are to be 
supplied.  Buyer preference is for built in, rather than freestanding lockers.  
Lockers are to be equipped in accordance with the requirements of the UK 
Flag.  Instruction manuals for equipment are to be included. 

506 MEDICAL OUTFIT 

The builder is to provide suitable stowage for the following equipment: 

• Medical, first aid, dental equipment and medicines and survivor packs 
to be delivered according to Flag requirements. 

• One Copy Ships Captains Medical Guide. 

• Basic medical first aid boxes for the engine room, crew change room, 
bridge and galley. 

The Builder is to supply and fit basic medical first aid boxes in the engine room, 
crew change room, bridge, galley and at all deck levels 

508 EMERGENCY MARKINGS 

All escape routes (emergency exits) are to be marked in accordance to 
statutory bodies requirements.   
In the accommodation and machinery spaces, escape routes to be clearly 
marked by means of full length 25mm deep photoluminiscent markings and 
fluorescent signs at floor level at wall bottom to show escape route direction.  
See also SGps 448 & 449 
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51 INSULATION, PARTITION BULKHEAD, PANELS, DOORS, SIDELIGHTS, 
WINDOWS & SKYLIGHTS 

510 GENERAL 

The fittings and materials used in the accommodation spaces are to comply 
with Flag Regulations and be in accordance with the standard of fire protection 
and crew accommodation relating to a Vessel of this Class and Service. 
All furnishings and fittings are to be in line with good modern marine practice 
and of substantial construction. 
Panelling laminates, colours, upholstery, floor coverings, hardware and fittings, 
including light fittings etc., are to be well designed, of good quality, and well co-
ordinated in respect of design, appearance, and colour co-ordination and 
selected by the Buyer from an approved range of furnishing items. 
See also SGp 570 for details of energy conservation, insulation and heat 
transfer reduction. 

511 INSULATION, BULKHEADS AND PANELLING 

i) Insulation Installation 

The Noise and Vibration report specified in the general design criteria and is to 
be used to develop the insulation drawings. 
The insulation thickness, quality and density are to comply with the regulation 
requirements for crew spaces, HVAC performance, fire protection regulations 
and noise level requirements. 
Insulation is to be fitted by impaling on 3mm diameter steel pins welded to the 
steel plate at 300mm centres, then covered by 25mm mesh woven hexagonal 
wire netting and retained by spring washers.  It is to be covered with a surface 
material impervious to oil / water and mechanical damage where exposed. 
When insulation is on the stiffener side, the stiffeners are to be covered to 
regulation requirements. 

ii) Fire Insulation 

Fire insulation of appropriate type and thickness is to be arranged throughout 
the vessel to provide the levels of fire rating and protection required by the Flag 
Administration. 
Fire insulation within the accommodation may be incorporated into the 
bulkhead structure, where practical. 
Fire stops to be arranged where required in the above ceiling spaces etc. 
according to the Rules 
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iii) Thermal Insulation 

Thermal insulation is to be mineral wool in standard batts or blanket form.  
Insulation adjacent to weather boundaries are to be vapour sealed. 
The coefficient of heat transfer in the accommodation area is to have the 
following maximum values:- 

Ships Side, Outer bulkheads    0.5 W/m² °K. 
Bulkheads adjacent to corridors  1.0 W/m² °K. 
Deck over machinery space    0.5 W/m² °K. 
Under decks (with exposure to the sun) 0.3 W/m² °K. 

Thermal insulation is to be installed as follows: 
The side shell in all accommodation spaces 
On all weather adjacent deckheads and bulkheads. 
On deckheads below all accommodation spaces, provision stores, work 

areas and service spaces. 
All interior structure contacting weather bulkheads and weather decks are to be 
thermally insulated into the vessel's interior for a distance of at least 600mm 
beyond the point of weather contact. 

iv) Acoustic Insulation 

Acoustic insulation is to be incorporated into the thermal insulation. 
Acoustic insulation within the accommodation may be incorporated into the 
bulkhead structure, where practical. 

v) Partition Bulkheads in Accommodation 

Steel bulkheads exposed to the weather are to have a 25 mm soft core steel 
panelling system fitted inside the insulation.  All bulkheads within passenger 
areas to have balanced laminate finish - see SGp 540. 
Division walls outside of passenger areas where there are no steel bulkheads 
are to be of 50mm thick soft core steel panelling system. 

vi) Ceiling Panels 

Ceiling system to be a modular sound absorbent type of galvanised steel 
finished with polyester paint insulated with minimum 15mm thick non-
combustible mineral wool inlayed in panels.  See SGp 540 (ii) for specification 
within Passenger areas. 
Ceiling Supports to be welded directly to the deck beams.   
Where any possibility of a need for access to piping or equipment located 
above the deckhead is anticipated, the securing of the ceiling panels is to be 
arranged so that removal and refitting can be speedily achieved without risk to 
the integrity of the panels. 
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Light fittings, loudspeakers, ventilation ducts, etc. fitted in the ceiling system will 
form part of the ceiling and are to be integrated/adapted in the ceiling design. 
Passenger saloon ceilings are to have decorative elements within its 
construction and be arranged for "open" ventilation system. 
Deckhead linings of the above type to be fitted in the following spaces: 

• All passenger areas and all service facilities which are passenger 
facing 

• All Crew Lounges/Mess/recreation rooms/ smoking rooms etc. 
• Wheelhouse  
• Switchboard / Control Room 
• Galley - to be of a stainless steel finish 
• Any non-modular toilet spaces 
• Gymnasium 
• Laundry + Drying Rooms. 
• Passageways and stairways from car decks up to passenger spaces 
• Changing room 
• Instrument room 
• Passenger lifts 

Insulated ceiling areas outside the accommodation areas to be lined with 20 
SWG galvanised steel plate. 

512 INTERNAL DOORS IN ACCOMMODATION 

All accommodation compartment doors are to be steel framed with a Strataflex 
or Gislaved finish.  Colour to Buyer’s choice, selected from the manufacturer’s 
standard range.  See also SGp 540. 
Doors are to be of an approved type with appropriate "B" or "A" class 
construction to meet the fire protection regulations. 
Doors are to have a raised sill with a non-slip top piece and ventilation gaps or 
open/shut louvres to suit the air-conditioning requirements. 
Internal sill heights are to be 150mm for the galley, washrooms, laundry and 
other damp rooms.  However, all internal doors within passenger areas are to 
be without coamings. 
Door inside crew accommodation spaces are to have a minimum clear width of 
650mm, but increased where necessary to suit installation/removal of 
equipment, refrigerators, washing machines, stretchers etc. 
Glass Doors to be hinged, lockable doors with security glass will be arranged 
according to General Arrangement and Buyer’s architect’s layout. Decorative 
handles acc. architect’s design in passenger public areas.  Glass doors to be 
supplied with frame or frameless depending on interior layout 
The galley doors are to be of steel or of an A0 construction and approved by 
Class/Administration as necessary. 
Doors leading to machinery spaces are to be of an approved A60 self-closing, 
fire rated gas-tight type. 
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Doors into stairwells are to be self closing. 
All doors leading to the control room are to be of the self-closing type. 
All internal door fittings are to have a satin chrome finish and comprise hinges, 
holdback catch, handle and lock on cabin doors, with slip bolt on WC doors, 
operable from both sides of the door. 
Doors leading to escapes are to have prominent notices displayed and are to 
be unlocked. 
Refrigerated provisions room doors to be supplied with stainless steel fittings. 
Where appropriate in public spaces, doors to be fitted with finger guards. 

i) Electronic Door Key System 

An electronic door key system, compliant with ISPS requirements is to be fitted.   
An electronic key to be issued to all Crew personnel, the Key issuing system to 
include photographic record of all crew personnel and to be made available to 
be checked by ships security crew.   
All areas need door key locks. 
Key locking system should not utilise battery powered door locks.  It is to be 
supplied from the emergency switchboard and is to be capable of control and 
re-programming from a secure central position. 

ii) Manual Lock and Key system 

Medicine lockers are not to form part of the electronic key system. 
Crews cabin furniture locks, i.e. wardrobes, drawers, cupboards etc., are to 
have two spare keys and master key. 
Any Lockable doors to have cylinder lock and thumb turn. Toilet doors to have 
simple bolt and indicator outside. Type of locks Abloy or TrioVing. 
Provision storerooms to be equipped with individual locks or padlock eyes. 
Outside steel doors (weather tight and splash tight doors) to have padlocks. 
All service-, fire-equipment-, electric- and similar door locks to be “triangular”-
key system. 
In general door fittings for fire doors such as hinges, locks, latches and handles 
to be constructed of steel. Handles and latches for A-class fire doors type GSV 
or similar, for B-class doors TrioVing or similar. 
A keyboard is to be fitted in the Master’s cabin. 
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513 SLIDING WATERTIGHT DOORS 

i) Watertight Sliding Bulkhead Doors below Freeboard Deck: 

Sliding Bulkhead Doors will be arranged according to damage stability 
calculation, if necessary.  
Remote closing of doors will be arranged according to regulations with 
indication on bridge. 

Clear opening (HxW):    appr. 1800 x 800 mm (or as necessary 
for transport of machinery parts) 

The doors are to be hydraulically operated, capable of being closed or opened 
at the door location on each side and remotely operated from the damage 
control station and from the bridge. 
Klaxons or bells are to be fitted at the door location indicating door movements. 
Four (4) watertight horizontally operated sliding doors are to be arranged: 

• Four (4) at Tank Top level between the aft auxiliary equipment space, 
the aft engine room, engine room, forward generator equipment space 
and the LNG Gas Tank Compartment. 

• Watertight doors shall be of sufficient width to allow the passage of 
large machinery parts, 

ii) Sliding Car Deck Doors above Freeboard Deck 

Fire-rated semi watertight sliding doors will be arranged on 02 Decks as 
indicated on the General Arrangement and to obtain access to the internal 
staircases. 
The sliding doors will be electrically or pneumatically operated with ‘sea’ and 
‘port’ switch, with automatic closing after a preset time at sea mode and locked 
in open position in port. 
Interlocks will be provided for all access doors to the hoistable car decks.  
The clear openings of the doors will be in general 2.0 m x 0.9 m (height x width) 
with a sill of approx. 20 mm. 
The doors are recessed installed (not protrude into the vehicle deck). 
An indicating light panel for "closed" and "open" is to be fitted at the central 
operation station on the bridge. 

514 WEATHERTIGHT DOORS 

All weathertight and splash tight steel doors will be manufactured according to 
DIN 83100 respectively Builder's standard. However all packing channels and 
strengthening frames are to be both sides fully welded 
Clear size, height of sill, number of dogs will be according to the load line 
regulation and Builder's standard. 
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The doors will be made of steel with stainless steel hinges and hinge pins of 
seawater resistant stainless steel with grease nipples according DIN 3404. 
Where 600mm coamings are required, a step on bulkhead will be fitted. 
All outside accesses to the accommodation are to be equipped with outer steel 
hinged weather tight doors and an internal air conditioning door of steel to the 
same standard and colour scheme as the accommodation internal doors. 
Doors into the accommodation area are to have a minimum clear width of 
730mm and be fitted with a closing mechanism and lock and are to be fitted 
with fixed glass panels. 

i) Pilot Doors 

Two (2) hydraulically operated, watertight shell-doors of side hinged type will be 
arranged on the 02 Deck, one (1) on portside and one (1) on starboard side at 
midships. 
The doors will open inboards with Indication on bridge. 
Size of clear opening (HxW): approx. 2000 x 1000 mm 
The pilot access points may also serve as bunker stations. 

ii) MGO, LO & FW Bunker Doors 

Two (2) hydraulically operated, watertight shell-doors of side hinged type will be 
arranged on the 02 Deck, one (1) on portside and one (1) on starboard side at 
general use bunker stations. 
The doors will open inboards with Indication on bridge. 
Size of clear opening (HxW): approx. 2000 x 1000 mm. these doors could serve 
also as pilot access doors. 

iii) LNG Bunker Doors 

Two (2) hydraulically operated, watertight shell-doors of side hinged type will be 
arranged aft on the 02 Deck, one (1) on portside and one (1) on starboard side 
at LNG bunker stations. 
The doors will open inboards with Indication on bridge. 
Size of clear opening (HxW): approx. 2000 x 1500 mm 
LNG bunker station located on 02 Deck aft, as indicated on the GA. 

iv) Hydraulic Power Pack for Doors 

Two (2) hydraulic power packs shall be provided to serve port and starboard 
side doors.  The machinery workshop access hatch shall utilise one of these 
two power packs for its powered latching and opening facilities.  A cross 
connection between port and starboard power packs is to be provided.  Each 
power pack is to be fitted with 2 pump and electric motor sets. 
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v) Spray-tight Doors 

The wheelhouse doors are to be hinged aluminium Class approved spray-tight 
doors. 

515 SIDELIGHTS AND WINDOWS 

i) General 

Windows and sidelights are to be fitted in accordance with the rules of the 
Classification Society and the Flag as appropriate.  Number, size and location 
of windows and sidelights shall be generally as shown on the General 
Arrangement plan. 
Generally windows are to have stainless steel weld-in type frames and stainless 
steel glass holders welded in spigots also to be of stainless steel. 
Window boxes clear of main passenger areas to be of powder coated steel or 
finished as surrounding panels.  Special consideration will be given to windows 
in passenger areas in conjunction with the interior design. 
Arrangements are to be made to collect and drain condensation from the 
windows and to prevent corrosion at the welded interface. 
Spare window glasses and protective covers to be in accordance with Flag 
Authority and Class requirements. 

ii) Passenger Spaces 

All public passenger areas shall have glazing arranged as large as possible for 
maximised light and panoramic view, generally as shown on the General 
Arrangement Plan. 
All windows are to be of the fixed type. 
Windows are to be fitted with energy saving tinted glass; either laminated safety 
glass or mineral glass where bonded installation method used. 
Plastic alternatives to glass will not be accepted by the Buyer. 
Passenger space glazing shall be of a high standard, and wherever possible 
should be of bonded ‘direct glazing’ type.  This technique involves bonding 
mineral glass directly to the supporting steel frame using Sika-296 compound, 
or equal. 
This technique minimises glazing area lost to frame structure for maximised 
panoramic view, and also gives the external impression of frameless glazing. 
Direct Bonding glazing shall be used for the aft double height observation 
lounge, and for all passenger lounge windows. 



CALMAC Ferries Ltd  Page 190 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

iii) Glazed Windbreak Screens 

Substantial glazed windbreak screens shall be arranged at 07 deck level, as 
illustrated on the General Arrangement Plan to provide protection from the wind 
to passengers on this deck. 
Glazing shall be of a high standard, and considerable attention shall be paid to 
the aesthetics of the overall design.  Glass shall be Toughened Safety Glass. 
Plastic alternatives to glass will not be accepted by the Buyer. 

iv) Crew Accommodation 

Fixed windows approx. 800 mm diameter and as indicated in General 
Arrangement. 
Where cabins have more than one window at least half of 50% of the windows 
should be of the fanlight type, the remaining windows should be non-opening. 

v) Wheelhouse 

In general, fixed windows glazed with clear glass to be fitted to provide the best 
possible all round view. 
Full depth windows around centre and both bridge wings to maximise visibility.  
Final position and size of windows will be determined when mock-up or other 
means of modelling wheelhouse is viewed by Buyer.  Allow for as many full 
depth windows as possible around the wheelhouse, 
All wheelhouse windows are to be heated. 
Two of the wheelhouse aft facing, windows, each side at port and starboard 
bridge wings are to be capable of being opened and closed and are to be 
securable in partially open positions.  
Heavy duty floor mounted windows, as large as possible, to be arranged at 
bridge wings to assist mooring. 
Roller sun blinds are to be fitted internally to all the windows and to the top 
panel in the door.  
Sun blinds are to be of transparent tinted material of substantial construction. 
A demisting system is to be fitted to serve all wheelhouse windows, having 
aluminium nozzles in way of each window. 

vi) Window Wipers 

High quality Straight line type window wipers, of Wynn, Bohamet or equivalent 
at Buyer's option, are to be fitted to all non-opening wheelhouse windows. 
Window wiper controllers to be split into 3 zones, port wing, starboard wing and 
forward facing.  Controllers are to be electronic design with LCD screens. 
The motors (housed internally) and operating gear for the wipers are to be 
easily accessible for maintenance and repair without removal of linings. Low 
noise motors to be used 
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Permanent grid platforms with rails for securing safety lines are to be provided 
around entire bridge front and bridge wings.. 

vii) Storm Boards 

Storm boards and their fittings are to be provided as required by Flag. 
All storm boards provided are to have permanent stowage arranged in racks 
provided with locking arrangements.  The stowage may be arranged in a below 
deck space provided access is convenient. 
Storm boards, if supplied, are to be of marine grade aluminium alloy. 

viii) Curtains 

Side curtains to be fitted to all windows in cabins 
Roller blinds to be fitted on those windows facing forward in public spaces and 
also in First Aid room  
Durable blackout quality roller blinds electrically operated from a central location 
and installed to run inside guides to prevent light leakage to be fitted to full 
height windows in the observation lounges. 
The blinds shall have an attractive decorative design when closed. 
All curtains to have tie-backs. 
Curtains are to be of non-combustible, non-fire propagating material. 
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52 INTERIOR DECK COVERINGS, STAIRS, LADDERS & RAILINGS 

520 GENERAL 

Choice of carpets and floor coverings shall be to the satisfaction of the Buyer.  
The Buyer’s architect shall specify the colour and type of finish. 

521 INTERNAL DECK SUB FLOORS 

All flooring systems shall be in accordance with specialist advice to be in 
compliance with noise and vibration limits of Comfort Class, PCAC 2. 
Where required to achieve the specified noise levels internal deck areas, 
including the Switchboard & Engine Control Room are to be fitted with floating 
floor systems. 
If a floating floor system is required for the laundry, washrooms, provision 
rooms, the galley etc., this is to be suitable for use in wet space areas. 

522 INTERNAL DECK COVERINGS 

Deck underlay screed is to be fitted to all decks prior to the application of deck 
coverings. 
Corridors in Officers' and Crew accommodation to be welded vinyl sheet coved 
edge or returned up corridor lining. 
The false floor in wheelhouse is to be covered with cushion floor or carpet tiles 
to Buyer's option. The floor is to be arranged with screwed panel portable 
sections, to gain access to false floor wiring ducts etc. 
Floor coverings in wet spaces are to be coved up bulkheads 150 mm above 
floor level using coving formers, and efficiently sealed to bulkheads to allow 
spaces to be washed down 
All coved edges, door frame architraves, skirting etc. are to be in accordance 
with the flooring suppliers recommendations and be co-ordinated with the 
general colour scheme. 
The workshops, store rooms, garbage store, AC compartments etc. are to be 
painted steel. 
Crews Gymnasium should have specific gym shock absorbent flooring. 
Pet friendly areas in the passenger lounges are to have easily cleaned, heavy 
duty PVC sheet flooring. 

i) Galley 

The galley and dishwashing room is to have poured resin floor covering with a 
system of ADO or equal drainage gratings. 
Galley floor to be provided with floor gutters of stainless steel.  These gutters 
are to be provided with non-slip stainless steel gratings. 
The floors are to be sloped to ensure proper drainage to the scuppers. 
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ii) Internal Passenger Spaces 

Decks to be suitably primed, screeded 6mm thick (average) Sika Cufadan S-
100 self-levelling composition of equal and covered part carpet, part vinyl, part 
decorative tiles. 
The passenger lounges will have quantities of carpet/tiles/vinyl/Amtico which 
will be subject to final design by the interior designer/buyer. 
Decorative tiles to be 300 x 300 decorative ceramic of unpolished porcelain with 
standard range boarder, to include feature motif (lower lounge). 
Amtico flooring is to include standard range decorative borders and purpose 
designed central feature. 
The carpet deck coverings are to be swept 10cm up the bulkheads to interface 
with the bulkhead linings. 

iii) Wall to Wall Carpeting 

Anti-static carpet is to be 80/20 wool/nylon, 1700 g/m2 (1300 g/m2 in cabins) on 
smooth flame retardant underlay. 
This carpet to be fitted in: 

• Passenger spaces including retail spaces 

• Crew cabins 

• Officers cabins 

• Ship's office 

• Mess room/recreation room 

iv) Vinyl Flooring 

0-10mm smoothing layer shall be laid where necessary.  Vinyl is to be glued on 
deck with welded seams.  Edges are to be turned up bulkhead to form a coving. 
Vinyl flooring to be fitted in: 

• Officers' and Crew alleyways 

• Enclosed internal passenger stairs including 02 to 05 Deck 

• Crew stairs above vehicle deck 

• Laundries 

• Pet friendly areas 

v) Tiled Floor 

The provision store rooms, laundry room and crew change rooms to have non-
slip ceramic tiles fitted. 
Where fitted, these shall be non-slip ceramic tiles on 22mm thick Sika Cufadan 
K6202 or equal deck composition.  
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Matching curved coving tiles are to be fitted to prevent flooding.  Linings are to 
be stopped short of coving tiles and the space between sealed with flexible 
silicon sealant. 

vi) Rubber Floor 

NORA rubber floor or equivalent glued to deck. To be fitted in Engine Control 
Room.  6mm thick electrical switchboard matting is to be laid on deck in way of 
switchboards and control consoles. 

vii) External Passenger Spaces 

External 05, 06 and 07 Decks are to be suitably primed and applied with non-
skid compound of noise absorbing type   

524 INTERNAL ACCOMMODATION STAIRS AND LADDERS 

Passenger stairs are subject to the results of an Evacuation and Loading 
Analysis, as described in SGp 108.  To have a minimum clear width of 1200mm 
with hand rail fitted on both sides. 
Passenger stairways to be fitted with stainless steel guard rails securely fitted to 
ship's structure and not directly to linings.  Stairways to be constructed in 
accordance with DPTAC requirements (as close as possible to the criteria - 38° 
elevation with risers 180mm). 
Where indicated on the General Arrangement at passenger lounge levels, 
stairways to be encased with A60 glass, etched to Buyer's requirements. 
Otherwise stair enclosures are to have standard panels and ceilings (including 
passenger access stairs 02 to 03 deck.  All steps to have non slip aggregate 
covered treads. Non slip approved lining on floors at bottom of stairways.  
Stairways are to be bright and inviting as this is passengers first sight of vessel. 
The public accommodation stairs are to be built of steel and located in steel 
trunks.  Non-slip stair nosings are to be fitted on stairways with DPTAC 
approaches.  The depth and height of treads is to be to DPTAC 
recommendations.  The steps are to have equal tread spacing and have a 
rubber flooring or carpet as per the Buyers requirement of the same quality as 
the passageways.  Step noses are to be screwed onto the steps. 
Handgrips are to be fitted wherever required to provide maximum safety for the 
crew. 
All internal stairs will be steel constructions. The inclination of public stairs will 
not exceed 38-40 degrees.  
The minimum clear width of the stairs will be defined by evacuation 
requirements.  
Technical staircases, used by crew only below 04 Deck, will not be lined. Steps 
and platforms will be painted. 
Handrails shall be fitted according rules in corridors, public rooms, and service 
spaces.  
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In cabin corridors and service spaces, circular anodised aluminium handrails 
(Schwepper or equiv.) will be used.  
Handrails and balustrading to public spaces are to be stainless steel with safety 
glass infill panels to Architects design. 

525 MACHINERY SPACE FLOOR PLATES, STAIRS AND LADDERS  

Stepladders are to be provided for access between decks in the machinery 
spaces. The pitch is to be as low as practicable within the range 45deg to 50 
deg. Stepladders with pitch up to 60deg may be fitted where the space is 
limited, such as upper casing area, but must be subject to the Buyer’s approval.  
The engine room stepladders are to be orientated in the forward / aft direction 
where practicable. 
Stepladders are to be of steel construction with non-slip plate treads and are to 
be provided with steel dust pans on the underside.  
All stepladders are to have a minimum width between 600mm and 700mm. 
Fixed ladders may be used for emergency escape routes, inside the funnel, 
and for equipment and spaces requiring only occasional access.  Fixed ladders 
are not to exceed 3m in height without an intermediate platform. 
Upper access points to fixed ladders to be protected by a gate-bar 
manufactured from 50mm diameter mild steel pipe, hinged vertically at one end 
and resting in a guide slot at the opening end. 
Where necessary for overhaul of machinery, guardrails and stanchions and 
sections of floor plate supporting structure shall be removable, but firmly 
secured. 
All stairs in the engine room and machinery spaces are to be made of bulb 
profile stringers with steel chequered plate steps and galvanised pipe 
handgrips. 
Vertical ladders are to have flat steel stringers with square section steel rungs 
arranged with one corner vertical. 
Stringers are to be spaced 305mm apart, and to be a minimum of 150mm away 
from bulkheads etc. measured at the rungs. 
Stair and ladder openings are to be fitted with upstands around three sides to 
prevent water draining down the stairways. 
Loose floors in the machinery spaces are to be of chequered aluminium plates 
with 5mm, galvanised, chequered steel plates in way of escape routes.  All floor 
plates are to be fitted on steel angle bearers and secured with countersunk 
brass screws. 
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526 STEPS AND LADDERS IN TANKS 

The tanks will be accessible through manholes via foot irons or by means of 
fixed ladders having rungs of square steel bar and flat steel stringers 
Width of rungs abt. 300 mm. 
The requirement of ISO 14122 is to be applied except where otherwise 
specified below.  
Special attention is to be paid to the design of access and egress facilities in 
tanks and enclosed spaces. 
Ladders, Stepladders, Walkways, Guard-rails, access openings, etc. are to be 
arranged for easy movement of personnel with breathing apparatus and the 
removal of an injured person by stretcher. 
Cofferdams, fuel oil, fresh water and water ballast tanks larger than 100m3 shall 
have at least two access points.  
For water ballast tanks bordering the 02 deck, one of the access points shall be 
via the 02 deck. 
The height of any ladder must not exceed 4m without an intermediate landing. 
No safety cage shall be fitted. The clear width between ladder stringers is to be 
at least 450mm 
Guard-rails are to be provided around landings and intermediate platforms. 
Grab handles are to be provided both internal and external to the manhole. 
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53 EXTERNAL DECK COVERING, STAIRS & LADDERS 

531 EXTERNAL DECK COVERING 

All exposed weather decks and walkways are to be painted with ‘anti skid’ paint.  
External Passenger Decks to be suitably primed and applied with non-skid 
compound of noise absorbing type. 

533 HANDRAILS, RAILINGS & GATES 

Railings and handrails will be fitted according to safety rules. 

Handrails and stanchions of galvanised mild steel to be fitted to the 04 Deck 
and above as shown on the General Arrangement and as required by Flag. 
Rails are to be fitted to all sloping ladders and stairs, around openings and any 
walkways or platforms required for maintenance purposed.  Particular attention 
is to be given to facilitate access to all wheelhouse windows. 
Clear of passenger areas, the guard rails top rail to be formed of mild steel pipe 
with intermediate horizontal rails of solid round steel bar. 
All open ends of hollow pipe top rails etc. are to be capped with plastic bungs to 
prevent water ingress and corrosion. 
In way of passenger areas, the guard rails are to be formed by upper and lower 
horizontal flat bar with vertical square or round section filling bars to give a 
close spacing and pleasing appearance.  The top of the rails is to be finished 
with a substantial (42.5mm bore) mild steel pipe.  Vertical rails according to 
regulations to prevent unintentional slip through of children / passengers. 
Passenger rails at the aft end of 04 and 06 Deck to have an additional 300mm 
extensions angled aft to afford additional protection from the drop below. 
Stanchions are to be of flat bar section spaced approximately 1500mm apart 
and welded to deck or house side, with back stays with minimal splay as 
necessary. 
Rails and stanchions on the wheelhouse top may require to be of non-ferrous 
material in way of compass binnacle. 
All rail assemblies to be galvanised after manufacture with sections bolted 
together to minimise welding at site thus causing damage to the galvanising.  
Where this is unavoidable and at deck level, damaged galvanising to be made 
good by the application of galvafroid paint prior to finish painting. 
External grab rails of mild steel pipe are to be around deckhouse exteriors. 
Internal grab rails in crew accommodation to be stainless steel. 
See Accommodation section for internal passenger areas. Storm rails to be 
made of aluminium or stainless steel. 
If railings / handrails will be arranged in tanks, they will be made from solid 
material only (flat and round bars). 
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534 EXTERNAL PLATFORMS, STEPS AND LADDERS 

Stairways will be arranged as shown in the General Arrangement Plan. 
Inclination and clear width will be defined according to regulations, and of 
maximum slope of 45 degrees. 
Handrails will be made of galvanized 1¼ inch pipes, 1050mm above steps. 
Fixed vertical ladders for emergency escapes, stores, mast etc. will be 
provided. They will have rungs of square steel bars and flat steel stringers. 
Fixed vertical ladders are to have flat galvanised steel stringers with square 
section galvanised steel rungs arranged with one corner vertical. 
Ladders higher than 2.3m are to have back hoops or harness and safety track. 
Handrails will be provided as required by safety regulatory bodies. Width of 
rungs in emergency escapes will be abt. 400 mm. 

Stair and ladder openings are to be fitted with upstands around three sides to 
prevent water draining down the stairways. 
Platform and walkway gratings on the exposed deck are to be of an approved 
GRP material. 
The requirement of ISO 14122 is to be applied except where otherwise 
specified below. 
Fixed ladders may be used for masts and for equipment and spaces requiring 
only occasional access. 
Platforms, including operator platforms provided for deck machinery, are to be 
provided with guardrails. 

i) Pilot Ladders 

A self-contained, one man operated, rope pilot ladder are to be provided on 
both the port and starboard sides of the vessel at the pilot station. 
Attachment points and removable vertical posts to provide handhold will be 
installed. 
The pilot ladder arrangement shall meet IMPA requirements. 

535 GANGWAYS 

Embarkation of passengers and crew is via vehicle deck and weather tight 
doors will be arranged on 04 Deck (for a shore-based gangway) as shown on 
the General Arrangement plan. 
Doors on 04 Deck will be of double or single leaf type, hydraulically operated, 
clear width of at least 2m, clear height about 2.1m. 
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536 GANGWAY DAVITS 

Two gangway davits to be fitted on deck 7 as shown on GA with capacity of 2 
tonnes.  Davits to be capable of remote operation from deck 5 entrance doors.  
Davits to have ability to boom out gangway 1 metre from ship's side. 
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54 FURNITURE, INVENTORY AND ENTERTAINING EQUIPMENT 

540 GENERAL 

The principle arrangement of the passenger public rooms is shown on the 
General Arrangement. The detailed layout, material and colour selection of all 
public rooms will be guided by the Buyer’s Interior Architect, and subject to 
Buyer’s approval. 
European style accommodation to the highest marine standard is to be 
provided for the vessel's complement. It shall meet all Flag state and regulatory 
requirements, and provide a comfortable living and working environment. 
Fire resistant materials are to be provided for all accommodation furniture, 
including, covers, curtains and flooring. 
All furniture and equipment is to be of good quality, strongly constructed and 
easy to clean. 
Crews Mattresses shall be of high quality pocket spring type. 
In particular the requirements of the IMO FTP Res. A653 (16) Pt 2, 5, MSC 
61(67) are to be complied with as well as meeting the EU “Wheel Mark” 
standard. Certificates of compliance are to be provided to the Buyer.  
Linings to bulkheads are to be finished in balanced PVC laminate, as 'Formica' 
or similar approved.  All joints are to be flush concealed type.  "Omega" profiles 
are not acceptable. 
Linings are in feature areas to be formed in horizontal bands and are to 
incorporate integral bevel edged mirror panels and flash gaps. 
Glazed bulkheads are to be fully frameless, with mounting channels concealed 
within deck and deckhead finishes.  Allow for decorative film to Architects 
design to be applied to simulate acid etching.  Doors within glazed bulkheads 
are to be likewise frameless. 
Solid doors within public areas, including fire doors are to be faced with 
Strataflex or Gislaved foil.  Where vision panels are required, these to be 
formed with stainless steel framed circular port holes. 
The layout and arrangement must also comply with the requirements providing 
for persons with functional disabilities ‘’ DPTAC requirements. 

i) Public Space Furniture 

Allow for all seats and sofas to be upholstered in a combination of natural 
leather and woven fabric, in a ratio of 50/50.  For style guide allow for Andrew 
Muirhead leather (www.muirhead.co.uk) and Sinclaire Cara range 
(www.sinclaire.co.uk) 
Sofas 
Each back and seat will be independent.  Removable cushion covers.  Fire 
resistant foam.  Sofas shall have fixed bases or legs and removable seats. 

http://www.muirhead.co.uk/
http://www.sinclaire.co.uk/


CALMAC Ferries Ltd  Page 201 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

All upholstered furniture to have upholstery of foam type with durable covering 
fabric.  Dacron lining under fabric. 
Seats 
To be durable and suitable for intended service. 
Types to be to Buyer's selection and approval and will comprise a variety of 
metal and timber framed chairs, upholstered tub chairs and arm chairs. 
External seats to be stainless steel, powder coated. Free draining & red in 
colour 
Tables 
Top of laminate with fiddled edges. 
Stands of chrome plated or brushed stainless steel. 

ii) Deckheads and Tween Deck Heights 

All deckheads generally within passenger areas on Deck 04 and 05 to be 
formed with a combination of Lautex or similar approved colour coated or 
polished finish metal tiles or planks, with feature areas of glass bevel edged 
mirror.  All areas will have feature deckheads of changing levels, reflecting the 
deck layout below, with special curved edge profiles incorporating concealed 
LED lighting.  Deckhead features will take the form of raised domes and 
lowered accent panels, finished in Strataflex material. 
The minimum clear headroom where full and free movement is required is not 
to be less than 2,100mm in crew accommodation and 2,300mm in passenger 
saloons, rising to 2,400mm in isolated feature domes and lowering to 2,200mm 
in accent areas. 

iii) Screens 

Passenger saloons will be sub-divided by low screens as shown on the General 
Arrangement.  These are to be steel framed with decorative facings produced in 
articulated design incorporating laminate facings, natural hardwood 
embellishments and cappings with low glazed upper sections on stainless steel 
supports, with decorative film applied to simulate acid etching. 

iv) Mock Ups 

All public spaces rooms are to be artistically represented by sketches or 
computer representations designed to highlight the compartments features as 
part of the accommodation design package.  This is the responsibility of the 
Builder. 
The Builder is to allow for the production of mock up sections of fixed seating, 
screens, counters and display furniture to all principle public areas for approval 
by the Buyer and Interior Architect prior to construction. 
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541 ACCOMMODATION OUTFIT 04 DECK 

The final layout and colour scheme to be by the Buyers choice  
Access to 04 Deck provided via by passenger lifts, stairwells from the vehicle 
decks and by the passenger entrance areas Port and Starboard as indicated on 
the General Arrangement. 

i) Passenger Entrance Area 

This area incorporating reception/information office, tourist information area 
Baggage Area. 

The reception/information and passenger enquiry desk to be arranged on the 
portside aft of the port embarkation entrance door as indicated on the General 
arrangement. 
The desk will have a feature front, incorporating accent lighting and granite top.  
It should be bright light and open plan with a light open style security shutter.  
This office should have adequate desk space for one computer and printer and 
also house the passenger entertainment system controls. All passenger spaces 
controls (heating and lighting) should also be centred in this office. 
Tourist Information area will be open plan with a variety of display boards / 
shelves,  Flexible area with space for pop-up tourist information signs. 
Deck finishes will comprise part porcelain decorative tiles incorporating purpose 
designed and cut features and borders, part carpet and part Amtico 
tiling/planking. 
Public Male, Female, Disabled toilets and Baby Change as indicated on the 
General Arrangement. 

ii) Retail Unit/Shop 

The retail outlet/shop will be equipped with shelves, show cases and service 
counter. The outlet opens into the passenger lounge.  Entrance opening shall 
be lockable by movable glass bulkheads or metal shutters. 
Wall mounted display-system and free-standing shelve-system. 
Show cases shall be marine chipboard covered with laminate, ABS or wooden 
edges, lockable glass doors in the upper part, lockable lower doors and 
adjustable glass shelves with chrome rail 
Counter with lockable drawers, doors and stand for cash register: metal corpus, 
decorative front of marine chipboard covered with laminate, ABS or solid wood 
edgings, top plate of acrylic stone. 
Deck covering will be Amtico plank 
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iii) Family Zone 

The family lounge arranged with seating to be arranged for approximately 41 
persons being a mixture of lounge and easy chair and table styles.  
An area adjacent to the lounge to be arranged with children’s cub club soft play 
and typical indoor playground equipment and giving easy parental supervision 
from the family lounge and will be separated by full height frameless glass 
bulkheads.  Play area to be separated into 2 distinct areas.  A toddler’s soft 
play, closest to the family lounge and a children’s (up to teenage) area with 
electronic games.  Deck finishes will be part carpet and part Amtico tile/plank. 
Public Male, Female, Toilets and Baby Change. 

iv) Gaming Area 

“Game On” to be arranged with Game machines and gaming equipment to be 
supplied by the Buyer.  This area is intended to be for gambling machines.  
Builder will provide cabling and fixing provisions. 
Deck finish to be aluminium chequer plate.  Allow for purpose made coloured 
neon tube lighting/signage. 
Special attention is to be paid to minimise noise transmission into lounge 
spaces. 

v) Aft Lounge 

The Aft lounge located on 04 Deck is to incorporate full depth glazing 
observation windows aft for maximum panorama view aft. 
To be arranged with reclining seating, free standing chairs, sofas  tables and 
stools arranged for two and four persons. 
Total Seating for approximately 129 persons. 
The area will include feature lighting columns, balustrading and screens. 
Deck finishes will be part carpet, part Amtico plank/tiles. 
Exterior Access port and starboard leading to 05 Deck 
 

vi) Crews Accommodation 
Crew Cabins arranged as shown on the General Arrangement Plan, all en-
suite, comprising: 
Twenty Four (24) Single Man Crew Cabins 
All arranged in compliance with MLC 2006. 

vii) Crews Single Cabins 

Each cabin is to contain the following: 

• Kneehole writing desk with drawers 
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• Desk light 
• Telephone 
• Upholstered desk chair with arms 
• Upholstered settee 
• Bookcase 
• Door holdback hook 
• Coat hooks 
• Waste paper bin 
• Window curtains and curtain rail 
• Lower berth to suit 2000mm x 800mm mattress with berth curtains, 

lockable drawers under, and berth light 
• Upper berth to suit 2000mm x 800mm mattress with berth curtains, 

ladder, and berth light (Double Cabin only) 
• Fully fitted wardrobe with shelves etc. (plus a second wardrobe for 

Double Cabins)  
• TV/Radio aerial socket 
• 2 off RJ45outlet LAN Socket 
• 32”TV and Blu-Ray player 

The Toilet is to be a self-contained wet unit containing the following: 

• Washbasin with spring loaded mixer tap 
• Shower with approved mixing unit 
• Vacuum water closet with hinged toilet seat and cover 
• Toilet roll holder 
• Towel rail 
• Large toilet cabinet with mirror front 
• Coat hooks 
• Storm grab rails 
• Shaver socket 
• Tumbler rack 
• Rubber shower mat 
• Soap trays 
• Shower curtain 
• Toilet brush and holder 

viii) Crew’s Mess Area 

The Crews mess room is to be arranged as shown on the General Arrangement 
plan and is to be designed, sized and furnished with upholstered chairs and 
with dining tables fitted with fiddles and condiment racks.  
The tables are to be rectangular with the chairs arranged to slide/suspend 
under the tables when not in use, with suitable locking arrangements to prevent 
movement and facilitate cleaning. 
The mess room is to be arranged for self-service by the crew and in addition to 
the arrangement of dining tables; the following furnishings are to be fitted: 
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• Sideboard complete with racks for storage of condiment bottles, 
glasses and crockery. The drawers are to be subdivided and lined with 
baize for the storage of cutlery. Sufficient space is to be provided for 
the storage of two complete dinner place settings for 60 persons 

• One (1) waste bin 
• One (1) notice board 900mm x 600mm 
• Clock 
• Telephone and talkback unit 

All electrical equipment is to be certified for 50Hz operation. 

ix) Crews Lounge / Recreation Room 

A Crew Lounge and Recreation Area is to be arranged on 04 Deck, as shown 
on the General Arrangement plan.  They shall be furnished to seat about 20 
persons in total with coffee tables and settees. 
The following additional furnishings are to be included: 

• Wall and sideboard units to be built in with bookshelves, cupboards and 
drawers incorporated 

• One (1) 40” LED colour television suitably bulkhead mounted in each 
lounge 

• Blu-Ray players and AM/FM digital tuners linked to central TV/radio 
tuner aerial system 

• 2 off Cat 7 internet sockets 
• Good quality upholstered settees and lounge chairs 
• Coffee tables 
• Coat hooks 
• Clock 
• Sidelight curtains 
• Notice board 
• Two (2) waste bins 
• One (1) automatic Italian-style fresh coffee machine  
• Telephone and talkback unit 

The lounge areas are to be attractively designed to have a light and spacious 
appearance and furnishings are to be to a high standard. 
Feature areas with planters are to be incorporated to a reasonably high 
standard. 

x) Officers Duty Mess/Recreation room 

To be arranged as common facility for Officers, generally as depicted in the 
General Arrangement.  
Hot and cold food serving sideboard and equipment to be arranged as shown 
on General Arrangement drawing. 
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xi) Pantry 

A combined Officers' and Crew pantry to be arranged adjacent to the 
messroom with interconnecting door. 
Food lift operating from Galley on 05 deck to the Pantry 
 

• Stainless steel double bowl sink unit and double drainer 
• Hot water boiler, 118 litre capacity 
• Microwave oven, 1400 watt 
• Dishwasher, under bench type 
• Hot cupboard/bain marie, four compartment type 
• Stainless steel washhand basin 
• Hot air hand dryer 
• Insect killer 
• One (1) small stainless steel hands free washbasin with hot and cold 

taps and hot water boiler of about 10 litres capacity with fill line and 
tap 

xii)  Crew Gymnasium 

A gymnasium space on 04 Deck is to be arranged for use as a crew fitness 
centre. 
The space is to be fully insulated and lined, with deck coverings fitted as other 
accommodation spaces, but overlaid with secured padded matting to protect 
against injury. 
The gymnasium is to contain equipment which is to be carefully selected for 
shipboard use, in conjunction with Buyer’s approval, generally comprising: 

• Two (2) exercise bikes 
• Two (2) rowing machines 
• Two (2) Multi-Gym equipment suitable for shipboard use 

xiii) Crew Sauna 

A sauna is to be arranged on adjacent to the crew gym side as arranged on the 
General Arrangement plan comprising: 

• One sauna suitable for 2 to 4 persons 
• Wood slat seats 
• Cold drinking water dispenser 
• Cold water washdown tap 

All sharp edges and corners of all equipment are to be fitted with suitable 
heavy padding to protect against injury. 
A shower area is to be arranged adjacent to the Sauna comprising: 

• Two (2) showers  
• Two (2) sinks 
• One (1) wooden slatted bench 
• Four (4) lockers 
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542 ACCOMMODATION OUTFIT 05 DECK 

i) Forward Observation Lounge 

The Forward Lounge area to have an optimal panoramic viewing incorporating , 
reclining chairs, with seating arranged for approx 87 persons. 
Reclining chairs are to be Beurteaux Ocean Club with arms, incorporating 
power points for charging, covered in part leather and part fabric.  
Ceiling mounted LCD TVs to be located above these seats.TBC with Owner 
The lounge area to be attractively designed to have a light and spacious 
appearance and furnishings are to be to a high standard. 
Intended as an Economy+ area with separation from main passenger space 
formed with full height frameless glass bulkhead. 
Deck coverings to be part carpet, part Amtico tile/plank. 

ii) Cafeteria  

The cafeteria for seating approximately 198 persons and having fixed dining 
tables and free standing chairs arranged for two and four persons, and 
electrically adjustable tables for wheelchair users. 
Deck finishes will be part carpet, part Amtico tile/plank. 

iii) Food Servery 
The Self-service area (food servery) located adjacent and with direct access to 
the galley, contains various servery counters with hot and chilled units, hot and 
cold beverage dispensers, condiment station and 1 POS station.  The food 
servery will have a feature front, incorporating accent lighting and granite top. 
Power for two till points (tills are Buyer's supply). 
The following to be delivered/mounted by the Builder: 

Heated counter 

Victor Heated ceramic counter over tray slide comprising: 

• 2 off 1500mm heated sections 
• Heat lamps overhead 
• Cut out for plate dispenser 

Plate dispenser 
Hupfer twin tube heated plate dispenser or equal 



CALMAC Ferries Ltd  Page 208 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

Refrigerated/ambient counter c/w plate dispenser & soup section 

Soup kettle 
2off. 11 litre capacity Dualit Hotpot soup kettle or equal 

Refrigerated/ambient counter c/w plate dispenser & cash section 
• Fosters or equal 
• U shaped counter 
• Tray slide 
• Single tube plate dispenser 
• Multi tiered refrigerated display 
• Cashier's cut out 

Cold Drinks dispensers 
Various cold drinks and Juice.  Pergal Milk dispenser.  Ice Dispenser, Foster 
or equal. Buyer's supply.   
 
The Builder is to provide/install cold water supply, electric supply and drains 
directly below each location. 

Cup carousel 
Heated Intsanta or equal cup carousel 

Hot Beverage machines 
Bean to Cup machines, La Cimbaldi or equal.  Hot Chocolate machine. 
Buyer's supply.   
 
The Builder is to provide/install cold water supply, electric supply and drains 
directly below each location. 

Toasting 
2 x Panini Express by Dualit, or equal. 
Rotary Toaster by Dualit, or equal. 

Microwave 
1400W Panasonic, or equal. 

Cash registers 
Buyer's supply 

Refrigerated/ambient counter c/w soup section & cash section 
• Fosters or equal 
• Dog leg counter 
• Tray slide 
• Cashier's cut out 
• Multi tiered refrigerated supply 
• Recess to take soup kettle 
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Cutlery/condiment unit 
• Cutlery/condiment unit over tray slide comprising 2 off elevated 1/6 size 

condiment containers complete with 4 off "Le Discover" cutlery boxes 
Four tier solid epoxy coating shelving 

As required 
Cleaner's sink 

• W & G Sissons G21663N cleaner's sink complete with hot and cold 
hands free taps or equal 

iv) Main Galley 
See SGp 55 

The Galley shall serve the Cafeteria, and Crew Pantry.  Fully outfitted and fit for 
purpose for required vessel service. 

v) Quiet Stbd Side Lounge 
To be arranged for as a quite /conference area 
Seating to be arranged with reclining chairs, easy chair style with tables.  
Arranged to give maximum external view, with full height windows.  
Area to be arranged with approximately 28 seats 

vi) Upper Aft Lounge 

The lounge balconied, overlooking 04 Deck.  To incorporate full depth glazing 
observation windows aft for maximum panorama view aft. 
To be arranged with reclining seating, free standing chairs, sofas, tables and 
stools arranged for two and four persons. 
Area to include TV screening area 
Total Seating for approximately 202 persons. 
The area will include feature lighting columns, balustrading and screens. 
Deck finishes will be part carpet, part Amtico plank/tiles. 
Exterior Access port and starboard leading to:05 Deck 
 

vii) First Aid Room 

A dedicated sick bay is to be provided on 05 Deck of size and arrangement to 
allow the passage of a wheelchair or stretcher, containing the following: 

• Kneehole writing desk with drawers 
• Desk light 
• Telephone 
• Upholstered desk chair with arms 
• Bookcase 
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• Door holdback hook 
• Coat hooks 
• Waste paper bin 
• Hospital bed to suit 1900mm x 900mm mattress with berth light 
• Wardrobe 
• Locker with shelves etc. 
• TV/Radio aerial socket 

 
The Bathroom is to be a self-contained wet unit and to be accessible for 
persons with disabilities; containing the following:  

• Washbasin with spring loaded mixer tap 
• Bath with approved mixing unit 
• Vacuum water closet with hinged toilet seat and cover 
• Toilet roll holder 
• Towel rail 
• Large toilet cabinet with mirror front 
• Coat hooks 
• Storm grab rails 
• Shaver socket 
• Tumbler rack 
• Rubber shower mat 
• Soap Trays 
• Shower curtain 
• Toilet brush and holder 
• Lighting 
• Heated Floor 

An extensive medical locker is to be installed. The locker is to be fully equipped 
and include the following: 

• 1 off dispensary area. 
• 1 off refrigerator (small) 
• Range of lockable cupboards, shelves etc. 

Medicines to Regulatory requirements 
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543 ACCOMMODATION OUTFIT 06 DECK 

Officer Cabins arranged as shown on the General Arrangement Plan, all en-
suite, comprising: 
Captain, Chief Engineer Suites, Two (2) Senior Officer Suites, Four (4) Officers 
Cabins, and Two (2) Cadets cabins  
All arranged in compliance with MLC 2006. 

i) Captain & Chief Engineer Class Suites 

The Captain and Chief Engineer are each to be provided with a suite located on 
06 Deck comprising a day room, bedroom and private toilet and shower. 
The Captain’s and Chief Engineer’s suites are generally to comprise the 
following: 
Dayroom: 

• Desk with cupboards, drawers and worktop 
• Desk light 
• Telephone with bedroom extension 
• Upholstered desk chair with arms 
• Upholstered built -in corner settee 
• Upholstered easy chair and desk chair with arms 
• Occasional table 
• Bookcase 
• Door holdback hook 
• Coat hooks 
• Waste paper bin 
• Window curtains and curtain rail 
• TV/Radio aerial socket 
• 2 off double RJ45outlet LAN Sockets 
• 32”TV and Blu-Ray player  
• Small safe built into sideboard (Master’s cabin only) 
• Small refrigerator to be arranged for controlled drugs. (Master’s cabin 

only) 
• Key cabinet 
• Built in filing cabinet (matching furniture) 
• Clock 
• Aneroid barometer 
• Notice board 
• Curtain between day room and bedroom 
Bedroom: 
• Berth to suit 2100mm x 900mm mattress with lockable drawers under, 

and berth light 
• Fully fitted wardrobe with shelves etc. 
• Bedside cabinet/chest of drawers 
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• Easy chair 
• Window curtains 
• Coat hooks 
• Book shelf 
The Toilet is to be a self-contained wet unit containing the following: 

• Washbasin with spring loaded mixer tap 
• Shower with approved mixing unit 
• Vacuum water closet with hinged toilet seat and cover 
• Toilet roll holder 
• Towel rail 
• Large toilet cabinet with mirror front 
• Coat hooks 
• Storm grab rails 
• Shaver socket 
• Tumbler rack 
• Rubber shower mat 
• Soap Trays 
• Shower Curtain 
• Toilet brush and holder 
• Lighting 
• Heated Floor 

ii) Senior Officer Suites 

Senior Officer suites are each to be provided with a large cabin located on 06 
Deck, comprising a day room and a bedroom with private toilet and shower. 
The suites are generally to comprise the following: 

Dayroom: 
• Desk with cupboards, drawers and worktop 
• Desk light 
• Telephone  
• Upholstered desk chair with arms 
• Upholstered built -in corner settee 
• Upholstered easy chair and desk chair with arms 
• Occasional table 
• Bookcase 
• Door holdback hook 
• Coat hooks 
• Waste paper bin 
• Window curtains and curtain rail 
• TV/Radio aerial socket 
• 2 off double RJ45outlet LAN Sockets 
• 32”TV and Blu-Ray player 
• Built in filing cabinet (matching furniture) 
• Curtain between day room and bedroom 
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Bedroom: 
• Berth to suit 2100mm x 900mm mattress and with lockable drawers 

under, and berth light 
• Fully fitted wardrobe with shelves etc. 
• Bedside cabinet/chest of drawers 
• Window curtains 
• Coat hooks 
• Book shelf 

The Toilet is to be a self-contained wet unit containing the following: 

• Washbasin with spring loaded mixer tap 
• Shower with approved mixing unit 
• Vacuum water closet with hinged toilet seat and cover 
• Toilet roll holder 
• Towel rail 
• Large toilet cabinet with mirror front 
• Coat hooks 
• Storm grab rails 
• Shaver socket 
• Tumbler rack 
• Rubber shower mat 
• Soap trays 
• Shower curtain 
• Toilet brush and holder 
• Lighting 
• Heated Floor 

iii) Officers Single Cabins 

Each single cabin is to contain a private toilet and the following: 

• Kneehole writing desk with drawers 
• Desk light 
• Telephone 
• Upholstered desk chair with arms 
• Upholstered settee 
• Bookcase 
• Door holdback hook 
• Coat hooks 
• Waste paper bin 
• Window curtains and curtain rail 
• Berth to suit 2100mm x 900mm mattress and with lockable drawers 

under, and berth light 
• Fully fitted wardrobe with shelves etc. 
• TV/Radio aerial socket 
• 2 off RJ45outlet LAN Socket 
• 32”TV and Blu-Ray player 
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The Toilet is to be a self-contained wet unit containing the following: 

• Washbasin with spring loaded mixer tap 
• Shower with approved mixing unit 
• Vacuum water closet with hinged toilet seat and cover 
• Toilet roll holder 
• Towel rail 
• Large toilet cabinet with mirror front 
• Coat hooks 
• Storm grab rails 
• Shaver socket 
• Tumbler rack 
• Rubber shower mat 
• Soap trays 
• Shower curtain 
• Toilet brush and holder 
• Lighting 
• Heated Floor 

iv) Cadets Single Cabins 

Each cabin is to contain the following: 

• Kneehole writing desk with drawers 
• Desk light 
• Telephone 
• Upholstered desk chair with arms 
• Upholstered settee 
• Bookcase 
• Door holdback hook 
• Coat hooks 
• Waste paper bin 
• Window curtains and curtain rail 
• Lower berth to suit 2000mm x 800mm mattress with berth curtains, 

lockable drawers under, and berth light 
• Upper berth to suit 2000mm x 800mm mattress with berth curtains, 

ladder, and berth light (Double Cabin only) 
• Fully fitted wardrobe with shelves etc. (plus a second wardrobe for 

Double Cabins)  
• TV/Radio aerial socket 
• 2 off RJ45outlet LAN Socket 
• 32”TV and Blu-Ray player 

The Toilet is to be a self-contained wet unit containing the following: 

• Washbasin with spring loaded mixer tap 
• Shower with approved mixing unit 
• Vacuum water closet with hinged toilet seat and cover 
• Toilet roll holder 
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• Towel rail 
• Large toilet cabinet with mirror front 
• Coat hooks 
• Storm grab rails 
• Shaver socket 
• Tumbler rack 
• Rubber shower mat 
• Soap trays 
• Shower curtain 
• Toilet brush and holder 

v) Ships Office 

A ship’s office is to be arranged on 06 Deck adjacent to the Officer’s 
accommodation as indicated on the General Arrangement plan. The ship’s 
office is to be outfitted as follows: 

• Worktop space arranged with kneehole desk spaces for computer 
equipment, flat screen displays, keyboards, printers, drawers and filing 
cabinet under 

• Cupboard units/worktops with top unit bookcases over 
• Large book shelves 
• Two (2)  three-drawer filing cabinets 
• Two (2) desk chairs 
• One (1) Telephone 
• Coat hooks 
• One (1) Notice/pin board 
• One (1) Key cabinet 
• Four (4) off RJ45outlet LAN Socket 
• Two (2) Shelves with fiddles and containment suitable for files, 

manuals, plans etc 
• Two (2) clean power sockets for a PC with keyboard and printer for 

the planned maintenance system and CD storage space for electronic 
ship’s manuals CDs, etc.  PCs, printers and planned maintenance 
system software are to be Buyer’s supply, the Builder is to assist with 
building up a database from equipment suppliers. 

vi) Navigation Equipment Room 

A Navigation Equipment Room is to be arranged on 06 deck as per the General 
Arrangement to contain PC systems for Navigation Equipment, master Gyro 
system UPS etc. 
A separate system, consisting of  information screens of flat screen or monitor 
type with local sound to be provided to display company and safety information.   
The system is capable of displaying the ship position, signal taken from the 
ECDIS.   



CALMAC Ferries Ltd  Page 216 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

The system will be PC based and will be controlled from the Navigation 
Equipment Room.   
The Owner will supply the flat screens, monitors, PCs and all audio amplifiers 
with loudspeakers belonging to the system. 
Bounded by steel, insulated and lined, this compartment arranged for the 
housing of transformers, PA system racks etc. 
Careful consideration to be given to the cooling and heat dissipation aspects 
and it may be necessary to install a dedicated AC system 

vii) Instrument Room 

An instrument room is to be arranged on 06 Deck as per the General 
arrangement containing the telephone exchange system, , UPS equipment etc. 
Racks for equipment including V-Sat and Sat TV system and UPS equipment 
are to be arranged as necessary.  
Bounded by steel, insulated and lined, this compartment arranged for the 
housing of transformers, PA system racks etc. 
Careful consideration to be given to the cooling and heat dissipation aspects 
and it may be necessary to install a dedicated AC system 

viii) Aft External Sun Deck 

Access is via passenger lift arranged at midships port and starboard sides, or 
exterior stairway from 05 Deck port and starboard 
Exterior seating to be arranged at aft end of deck with seating arranged as 
indicated on the General Arrangement. 
The seating arranged to have maximum external view aft and to be protected 
from the wind. 

544 ACCOMMODATION OUTFIT 07 DECK 

i) External Sky Deck 

Access is via passenger lift and internal stairway arranged as shown on the 
general arrangement plan, or exterior stairway from 06 Deck aft. 
Exterior seating to be arranged as indicated on the General Arrangement. 
The seating arranged to have maximum external view forward and to be 
protected from the wind by substantial glazed windbreak screens. 
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545 BRIDGE OUTFIT 

The Navigation Bridge will be located on 06 Deck as indicated on the General 
Arrangement is to be panoramic with enclosed bridge wings and in accordance 
with SOLAS bridge visibility requirements. 
Navigation, radio and control equipment is described in Group 4 of this 
Specification. 
Handrails and grab rails to be arranged around all bridge equipment consoles, 
bulkheads, in way of stairs etc., for safety in heavy weather. 
Toilet cubicle, including wash hand basin arranged aft of the wheelhouse. 

i) Consoles 

Detailed layout of the navigating bridge to be prepared in co-operation with the 
Buyer and a three dimensional outline mock-up constructed.  Special 
consideration is to be given to ensuring a practical and ergonomically correct 
environment.  Special attention is to be given to bridge wing window layout and 
agreed with the Buyer. 
The propeller and engine control consoles are to be incorporated in the main 
console and bridge wings.  Access is to be arranged for maintenance to all 
parts. 
All manoeuvring controls should be ergonomically positioned for ease of use by 
the ship handler. Wing consoles should run fore & aft. 
Consoles, including chart table, flag lockers, etc. to be constructed of 3mm 
Zintec sheet steel powder coated to suit décor are to be arranged to house the 
navigation, automation and all other associated equipment. 
All instrumentation and control equipment is to be illuminated to make it 
operable and visible in darkness and all illumination is to be dimmable and 
shielded where required to prevent glare and interference with night vision. 
Inscribed white on black nameplates arranged to be easily read to be fitted for 
the various items located on the consoles. 
Two Norsap 1000 type chairs on track way to be arranged either side of the T 
console as indicated on the General Arrangement. 
Chart table and adjacent navigation equipment area to have black out curtains 
fitted. 

ii) Deckhead Mounted Equipment 

In addition to the compass binnacle and searchlight controls, a certain amount 
of deckhead mounted equipment such as speed log and echo sounder 
repeaters, together with wind speed indication etc. to be arranged. 
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iii) Ventilation 

Air conditioning and ventilation is described in clause SGp 570 of this 
Specification. 
Directional blowers to be fitted at deckhead level to clear all windows of mist 
and condensation. 
At least two of the wheelhouse windows aft facing on the bridge wings are to be 
capable of being opened. 

iv) Furniture 

All units to be constructed as described for consoles. 
Adequate book shelving and/or cupboard space to be provided for the storage 
of navigational publications, company filing system, navigational equipment 
instruction manuals and various reference manuals.  

Chart Table 

A combined writing and navigation chart table is to be arranged in the 
wheelhouse.  The chart table is to have a width of at least 1500 mm, depth of 
1100 mm and be fitted with a slot on the leading edge.  Drawers for charts 
under. 
The table is to be fitted with an angle-poise dimmable light and stowage rack for 
parallel ruler, dividers, pencils, rubbers etc.  
The table is to be arranged so that instruments can be mounted discreetly 
under a raised section at the rear of the table, clear of the table surface, with 
sufficient clearance such that a chart can be slid under and occupy the space 
directly below the instruments. 

Flag Locker 

Flag locker to suit Buyer requirements. 

Pantry 

Pantry table with wash basin, together with a 60L capacity fridge, catering 
quality filter coffee machine, an electric kettle and a sink are to be provided and 
fitted. 
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55 HOTEL OUTFIT, GALLEY, PANTRY, PROVISIONS, IRONING & LAUNDRY 
EQUIPMENT 

550 GENERAL 

The galley is to be arranged on 05 Deck as indicated on the General 
Arrangement. 
The galley furniture is to be constructed of marine quality stainless steel with 
fitted stainless steel filler pieces between all furniture and from foot to base of 
all furniture and fittings to prevent food particles from being trapped.  All 
remaining gaps are to be well sealed. 
The linings and ceilings are to have a stainless steel finish. 
Galley shall be air conditioned on a total loss system with separate air handling 
unit as required by the regulations.   
The servery opening is to have a fire-rated hatch fitted in accordance with the 
regulations. 
A fresh water wash-down tap is to be fitted. 

551 GALLEY EQUIPMENT 

The galley is to have the following equipment installed subject to Owners 
approval: 

• Four (4) insect control unit Excel Halley 2138 
• Two (2) Vegetable preparation machine Robot Coupe R602 V.V. 
• One (1) Potato peeler (10 kg load) n.n.  Hobart. 
• Small Walk in Chiller Unit (Fosters) 
• Small Walk in Freezer Unit (Fosters) 
• Four (4) counter Chiller units (Gastronorm compatible) (Fosters) 
• Four (4) counter Freezer units (Gastronorm compatible) (Fosters) 
• One (1) Meat slicer Hobart SG 33 
• One (1) 20 quart mixer Hobart HSM20 
• One (1) Blast Chiller/freezer  Foster BCF51 
• Two (2) Solid top Range w. convection Metos Futura RP4/24 
• One (1) Bratt pan Metos Futura PEDH85 
• Three (3) Ten grid Combi Oven, Rational 
• One (1) tilting kettle 76 ltr. Metos Viking 8CS 
• Two (2) Roller grill SEM60 
• Two (2) Double Deep Fat Fryer Metos/Lincat 
• Two (2) Twin Deep Fat Fryer Metos/Lincat 
• Two (2) 5x1/1 Gastronorm Bain-Marie with gantry and heat lamps, Victor 

or equal 
• Four (4) 1400W Microwaves Panasonic or equal 
• Stick Blenders, Robot Coupe MP50 Combi Ultra 
• One (1) Extract canopy (4300mm x 3200mm) Ventmaster Island Canopy 
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• make up air plenum 
• Fire suppression system Ansul 
• Hands free wash basin 

The dishwashing (scullery) and day store areas are to have the following 
equipment installed: 

• One (1) Twin Sink with Hose 
• Two (2) Dishwashers with pass through work tops either side.  Meiko DV 

80.2 
• One (1) Pan wash machine Meiko FV130BH 
• One (1) De watering unit Imperial Machine Co Wastepro 
• One (1) Waste Disposal Unit 
• Hands free wash basin 
• One (1) canopy (shroud) over dishwasher Ventmaster 
• One (1) Distribution unit Ventmaster SDU 
• Two (2) Stainless steel four tier pan racks 1200 mm x 600mm 
• One (1) Stainless steel dish wash table 1600 mm long with overspray 
• div. Stainless steel shelves 
• div. Stainless steel work tables 
• Gutterway to be arranged with two scuppers to ensure drainage under 

normal conditions of heel and trim 
• Other sundry fittings as necessary 

Tray return trolleys shall be discretely located throughout the passenger lounge 
and cafeteria areas for return of dirty dishes.  These will be circulated by retail 
staff to the scullery area on 05 deck for washing of dishes. 

554 COLD AND COOL ROOMS 

i) General 

All provision stores are to be insulated with the bulkheads and ceiling lined with 
a stainless steel faced insulated panel system.  
Storage shelves are to be provided from top to bottom as indicated on 01 Deck 
of the General Arrangement 

ii) Cold and Cool Rooms 

Refrigerated stores spaces are to be fitted as indicated on the General 
Arrangement and as follows: 

Space    Temperature 
Freezers  -18 - -23oC 
Meat Room   +1oC 
Vegetable Room   +2 - 4oC 
 



CALMAC Ferries Ltd  Page 221 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

All insulation to the refrigerated stores is to be 100mm phenolic or alternatively 
polyurethane foam.  Finish being 0.71mm minimum thickness white stelvetite 
except floor which is 14 gauge aluminium tread plate.  All internal angles 
finished with 38 x 38mm aluminium angle.  All internal sealant to be foodsafe 
silicon.   
All doors to be 700 x 1980mm clear opening with low voltage trace heated, 
transformers fitted above doors. 
Doors fittings to be galvanised. 
Cold rooms scupper seals are to be electrically warmed to prevent freezing. 
Two sets of 100% capacity provisions refrigeration plant to be provided, with 
each unit able to automatically maintain the specified cold room temperatures 
under the following conditions: 
Cooling fresh water temperature  36oC 
Ambient air temperature    45oC 
Normal duty cycle    60% 
Both units are to be capable of running in parallel. Both units working together 
to be capable of “pulling down” the refrigerated compartments (fully stored) to 
design temperature within 24 hours. 
Cooling elements are to be equipped with electric de-icing elements. Maximum 
running time of each compressor unit to be 12 hours per day. Cooling of the 
chambers to be by direct expansion unit air coolers with ribbed tube cooling 
section and electric fan.   
Automatic defrosting, door seal and sump drain heaters to be fitted. 

555 DRY PROVISIONS STORES 

One air conditioned dry provision store is to be arranged on 01 Deck as shown 
on the General Arrangement drawing. 
The dry provision store area is to be arranged with four tiers of stainless steel 
shelves and which are adequate for the complement and duty of this vessel. 

i) Bar Stores 

These compartments to be insulated and air conditioned, beer cooler(s) and 
supply python to the servery areas, subject to design development. 

556 GARBAGE TREATMENT AREAS/STORAGE  
The main Garbage Treatment and Storage shall be carried out in a dedicated 
room on 01 Deck, adjacent to the Service Lift.  In addition smaller garbage 
handling areas shall be included on 05 Deck in the Galley, to include a 
compactor to compact packaging materials from provisions arriving in the store. 
Dry garbage is collected in wheelie bins and transported down to 01 Deck by 
service lift.  
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Bags are placed in the garbage containers and containers transported to shore. 
Containers are Buyer's delivery. 
A garbage store for dry garbage and recycling materials will be arranged within 
the short term storage area adjacent to the galley and service lift. 

i) Storage Room 

A dedicated garbage Store room is to be located on the 01 Deck, with easy 
access to the Service Lift, as indicated on the General Arrangement plan. 
Store to be suitable for wheeled storage containers, suitable for towing ashore. 

ii) Garbage Compactor 
One (1) large size Garbage compactor is to be installed.  Compactor to be multi 
chamber unit with two (2) chambers to compact and bale the following: 

• Cardboard, paper etc. 
• Metal cans 

iii) Glass Crusher 
A 3kW glass crusher is to be supplied.  Volume reduction is to be approx. 80%.  
The unit is to be fitted with a level alarm. 

iv) Shredder 
A 3kW mini shredder for plastic to produce pieces for recycling is to be 
supplied. 

v) Macerator 
One way macerators to remove food waste from the galley pot wash and 
scullery areas to be supplied. 
The food waste is to be macerated into pieces less than 25mm diam. In 
accordance with IMO MARPOL 73/78. 
The food slurry is to be transported by vacuum to a free standing stainless steel 
holding tank or approximately 12m3 capacity. 
Holding tank is to be fitted with a combined recirculating / discharge pump.  
Discharge shall be arranged to a manifold at 02 deck, equipped with butterfly 
valve hose connector and closing cap. 
Grey water from the galley will be led through a grease trap to sewage 
treatment plant, overboard or to grey water tank.  
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557  PUBLIC TOILETS IN ACCOMMODATION 

The public toilets on 04 & 05 Decks having enclosed sanitary facilities include 
male, female toilets and washrooms, disabled toilets and baby changing 
facilities. 
Good access to be provided for maintenance purposes to WC valves and for 
rodding piping. Modesty screens to be fitted iwo entrances. 
All fittings are to be as vandal resistant as reasonably possible.  Fittings are to 
be attached to pads firmly fixed to bulkheads and not to the linings. 
The toilets for the use of disabled persons are to be fitted with an alarm 
indicating in the reception area. 
Public toilet areas (male, female and disabled toilets) are to be 
located as follows: 

• 3 off male, 3 off female, 2 off disabled toilet on 04 and 05 Decks 
Each space is to be fully lined and outfitted with at least the following: 

• Non slip decorative tile floor to Architects selection with 150mm coving 
up bulkheads. 

• Laminate bulkhead linings to same standard as passenger 
accommodation. 

• High quality laminate faced cubicle divisions to Buyers approval. 
• Vanity unit comprising Corian or similar vanity top and integral contrast 

colour inset basins, decorative faced enclosed under panels and full 
width full height mirror. 

• Lautex or similar tiled deckhead 
• Additionally, disabled toilets to be fully fitted with access pack and 

handles, as DPTAC requirements. 
• Wash basin table made of steel, laminate etc.  
• Electric hand dryer 
• Mirror 
• Liquid soap holders as per amount of basins 
• Litter box 
• Urinals, wall model, porcelain (in men's toilets), automatic flushing 
• Foldable table for baby care (in nursery) 

For each divided toilet seat space: 

• Toilet seat, wall mounted, EVAC or similar 
• Paper holder 
• Allowance paper holder 
• Clothes hook 
• Ladies’ disposal box (in ladies toilets) 
• Water closet 
• Paper holder 
• Washbasin with mirror 
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Baby Changing 

Standard of finish shall be equal to other Public Toilets on board, and shall 
include: 

 
• Folding table 
• Waste bin 
• Toilet paper holder and one spare 
• Clothes hook on door 
• 2 coat hooks on bulkhead 
• Storm grip 
• Electric Bottle Warmers 

Passenger Showers 

2 off Female and 2 off Male passenger showers shall be fitted on 04 deck.  
Standard of finish shall be equal to other Public Toilets on board, and shall 
include: 
 

• Shower tray 
• Shower unit 
• Soap dish 
• Hanging rail and hook 
• Curtain or screen 
• Folding seat 

558 LAUNDRY EQUIPMENT 

Two (2 Laundries, one for Officers and one for Crew, are to be installed on 04 
and 06 Decks as shown on the General Arrangement plan. 

Each laundry is to be fitted with the following: 

• Domestic type (about 10kg capacity) washing machines. Two (2) in 
Officers and Four (4) in Crews Laundry. 

• Domestic type (about 5kg capacity) tumble driers. Two (2) in Officers 
and Four (4) in Crews Laundry. 

• Two (2) ironing board + iron.  
• One (1) wash tub with hot and cold water is to be fitted. 
• A separate drying room with hanging racks and ‘black’ electric 

convection heaters is to be provided. 
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559 STORAGE LOCKERS IN THE ACCOMMODATION 

All decks are to have adequate storage lockers, the location and size is to be 
approved by the Buyer.  
All other stores are to have adequate shelves and wooden grating. 
Shelves generally are to have a minimum load bearing capacity of 150 kg per 
running metre. 
Depth of shelves generally to be a minimum of 520 mm. 
Other lockers, electrical distribution board lockers, etc are to be arranged as 
necessary. 
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56 LIFTING EQUIPMENT 

560 GENERAL 

All necessary lift for services and passengers shall be arranged.  See also SGp 
45 for Machinery Lifting Equipment. 

561 PERSONNEL ELEVATORS AND ESCALATORS 

Refer also to SGp 140. 

i) Passenger Lifts 

The Main Passengers lifts to be provided operating from the 02 Deck, serving 
03, 04 & 05 Decks as shown on the General Arrangement. 
The forward starboard lift will also operate to 06 deck 
The forward Passenger lift starboard side to be provided operating from the  05 
Deck and serving 06and 07 Decks as shown on the General Arrangement. 
All lifts will be provided with emergency call to wheelhouse.  For stops on 
hoistable car decks an interlock will be provided assuring that doors not open if 
decks not in correct position. 
The lifts being suitable for ten persons, electrically operated passenger lifts will 
be provided and will meet the requirements of UK Authority and DPTAC. 
Each lift will be suitable for a wheelchair and user, together with one passenger. 
The cars will be of stainless steel.  
Speed will be about one metre per second with door width minimum 900 mm.  
SWL: 800 kg 
The landing doors of the lifts will open and close automatically with maximum 
clear opening. 
Doors will be A60 fire resistant. 
The cabins will have automatic doors similar to those fitted on the landings and 
operating synchronized with them. All lifts are to incorporate door locks, over 
speed switches, interlocks, automatic floor levelling devices etc.  
Sea mode and harbour mode switch will be provided in wheelhouse.  
(Sea mode NO access below 04 Deck). 
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562 FOOD, LINEN AND FREIGHT ELEVATORS 

i) Service Lift 

One electrically operated service lift to be provided operating from 01Deck with 
stops at 02, 04 & 05 decks, this lift shall be used for provisioning of stores and 
laundry to the vessel, from containers arriving on the vessel at 02 deck level, 
and also to remove garbage and dirty laundry back down to the 01 deck level. 
The size of lift will be maximised, but not less than 2100 mm x 2300 mm clear 
space., 
The builder shall ensure that this lift is compatible with the chosen containerised 
stores handling system.  see also sgp 552 
Capacity: 750 kg. lift will be suitable for man riding for crew only. 
Fire and safety features to be similar to that for passenger lifts. 

ii) Food hoists 

An electrically-operated food hoist will be installed for service between galley on 
05 deck and crews pantry on 04 deck. 
Food hoist will have fire shutters at each end and comply with flag 
requirements. 
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57 HEATING, VENTILATION AND AIR CONDITIONING SYSTEMS 

570 GENERAL 

All component parts of the HVAC system are to be new and designed for use in 
the marine environment.  They are to be manufactured from materials that are 
highly resistant to salt water immersion or spray as well as atmospheric 
humidity and heat. No prototype or unproved equipment is to be supplied or 
installed anywhere in the system without the written permission of the Buyer. 
The Buyer subscribes to the policy of energy conservation and in particular 
intends that high standards of insulation are applied to the hull, accommodation 
and below external decks etc. and that the heat transfer through windows, 
doors and ports is maintained as low as economically possible.  Therefore 
standards for heat transfer rates to outer and exposed decks and through 
windows are to be agreed and designed to be as low as is practicable and 
without prejudice to the deadweight of the vessel.  See also SGp 51 for details 
of outfitting. 
The Builder is to fully take into account the colour of the vessels topsides and 
exposed decks when calculating the heat transfer rate.  It is intended that the 
topsides and the accommodation sides are to be white or off white coloured. 
The colour of the decks is to be assumed to be green. 
For similar reasons to the above, all bulkheads, decks and deckheads installed 
between air conditioned technical spaces, workshops and stores and non air 
conditioned spaces are also to be suitably insulated. 
All spaces to be ventilated by means of mechanical ventilation with 
fan(s)/duct(s) and miscellaneous accessories for either supply and/or exhaust.  
Rooms with electrical equipment including lift machinery rooms and hydraulic 
equipment are to always have forced ventilation. 
Areas having possible foul odours such as pet friendly areas in passenger 
public rooms and public toilets, galley waste, garbage storage rooms etc. shall 
have a balanced air system with exhaust air being totally directed to the 
external of the vessel.  
Offensive odour rooms such as galleys, pantries, crew alleyways, service 
staircases, garbage handling rooms, bunker stations, to have under pressure to 
prevent possible offensive odours to enter passenger areas. No exhaust air 
from these spaces is to be re-circulated but it may be passed through AHU’s 
having heat recovery wheels. 
Certain rooms and or equipments connected to the outside are to have over-
pressure to prevent the ingress of moisture laden outside air.  These rooms 
include the navigation bridge, radio and computer rooms, other rooms 
containing electronic devices.  At passenger entry lobbies, at gangway 
accesses or PAS system doors and shell doors the Buyer will consider the use 
of temperature controlled air curtains for these entrances if controlled by the 
action of the opening or closing of the doors. 
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Refer also to SGp 140. 

i) Categories of Spaces 

All rooms onboard are to have mechanical ventilation in accordance with the 
below category definition. 
The spaces to be subdivided in the following six categories: 

Crew Accommodation, offices, navigation bridge and similar areas  

Accommodation passages, offices, hospital areas, gymnasium, small pantries, 
crew accommodation and other similar air-conditioned small rooms.  

Public rooms 

Officers, and crew mess rooms, passenger cafateria lounges, stairways, 
conference rooms, gymnasiums, public toilets, , pet areas and other indoor 
passenger or crew areas. 
As a rule isolated spaces of less than 50 m² may be connected to the HVAC 
system serving the surrounding area. 

Service spaces served by hotel staff/crew 

Galleys, pantries, sculleries, service corridors and stairways, crew change and 
common sanitary rooms, laundries, hotel store, linen store, garbage holding 
spaces, workshops and other rooms normally serviced by hotel staff/crew. 

Technical spaces served by deck/engine crew 

Workshops, El-equipment rooms, wheelhouse, radio room, engine control 
room, coffin store, small rooms outside machinery spaces containing technical 
equipment, technical stores and other rooms serviced by deck and engine 
crew/off. containing ship technical equipment. 

Machinery spaces/rooms 

Rooms for steering gears, garbage treatment equipment, pumps and 
compressors, separators, filling stations for oil and water, refrigerating 
equipment, transverse thrusters, stabilisers, hydraulic power packs, FW 
evaporators and generators, sewage treatment, HVAC equipment, lift 
machinery equipment, transverse thruster compartments, electrical sub stations 
etc. except machinery spaces of category A. 

Other spaces and rooms 

Other spaces are spaces not covered by the categories mentioned above. 
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ii) Ambient Conditions 

The ventilation, heating and air conditioning system shall be designed for the 
following conditions: 
Winter: 
Air temperature and humidity -10°C and 65% rel humidity 
Sea Temperature  1°C 
Inside Temperature and Humidity 22.0°C and 50% rel. humidity 
Summer: 
Air temperature and humidity 30°C, 65% RH 
Sea Temperature  +24ºC 
Inside Temperature and Humidity 24°C and 50% rel. humidity 
Fresh water cooling temperature: 38ºC 
Maximum Engine Room temperature: 55ºC 
The above internal conditions to be maintained in all manned spaces unless 
otherwise stated, provided all local external doors and windows are to be kept 
closed. 
In other rooms without air conditioning, a maximum 40 °C and a minimum of 10 
°C shall be maintained, unless otherwise stated. 

iii) Air Conditioned Spaces 

The air conditioning unit is to be installed in a compartment as shown on the 
general arrangement drawing, controlled from the ICMAS and efficiently 
insulated from the accommodation with regard to noise.  
All Passenger Lounges, crew accommodation spaces, offices, galley, pantries, 
service spaces, public lavatories, engine control room and wheelhouse will be 
air conditioned. 

All manned crew and passenger spaces are to be fully air conditioned.  As a 
minimum, this includes the following: 

• Cafeteriai 
• Catering spaces 
• Crews Cabins 
• Bar Stores 
• All Public spaces,  
• Office spaces 
• Wheelhouse & chart space 
• Electric equipment rooms 
• Switchboard and Engine Control room 
• Engine workshop (package system) 
• IT Services Room 
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The following spaces to be conditioned by spot cooling and heating without 
consideration of temperature and relative humidity. 

• Changing rooms 
• Dry provisions stores 
• Galley 

The air handling system is to maintain a slight overpressure in the 
accommodation of about 0.75 to 0.90kPa.  
Recirculation lines to incorporate UV sterilization and CO2 monitoring. 

iv) Mechanically Ventilated Spaces 

The following rooms to have separate supply and exhaust fans: 
• Bow thruster room 
• Main chiller room 
• Vehicle deck 
• Tumbling dryers  
• Bunker stations 
• Machinery spaces 
• Paint store 
• Steering gear rooms 
• Electrical Equipment rooms 
• Damage control compartment 
• Non-air conditioned workshops. 

The following rooms/spaces may be served only by one fan: 

• Anchoring, mooring equipment rooms 
• Paint store 
• Battery rooms 
• Lift machinery rooms 
• CO2 rooms 
• Chemical stores 
• Foam room 

v) Occupancy 

For the purpose of calculating the total heat input applicable to any and all 
rooms the Buyer is to be consulted upon and is to fully agree with all proposed 
occupancy levels (numbers of people) in all public spaces, offices, crew 
recreation spaces etc. 
Rate of heat gain from each occupant to be: 
  Sensible (W) Latent (W) 
Cabins and offices  75   50 
Waiters  120  250 
Diners  80   90 
Public spaces (general) 75   75 
Crew mess and recreation rooms 100  150 
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vi) Air Changes 

The air quantities are determined by required minimum fresh air volumes, air 
change rates or based on heat load calculations whichever is larger. 
Maximum Allowable Fresh Air/Recirculation Air Ratio 
 

Fresh Air  Recirculated Air 
 

Crew Accommodation    60%   40% 
Passenger Lounges    70%   30% 
 
Up to 80% re-circulation air is used for engine control room and provision area. 

General 

When deciding the required air quantities, careful heat loads calculations to be 
carried out for each room by the Builder.  Realistic number of persons, as 
advised and confirmed by the Buyer, room usage, electrical load and heat 
transmission factors to be used for calculating the heat load and ventilation 
needs.  
An internationally recognised standard for HVAC calculation methods to be 
followed (e.g. ISO standard 7547).  The minimum calculated air change is to be 
regarded as the minimum to be supplied to the room and actual airflow 
measurements are to be within +10/-0 of this figure. 
Designated smoking rooms are to be supplied with 100% fresh air ventilation 
without return or re-circulated air to any other compartments and these rooms 
are to be exhausted at positions as remote as practical from passenger decks.  
The exhaust trunking from these spaces are to be, as far as is possible, 
maintained under (low) pressure by mounting the exhaust fan as near as 
possible to the outlet grill.  Further all pressure sections of the exhaust trunking 
serving such spaces are to be 100% pressure tested to prove there is no 
leakage within passenger or crew accommodation or public spaces. 

Crew Cabins and Similar Spaces 

Minimum 10 air changes per hour at maximum flow rate, (i.e. at 100 % airflow). 
Minimum 25 m3/h fresh air per person at minimum flow rate. 
In general cabin exhaust air to escape through toilet unit and as overflow to 
alleyway underneath the toilet unit or equal.  Calculations to be submitted to 
illustrate the rate of discharge possible through these spaces given a maximum 
airflow of 1mtr/second 

Public Rooms 

Public rooms to have separate air supplies/exhausts. 
Min. 12 air changes per hour at nominal flow rate but staircases where average 
is 6 - 8 air changes and 12 on large landings used for waiting. 
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Min. 25 m3/h fresh air per person. 

Public Toilets 

Public toilet spaces to have separate air supply/exhaust. 
Public toilets - mini 15 air changes per hour. 
Public toilets to be served by the same AHU as the public rooms they are 
adjacent to or a dedicated AHU. 

Sundry Rooms 

The following minimum mechanical air change rates to be considered as a 
basis, detailed calculations to be provided for Buyer's approval. 
 

ROOM DESCRIPTION 
AIR CHANGES 

REMARKS 
supply exhaust 

 
bakery / pastry  
battery room  
bosun's stores  
bow thruster room  
carpenter workshop  
chiller room  
cleaning gear locker  
CO2 room  
Coffin store  
crew gymnasium  
crew recreation room 
dish wash  
dry stores  
engrs & elec. stores  
food preparation area  
garbage room (cold room)  
gyro room 
hot galley  
laundry  
lift trunk  
lift machinery  
linen locker, daily service  
linen room - clean  
linen room - soiled  
linen   
 
Bunker station 
LNG bunker room 
LNG equipment room 
LNG ER Hoods 
 
locker  
paint store 
pantry 
provision cooling plant room 
radio equipment 
safety station 

 
28 
/ 
 

10 
10 
15 
12 
 
/ 

12 
15 
30 
 
 

16 
4 
 

50 
15 
/ 

10 
 
 
6 
6 
 
 

20 
20 
20 
 
/ 
/ 
- 

20 
15 
6 

 
30 
15 
3 
10 
10 
15 
15 
10 
5 
12 
18 
40 
3 
4 
16 
4 
15 
60 
15 
5 
10 
4 
6 
12 
6 
 

45 
30 
30 
30 
 

20 l/s 
10 
15 
20 
15 
6 

 
 

0.1m3/hr / cell / Amp 
(charging) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Or as per Rules 
  “   “     “        “ 

  “   “     “        “ 
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sewage tank space 
shops 
steering gear 
store 
wheelhouse 
hydraulic machinery room 
General workshops 
Engineers/electricians w/shop 
Welding area in workshop 

10 
5 
5 
5 
10 
/ 
5 
10 
- 

15 
10 
5 
8 
10 
5 
5 
10 
10 

vii) Return Air 

Whenever return air is specified, return air ratio to be automatically adjusted 
according to enthalpy difference between inside and outside (possibility of free 
cooling). 
Crew cabins, and public rooms to have variable fresh air supply (50% up to 
100%) 
Hospital areas, galleys, larger pantries, laundry and similar spaces to have 
100% fresh air. 
Unmanned technical or service spaces to have variable fresh air supply (10% 
up to 100%).  
Manned technical or service spaces to have variable fresh air supply (30% up 
to 100%). 

viii) Zone Cooling 

All main public rooms are to be cooled following the concept of zone cooling.  
The rooms are to be divided into separate cooling zones each with separate 
conditioned air supply and exhaust and individual thermostatic control.  
The size of each zone is to be a maximum of 60 sq. metres of floor area. 
Thus, irrespective of the position of the sun’s rays falling on the vessel or the 
numbers of personnel occupying one part of the compartment, a constant and 
ideal temperature may be maintained over each section of the compartment.  
The number of separate zones within each compartment will be decided upon 
depending upon the position of the compartment, its physical dimensions and 
the possible and probable usage. 
 
 
 
 
 
 



CALMAC Ferries Ltd  Page 235 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

571 ACCOMMODATION HVAC SYSTEM 

i) General 

The main air conditioning system will be cooled by a centralized chilled water 
system. 
The AC-plant and ventilation system will be controlled from the ECR. The 
individual room temperature for mess rooms, offices, wheelhouse, galley and 
pantries can be adjusted locally.  
Operational parameters of the AC and ventilation plant of the public spaces can 
be controlled in engine control room and AC-Rooms only. 
Crew cabins will be air-conditioned by a single duct, constant flow system with 
central heating and cooling. Cabin units with electric re-heater will be arranged 
in each cabin. 
Individual Control of the temperature being achieved by the adjustment of the 
amount of air by Air Control Panels and room thermostats  
Passenger lounges are subdivided into different temperature zones. Each zone 
will be air conditioned by a single duct system with central heating and cooling. 
The temperature in each zone will be regulated by zone re-heaters controlled 
by thermostats. The re-heaters are installed between zone ducts and air 
handling units. To ensure a proper air circulation within the passenger lounges, 
especially at winter conditions, ceiling diffusers will be used for air supply.  
To reduce fog formation at the lounge windows, slot diffusers will be installed.  
Spot cooling will be provided for catering areas with high heat load. 
Separate temperature controlled AC-systems will be arranged for the 
staircases.  
These systems are designed for positive pressure in order to keep staircases 
clear of smoke in case of fire. 

ii) Air Handling Rooms 

All air handling rooms adjacent to the accommodation to be well sound 
insulated, including all doors which leading directly from passenger or crew 
alleyways into fan rooms.  
To prevent air noise due to pressure differential at fan room doors etc. fan room 
doors are to be fitted with seals between the door and frame and a 
compensating pipe leading to an open space is to be installed to prevent fan 
room over/under pressure.  
Alternatively arrangements are to be made to ensure that a pressure differential 
can never exist between a fan room and an adjacent corridor.  Such 
arrangements may be an air-balancing duct protected with automatic fire 
closing arrangements and with noise suppression if necessary.  
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Sound traps and flexible connections to be used where necessary sound 
insulation improvements to be made if necessary to meet the criteria detailed in 
SGp 106 
A fixed traffolite or similar board is to be located in each fan room on which is to 
be detailed every individual space served by the fan room, the duct(s) serving 
the space and the air handling or fan unit connected to the duct(s).  All ducts 
are to be marked correspondingly with a permanent tag with details of the 
space(s) served by the duct.  (Same detail to be available on HVAC supervision 
system). 
Special note is to be taken to ensure that the drainage of any accumulations of 
water is efficient and effective such that all fan rooms will be maintained free of 
accumulated moisture and without any pooling of water upon the decks.  To 
these ends the steel fairing of the decks are to be to a very high standard to 
avoid steel depressions.  Air handling units are to be installed within savealls 
and coamings with individual drainage.  Scupper positions within and outside of 
the coamings are to be well located to ensure total drainage of all water.  
Furthermore all HVAC water or air drainage and venting systems are to be 
piped to a scupper position such that any drained or vented water is discharged 
directly from the fan room. 
The scupper system from fan rooms is to be designed on the cascade principle 
with correspondingly increasing pipe diameters to ensure positive drainage of 
all spaces.  Pipeline diameters throughout the cascade are to be capable of 
draining the condensate produced by the AHU’s and associated equipment at 
the maximum cooling rate during at the highest humidity ambient design 
conditions. 
Free space for withdrawal of fans, coils, recovery wheels and filters is to be 
ensured and all heating and cooling coils in either ducting or AHU’s are to be 
fully accessible for cleaning (both sides in AHU’s), removal and all necessary 
maintenance.  Arrangement drawings of the fan and similar rooms are to be 
presented to the Buyer for approval before construction and such drawings are 
to indicate all withdrawal and removal routes for fans, fan motors, cooling and 
re-heating coils, recovery wheels and filters. 
On all inaccessible parts of fan rooms, e.g. below AHUs, fans, electrical 
cabinets, anti-corrosion protection paint as per specification to be added prior to 
the installation of the equipment. 
AHU removable access panels for maintenance to be free of any equipment 
which can prevent easy dismantling of the panels and access into the AHU. 
AHU’s are to be installed within 100mm high fully welded coaming 
arrangements each having a scupper drain separate and in addition to the 
dedicated drains from the AHU cooling coil compartment.  
All fans, filters, valves, dampers, starters, junction boxes, servo motors, controls 
to be accessible from service alleyways. 
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All trunks and insulated ducts and pipes, penetrating the deck are to have 
double sided continuously welded coaming 100 mm high all around.  Similarly, 
all ‘tween deck openings are to be fitted with a fully welded 100mm high 
coaming.  
Sound trap are to be of the same quality of material as the ducts where they 
are fitted. 

iii) Air Intakes / Air Outlets 

Air intakes and outlets are to be so positioned that it is not possible that any 
ventilation exhaust or processed air is drawn back into the HVAC system or the 
ship. 
All air inlets serving machinery spaces, catering spaces, crews accommodation 
and public rooms are to be furnished with pre filter units to prevent the fouling 
of the air trunking before the AHU or fan unit.  Filter body and frame etc to be in 
stainless steel grade 316 and the filter units themselves are to be installed 
behind SUS 316 water droplet eliminators.  Where necessary the air intakes 
are to be provided with sound baffles and noise damping devices. 
Speed of air in inlet and outlet trunks not to exceed 8 m/s as a rule with possibly 
higher speed in restricted number of locations. 
All air intakes to be separated from the air outlets and also well clear of funnel 
discharges, etc.  Air intakes are to be on the port side and air outlets on 
starboard or vice versa. 
All intakes and outlets to be arranged to limit intake of seawater spray and all 
inlets are to be fitted with stainless steel drip eliminators/moisture separators. 
Air intakes bottom to have slope leading to drain wells with drainage pipes or 
equal. 
Special sound damping devices in stainless steel to be installed where 
necessary to maintain specified noise levels, in air inlets and outlets for all 
types of AC and ventilation system. 
The sound insulation of air intakes/outlets and supply air ducts to have moisture 
proof surface and stainless steel accessories (clamping, supports, etc.) to 
prevent corrosion. 

iv) Heat Exchangers 

All heat exchangers for the HVAC system are to be designed to have 10% 
corrosion allowance and 15% fouling allowance. 
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v) Air Handling Units 

Air handling units will provide supply air for compartments within one fire zone 
only.  They will be of the constant discharge pressure type with discharge 
pressure control being achieved by the use of Vacon or similar fan and 
controller variable speed devices with pressure transmitting monitoring sensors 
located to give a fully representative system pressure irrespective of position of 
the ATU’s within the ducting system. All components within the AHU are to be 
designed for 110% of their maximum loading and capacity including fan supply 
volume and pressure and electrical motors and switchgear. 
The AHU’s will be constructed above an SUS304 common bed frame and all 
base panels will be in SUS 304 to resist corrosion.  All components of the AHU 
frame and all components intended for pressure containment including cooling 
coils etc. and side panels etc. will be designed to withstand a 10% overpressure 
situation. 
The AHU’s will typically be fabricated of twin walled SUS 316 sheet material 
0.7mm minimum thickness with high density insulation materials sandwiched 
between the panels.  Other components of the AHU will typically be of SUS304 
for areas where condensation or moisture will be expected or heavily 
galvanized mild steel sheet minimum 1 mm thick for dry areas.  Ample access 
and inspection doors are to be provided to permit all necessary maintenance 
and overhaul including the renewal of all system components. 
Access doors are to be provided to permit access, maintenance and removal of 
all internal components and whenever possible these doors are to be hinged.  
Internally the AHU is to be provided with a means of lifting or sliding 
components for renewal or repair, for each component with a mass in excess of 
40 kg.  These access doors are not to be blocked for access when installed in 
the vessel. 
Internal components are to be constructed from corrosion resisting materials 
i.e. copper tubes with aluminium cooling fins for pre and re-treatment cooling 
coils with SUS 304 supporting frames and similar construction for heat recovery 
wheels.   
They will have an air inlet and discharge section both with numbers of branches 
to suit the system configuration and a combination of the following air treatment 
sections dependent upon the system design: 

• Enthalpy recovery ring (heat recovery wheel) 
• Re-circulation or mixing section 
• Filtration and droplet eliminator sections 
• Fan unit 
• Dehumidification section 
• Pre and reheating and chilling sections. 

Electric lighting will be provided within the sections where necessary and an 
observation porthole will be provided at each electrical lamp position. 
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Air handling units irrespective of purpose are to be designed and installed as 
constant discharge pressure units and to assist achieve satisfactory pressure 
control the fan motors and controllers are to be of the variable speed type.  
Pressure sensors are to be installed as necessary to ensure constant pressure 
throughout the system irrespective of the position of individual outlet units.  
The air handling units and associated switch-gear and cabling installed are to 
be at least 10% over the maximum calculated necessary capacity (heating 
/cooling coil sizes/number of coil banks, motor and fan capacity, cross sectional 
area, panel strength etc).  
Drip trays of SUS304 are to be installed below the air mixing chamber and the 
filtration unit and a watertight SUS304 drip tray with 10cm high sides is to be 
provided beneath the cooling coil section.  The cooling section drip tray is to be 
drained via a suitable and accessible U-bend with cleaning facility and a bore of 
at least 35mm and a water high level alarm indicating on the machinery 
supervision system.  
Drain pipes from the internal coil section save-all to be sized at 150% above the 
theoretical diameter necessary for maximum anticipated flow.  All pipe sections 
between the AHU and the permanent scupper connection are to be fabricated 
with Union type, not glued or welded joints, to permit easy dismantling to clear 
blockages. 
A frost protection thermostat with alarm on the main monitoring system is to be 
provided and all liquid containing coils are to be arranged to ensure 100% 
drainage for occasions when vessel is laid-up during the winter season. 
Automatic air vents are to be provided above all heating and cooling coils and 
at the piping system high points with drain lines lead to safe positions.  
All stainless steel welds, heat affected areas and other damages to the 
stainless steel are to be passivated after fabrication to repair the oxide film. 
All fan units fitted within the AHU’s are to be statically and dynamically 
balanced to industry recognised standards before delivery onboard and 
certificates detailing the achieved balance are to be issued.  On completion of 
all installation works and following final belt tensioning a further balancing test is 
to be undertaken to prove the good working balance of the installation without 
vibration. 
AHU’s are to be provided with a full suite of instrumentation both locally reading 
and where necessary for remote operation on the machinery control system.  
The instrumentation is to monitor at least the following points: 

• Fan running hours and ammeters 
• Differential pressure – across each filter and across each cooling and 

preheating coil. 
• Thermometers before and after each cooling and heating coil and 

heat recovery wheel and before and after each chilled water cooling or 
heating coil 

• Pressure on all Freon supply pipes 
• Pressure and corresponding air flow metering at fan discharge 
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Commissioning valves for the setting of water flows and cold and hot water 
isolating valves are to be provided. 
Hot and cold water flow is to be automatically adjusted as necessary. 
Manual shut-off valves on hot/cold water outlets. 
One full set of AHU air filters (one full set for each unit) are to be supplied as 
spares and to be available for swap/clean/sway operation on board. 

vi) Fans 

The fans are to be constructed of stainless steel SUS304 with reinforced casing 
and impeller design and with all stainless steel bolts and nuts.  They are to 
have split casings to permit easy maintenance without the need to remove air 
supply or discharge connections.  Adequate clear space is to be provided about 
each fan unit to allow unimpeded maintenance or overhaul space. 
They are to be mounted on vibration reducing flexible mountings and with 
expansion and flexible inlet and outlet duct sections between the fan unit and 
the ducting. 
All motors to have 10% capacity margin based upon the actual running 
condition at maximum air flow and after all air flow setting has been completed 
and maximum allowable motor operating load. Shafting and bearings design to 
ensure that at full load and under summer ambient conditions drive shaft 
bearing temperatures will not exceed 60 ºC.. 
Where the fans are driven by Vee belts at least two belts, each belt being 
capable of transmitting 100% of the maximum fan torque are to be fitted. 
All belt driven fans are to have 100% torque transmittal redundancy for drive 
belt arrangement irrespective of the number of drive belts fitted. 
All fan units both within and outside of the AHU’s are to have their drive shafts, 
belt drives and other moving parts securely guarded against personnel injury. 
Variable speed fan units are to be controlled automatically by a number of 
sensitive pressure sensors designed to maintain the nominal main duct 
pressure better than +/- 20% of the nominal system pressure. 
Normally the following type of centrifugal fan will be installed: 

• Single speed fan units for installation on technical space  
• Two speed fans, for public sanitary spaces, offices and upper service 

spaces including navigation bridge. 
• Vacon or similar variable speed drive allowing 0 -100% of capacity are 

to be used for passenger public rooms, galleys, officers and crew 
accommodation and crew mess rooms. 

• High capacity single speed axial flow fans with star delta or similar low 
current starting system will be arranged for the ventilation of vehicle 
decks. 

• Two speed axial flow fans will be used for major machinery spaces. 
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Fan Control 

Controls to be arranged both centrally and locally.  
Fans included in emergency ventilation are to be supplied from the emergency 
generator as well as the ventilation fans for staircases, radio room, emergency 
assembly centres, hospital, engine control room etc.  
All fans and their fire flaps will be operable from the engine control room, 
navigation bridge and the damage control room. 
Circulation fans for lifts and staircases to be able to continue running or be 
automatically started in the event of a fire. 
Fans serving compartments with doors opening onto open decks or at 
embarkation are to be capable of operating to maintain room over-pressures 
when doors are opened i.e. in the port passenger embarkation mode.  On these 
occasions the overpressure mode to be selectable from the central control 
panel. 

Duct Capacity Control 

In addition to the fan capacity controls, further ducting air pressure control units 
or constant flow cabin outlet/diffuser units are to be fitted in the vent ducting 
systems to give a totally controlled and balanced air distribution throughout the 
ducting system.  
These additional control units are to be installed on each major ducting system 
such that the air pressure within any branch ducting from the main ducting 
system is protected from over pressure due to the operation of individual cabin 
units.  
 The control units should be capable of limiting the pressure rise within the 
ducting to within 10% of the nominal system pressure by acting upon servo 
motors controlling individual ducting air flow rates.  
If air outlet units are of the constant flow type then the requirement of installing 
additional duct pressure control units may be relaxed by the Buyer. 

Fan Particulars 

Fans serving paint store, battery rooms, chemical stores, car deck, DG areas 
and special category rooms to have increased safety motors and spark free 
impellers, otherwise according to Class rules. 
Fans and motors serving vehicle decks are to be constructed according to the 
Class rules. 
Fans and motors and ducting systems serving any LNG handling compartment 
are to be constructed in accordance with Class rules. 
Exhaust fans serving galleys or other offensive odour spaces to have airtight 
housings. 
Exhaust fans serving galleys, pantries, laundries, to have access cover for 
cleaning. 
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Exhaust fans serving galleys are to be fitted at the highest possible deck to 
minimise risk of leakage of odours and are to have drain-plugs with trap to 
ensure automatic drainage of section of ducting above fan. 
All ducting systems serving galleys and pantries will have fire flaps top and 
bottom and CO2 injection or acceptable alternative fire extinguishing systems.  
The ducting connected to such fans will be constructed from heavy gauge steel 
calculated to have sufficient strength to resist the over-pressure which will occur 
should the ducting CO2 system, if fitted, be activated.  
 The ducting will be further provided with fat drainage traps at the base of all 
vertical sections each provided with a means of drainage. 
Throughout the entire range of fans provided for the air-conditioning plant no 
more than 6 sizes of drive motor are to be fitted and in no case is any motor to 
be loaded beyond 90% of its maximum rated capacity. 
Similarly for heat recovery wheels only one size motor is to be supplied with the 
same 90% maximum loading.  Within each size of drive motor there is to be 
only one frame type. 

vii) Ducts 

As a rule no duct is to pass from one main vertical fire zone to another vertical 
fire zone. 
Duct area is to be kept as far as possible below 7.5 dm2 to avoid fire dampers, 
except possibly for heavy steel ducts (3mm thick or more). 
Special attention is to be paid to construction (stiffness) of ducts to avoid 
vibrations / pulsations / pumping effects especially at changes of direction of air 
flow.  Main ducts to be heavily stiffened to prevent panting especially where a 
change of direction may cause air turbulence.  
Ducting at inlet and exit from fan units is to be properly designed and installed 
to minimise panting, excessive pressure drop or air turbulence. 
The ducting for inlet air between the air inlet and the AHU is to be formed from 
stainless steel SUS304 plate and internal stiffeners, where installed, are also to 
be of SUS 304 unless these sections of ducting are of the structural, built in 
type. 
Ducting systems serving galley and major pantries are to have fixed cleaning 
systems installed and CO2 or acceptable alternative fire extinguishing systems 
will also be provided. 

Duct Cleaning Arrangements 

All ducting irrespective of use or purpose is to be designed and installed to 
permit the easiest possible internal cleaning.  The recommendations given in 
ENV 12097 (European Committee for Standardisation) regarding the location of 
access panels, size and type “Requirements for ductwork components to 
facilitate maintenance of ductwork systems” are to be closely followed. 
Briefly the minimum accesses required will be as follows: 
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• At each fire damper 
• Upstream side of volume control dampers and air turn vanes 
• Either side of all ductwork obstructions such as heating or cooling 

coils, sound attenuators, VAV, mixing boxes etc. 
• Flat-oval or other ductwork with stiffening bars; at 4m centres. 
• Larger, “flat” ductwork where the width is greater than 800mm and 

height is less than 400mm, at maximum of 4 metre centres. 
• Horizontal ductwork in excess of 600 x 500 or 750 dia, at 15 metre 

centres. 
• At each deck level in riser ductwork in excess of 750 x 600 or 750 dia. 
• As required for inspection purposes e.g. adjacent to humidifier probe 

s, smoke detectors, thermostatic probes etc. 
• All ductwork at 30metre centres if not provided above. 
• Grease affected ductwork irrespective of position at maximum 3 metre 

centres. 
• All laundry exhaust ducting are to be provided with air filters at their air 

inlets and an ample number of cleaning hatches to allow the removal 
of all fluff. 

Readily usable duct openings/ends such as worm screw clip-fixed flexible 
connection ductwork may be substituted for access panels to gain access to 
duct interiors. 

Ducting Construction 

Ducting is to have construction and use materials and thickness of the steel 
sheeting and reinforcing profiles appropriate to the operating pressure of the 
ducting, its physical dimensions, and it’s purpose and position on the vessel.  
The ducts are to be well supported and reinforced if necessary to prevent 
pulsations or panting of the panels. 
All bolted flanged joints on ducts are to be fully accessible at all sides for bolting 
however an internally flanged joint with access hatch may be considered 
acceptable in some cases subject to Buyers approval. 
Ducting built into or integrated with the vessels structure is not to be used for 
chilled or conditioned air. 
The use of fire dampers should be minimised by good planning of the ducting 
route.  
Ducting construction to achieve air leakage results acceptable to EUROVENT 
2/2 class B. 
Arrangements are to be provided to access all parts of major ducting by the 
provision of adequate numbers of suitably sized access hatches and where 
necessary internal ladders. 
Areas of any duct that would be liable to allow water to collect or pool is to be 
fitted with an automatic drain valve with drain pipe to an appropriate location. 
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All exhaust ducts from public rooms, galleys, laundry and linen store to have 
several accessible cleaning hatches of minimum 400 x 500 mm, every 4 metre 
where possible. 
All insulation panels on ducts in way of accesses for inspection and 
maintenance to be protected against mechanical damage. 
Wherever possible, main ducting serving crew cabins is to be arranged as 
continuous endless loops (ring mains).  Branches from the main loops are to 
serve a compartment only. Air pressures within ring mains to be controlled 
additional to main system pressure.  
Maximum air velocity in ducts in high / medium pressure systems: 20 m/s in 
supply ducts and 15 m/s in exhaust ducts. 
In low pressure systems, maximum air velocity to be 7 to 10 m/s for supply air 
and 5 to 8 m/s for exhaust air, except in trunks where it can reach 10 m/s. 
Different coloured arrows indicating direction of air flow to be applied to all 
ducts. 
All supply and exhaust ducts, visible through grilles, to be painted black 
internally. 
All ventilation ducts after the air handling units irrespective of size, fan units etc 
to be clearly marked to show the spaces or compartments served (at the fan or 
AHU and any pressure controller) and the fan serving the ducting (at the 
inlet/outlet position).  
Similarly all fan rooms are to have a bulkhead mounted schematic drawing 
sealed in acrylic sheet detailing all ducting runs, compartments served, air 
handling units used etc.  Similar schematics are to be shown on the HVAC 
supervision system. 

Ducts for Treated Air 

Air ducts for cooled and heated air from AHU’s to be made from galvanised 
steel sheets. Galvanisation shall be according to NFA 36321 standard.  Ducting 
integrated into the structure is not to be used for treated air. 
All ducting to be designed to limit pressure losses in the system and uneven 
surfaces (i.e. corrugated) interior surfaces should not be used.  Flexible 
pipelines if absolutely necessary are to be as short as possible and so fitted as 
to preclude any possibilities of restricted airflow due to kinking or flattening and 
all such flexible pipes are to be constructed from Class approved non 
flammable materials. 
Ducts for cooled and heated air are to be individually insulated and vapour 
sealed to keep temperature increase or decrease to a low level and to avoid 
condensation problems. 
Insulation to be for: 
Spiral spun ducts: 10.0 mm for ducts of inside diameter 80. 

12.5 mm for ducts of inside diameter 100 and above. 
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Rectangular ducts: 25 mm mineral wool, 40 kg/m3, covered with 180 g/m2 
glued glass fibber cloth reinforced aluminium foil. 
Insulation to be secured by means of welded pins.  All 
edges to be taped. 

However ducting within 6 metre of all of the entrances into the passenger and 
crew accommodation and otherwise where they may be exposed to humid air 
are to be vapour sealed and double insulated and the insulation is to be 
extended to the duct supports.  
Exhaust ducts inside "open ceilings" to be insulated when crossing a supply 
area to keep temperature increase or decrease to a low level. 

Ducts for Untreated Air 

Ducts for outside air to be made of: 
Heavy stainless steel plate and structure AISI 304 3 mm +, between outside 
and AHU 
. AHU 
. End of supply ducts for supply fans (if not A class duct). 
Exhaust ducts from moisture producing equipment e.g. soup and vegetable 
stations, dish and glass washing machines, bain-maries, heated sinks, etc, 
drying tumblers, saunas to be made of AISI 304 stainless steel with appropriate 
thickness. 
Self cleaning hood exhaust ducts to be made inside the galleys of black steel 
minimum 4 mm thick inside 250 μm epoxy painted and outside of black steel 
minimum 6 mm thick depending on size.  Such ducting or others which are 
protected by CO2 or alternative fire extinguishing systems are to be designed 
and installed in such a way that the increase of pressure from the injection of 
the gas charge cannot cause rupture of the ducting.  Such calculations to be 
formally presented to the Buyer and Class for approval. 
Further the exhaust ducting from grease producing equipment is to be fitted 
with a combined hot water/detergent and smothering / LP cleaning system for 
fire extinguishing as well as cleaning.  The grease which is melted by the 
cleaning systems is to be lead to duct drainage sumps by sloping of the ducting 
base on the lower sections of the ducting.  The sumps are then to be drained to 
an appropriate receptacle. 
Particular note is to be taken to ensure that the galley exhaust ducting is 
fabricated and constructed in such a way as to prevent any leakage of melted 
fats etc. when the cleaning system is utilised.  On completion of fabrication 
such ducting is to be fully pressure tested using or water as the test medium. 
All other ducts (if not A class duct) to be of galvanised steel sheets. 
A-class ducts to be of hot dip galvanised steel after fabricating, continuously 
welded on both sides. 
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All built-in ducts, air inlet/outlet chambers, to be epoxy painted 250-300μm in 
two coats of different colours with additional stripe coatings.  Built-in ducts are 
ducts integrated with the structure (a part of the structure) and are fully subject 
to Buyers inspection before, during and after the painting process. 

viii) Dampers 

The fire dampers to be remotely controlled group-wise (main fire zones and sub 
fire zones, the latter being part of the main zones). 
All damper units independent of name/type except for balancing dampers to be 
made of stainless steel together with their operating mechanisms. 
Balancing dampers are to be of a type capable of precision control of the air 
flows and volumes without undue air turbulence being generated. 
Shaft to be in stainless steel with nylon bush bearings for shut-off dampers and 
with ball bearings for fire dampers. 
Means of lubricating damper bearings to be provided as required.  If any 
bearings requiring lubrication are inaccessible for greasing then the greasing 
arrangements are to be piped to a convenient accessible position. 
Hydraulic ram shaft is to be fully retracted during normal operation to prevent 
exposure which could lead to shaft corrosion. Opening ram is to leave 100 % 
margin above the closing spring force.  Ram to be able to operate under half 
the rated compressed air pressure. The spring is to be strong enough to close 
the fire damper at maximum air flow.  Care to be taken when calculating the 
spring force for fire dampers close to bends and other irregularities in the air 
flow. 
All ducts to have required number of air adjustment dampers. All remotely 
controlled dampers to have remote indication and control (closing/opening) 
through the HVAC control system (except the self cleaning hoods).  Non return 
dampers to have only closed status remotely indicated in the HVAC supervision 
system. 
Dampers are to be easily accessible for local operation and local indication to 
be easily visible.  All concealed dampers irrespective of position are to have 
adequate, clearly marked access hatches and all damper servo motors are to 
be accessible for routine maintenance and removal if and when necessary. 
Air intake and outlet dampers are to be remotely controlled. 
Smoke dampers to be independent from fixed air flow balancing dampers. 
All smoke dampers to be inside fan rooms. 
Operation of shut-off dampers, smoke dampers and fans is to be interlocked. 
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ix) Supply / Exhaust Devices 

The design of the diffusers and diffuser mixing boxes are to be fully subject to 
the Buyers approval and the design is to incorporate features which will simplify 
cleaning and maintenance.  Therefore diffusers should be hinged from their 
supporting boxes and the locking or closing devices are to be, as far as is 
possible operable without the use of tools. 
Diffuser supply boxes are to be fully capable of supplying a constant output 
volume irrespective of supply duct pressure within the range 70 to 700 Pascal’s.  
The required output volume is to be achieved whilst not exceeding 45 DBA 
sound level at 1 metre from the diffuser.  See also External Ship noise 
requirements in SGp 106. 
On a two pipe system each individual air control valve within the diffuser box is 
to be controlled by a separate servo motor and the linked system using one 
servo motor should not be used. 
Diffusers are to be stove-enamelled in the colour of the ceiling and their design 
is subject to the architects approval. Where fitted, line grilles to be uninterrupted 
lines of aluminium grilles in the edges of the ceilings and the walls. The grilles 
to butt and the edge profile of the end grilles to follow the edge. The aluminium 
grilles to be bronze-colour anodised unless otherwise specified by the architect.  
Provision to be made so that the grilles beneath the windows cannot cause 
nuisance draughts. 
All supply and exhaust air diffusers and grilles for galleys, laundry and USPHS 
zones to be of AISI 304 stainless steel.  Diffusers within galleys and public 
health zones in general are to be kept clear of walkways where reduced 
headroom may inconvenience staff who may be carrying loaded trays etc. 
Local exhaust grilles in public rooms to be easily cleanable. 
Exhaust outlet heads within public rooms wherever installed are to be of the 
“camera shutter” silenced type and are not to be of the adjustable cone type.  
Throughput of the units is to be accurately bench set up according to the needs 
of the individual compartment where they are to be installed and special note is 
to be made to ensure that they are well sound damped according to the 
specification.  The maximum noise output from any cabin diffuser is to be 40 
dBA at 1 metre from the unit. 

x) Public Rooms 

The supply systems to public rooms are to have single ducts of low velocity 
type.  The air to be treated in central air handling units comprising, filter section, 
mixing section, cooling/preheating coil section, enthalpy recovery wheel, fan 
section, re-heating coil section, possible smoke damper section.  The rooms 
are themselves to be divided into a number of individually thermostatically 
controlled comfort zones (zone cooling).  The number and location of each 
zone to be according to the heat variation anticipated throughout the room and 
in particular zones adjacent to windows and doorways are to be established. 
At least 25% of maximum cooling capacity to be available during dry-docking 
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The temperature in each space to be zone controlled by a number of 
thermostats controlling conditioned air supply outlets located about the rooms. 
Delta t max. 1°K (+/- 0,5°K).  The temperature sensor locations and control 
system design and air supply to be such as to prevent any horizontal 
temperature space or time gradient higher than 1°K (i.e. max temperature 
difference between any two spots in a room at 1.5 m to be less than 1°K over 
time). 
The air is to be supplied to the spaces in an inconspicuous and draught free 
way and preferably through perforated or other type of "open" ceilings.  It is 
important that the openings in the ceiling are not too small, as they have a 
tendency to close due to dust etc. over time. 
Amount of air supply to be controlled to keep in each room carbon dioxide 
contents under control and carbon dioxide levels are to be monitored remotely 
via the supervisory system. 
Neutral zone of at least 0.750 m between the air supply and air exhaust areas 
to be provided in the open ceiling ventilation. 
Maximum temperature difference in summer conditions between supply and 
room air temperatures is to be less than 10°K and 20°K in winter conditions. 
In case one AHU serves more than one space, in addition to the speed control, 
each independent space to be fitted with air flow control. 
Games rooms or similar spaces included in a public room to be looked at as a 
separate room and to have its own dedicated reheat coil. 
The exhaust air quantities from public rooms are to be selected so that a 
reasonable overpressure against the galleys etc. is maintained. 
Easy cleanable local exhaust grids to be arranged in the public rooms and all 
ducting located above perforated ceilings is to be painted matt black. 

xi) Chilled / Hot Water Circulating System 

Cooling / Preheating 

Cooling/preheating is to be arranged by a common pump circulation system 
with fresh water, where the water, during summer time, is cooled by a cooling 
machinery plant and in winter time is heated by a heat exchanger which is 
heated by a convenient heated water  
In general there are to be two circuits of water.  The primary circuit will be 
arranged with twin circulation pumps each 110% capacity to only circulate the 
chiller condensers thereby ensuring accurate control of the circulating chilled 
water in the secondary circuit.  The secondary circuit will transport the 
temperature controlled chilled water through the entire distribution network. 
Three (3) identical distribution water pumps with speed control each 110% of 
maximum design capacity (1 stand-by) ca 1800 RPM 
 

Pump casing Cast iron 
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Impeller NiAl bronze 
Shaft Stainless steel AISI 316 
Shaft seal Mechanical 

Pressure gauges on the suction and discharge sides of each pump. 
The chilled water pipes are to be of black steel.  They are to be insulated by 
means of phenol foam (40 kg/m3) with shells glued together and on the pipe 
using bituminous solution based mastics covered with 70 g/m2 of fibre glass 
cloth, itself covered by a protective coat in order to prevent any impregnation. 
All chilled water coils to be heavy duty copper. 
Different coloured arrows indicating direction of flow to be applied to all pipes. 
Basket filter to be installed before each main chiller cooler. Stainless steel grid 
with 5 mm openings and 200 μm cloth.  Each main basket to have mounted in 
parallel a combined water air/dirt separation device with automatic de-aerating 
valve and manual dirt drain through a manual valve.  Size of smaller filter to be 
one third of size of larger filter. Such devices are also to be installed before 
each air handling unit. 
Filtration to be better than 200 μm. Water sides to have local differential 
pressure gauges. 
There are to be at least one separate riser line from chiller room to AC rooms 
per each individual fire zone. 
All chilled water and preheating pipes for AC to be cleaned, circulated and 
flushed several times with clean water before starting up the system. Drain 
valves fitted with tail pipes to bilge and chilled water drain tank, to be installed 
at lowest point in the system for proper drainage. All filters in system to be 
cleaned each time flushing takes place. Final filling up to be with distilled water 
and to take place together with addition of chemicals (supplied by Builder to 
Buyers standard) for treatment against corrosion only once filters are remaining 
clean (no effect on water flow for 24 hours). 
Chilled waterlines to be fitted with isolating valves at inlet and outlet to each fan 
room to permit the isolation of each entire fan room and further with isolating 
valves at inlet and outlet of each consumer unit. 
Line drains are to be provided at each consumer with connections for flexible 
pipes to permit the draining of the contents of each consumer. 
Chilled water drain tank(s) with suitable coating and heating coil is to be 
installed and is to be connected to each distribution circuit of both the chilled 
and heated water circuits.  These tanks are to be able, between them, to have 
a capacity sufficient to store the full charge of hot and chilled water circuits 
whilst the vessel is in lay-up in winter conditions. The drain tank is to be filled 
from the distilled water transfer circuit and discharged to the bilge water tank.  It 
is to be fitted with sounding pipe, air pipe and remote contents reading device 
connected to the DCS.  A self priming transfer pump capacity 2 tonnes/hr @ 
150mtr head is to be installed to transfer the tank contents to any chilled or 
heated water circuit or to the bilge water tank.  Pump materials as per chilled 
water pumps. 
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Reheat 

The reheat to be arranged through separate pump circulation systems for hot 
fresh water heated to 80°C by water/electric stainless steel plate heat 
exchangers located in the compressors room. Thermometers on all fluid 
connections. 
The system to be provided with Two (2) water pumps with speed control (1 
stand-by)  ca 1800 RPM and 2 heat exchangers of 60 % of the required 
capacity plus fouling allowance each. 

Pump casing  cast iron 
Impeller Ni Al bronze 
Shaft  stainless steel AISI 316 
Shaft seal mechanical 

Pressure gauges on the suction and discharge sides of each pump. 
The hot water pipes to be of black steel protected by one coat of antirust paint 
and insulated by mineral wool or glass wool shells with concentric fibre covered 
with 400 g/m2 glass cloth covered itself by a protective coat in order to prevent 
any impregnation. 
Different coloured arrows indicating direction of flow to be applied to pipes. 
The temperature of the water going out to the individual re-heating coils (zone 
coils) to be automatically kept at an automatically pre-set temperature 
according to the outside temperature by a valve on the primary side of the heat 
exchanger. 
Individual zone re-heating coils to be installed such that they may be easily 
removed for cleaning or renewal.  Additionally cleaning hatches to be provided 
at both sides of the coil in the duct wall. 
All reheat coils including preheat units to be fabricated from copper. 
A combined water air/dirt separation device with automatic de-aerating valve 
and manual dirt drain through a manual valve to be installed before each air 
handling unit re-heating coil.  Filtration to be better than 100 μm. Water sides to 
have local differential pressure gauges. 
There are to be separate riser lines from chiller room to AC rooms (one per fire 
zone). 
All re-heating pipes to be cleaned, circulated and flushed several times with 
clean water before starting up the system. Drain valves to be installed at lowest 
points in the system for proper drainage. All filters in system to be cleaned each 
time flushing takes place. Final filling up to be with distilled water and to take 
place together with addition of chemicals (to Buyers standard) for treatment 
against corrosion only once filters are remaining clean (no effect on water flow 
for 24 hours). 
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Expansion Tanks 

The preheat and reheat systems to have separate sealed pressurised 
expansion tanks with high/low level alarms, pressure gauges, gauge glasses, 
and automatic water topping-up from the distilled water system. 

Treatment Tank 

The systems are to have a mixing tank for water treatment dosage. This tank to 
be made with all valves, pump etc. needed to inject the chemicals into the 
systems. 

Refrigerant Circuits 

All refrigerant gasses and fluids used on board the vessel are to be of the 
Green IMO approved type and the systems are to be designed to use the 
minimum number of different grades of refrigerant.  Storage racks adjacent to 
their point of use are to be provided to accommodate at least a full charge for 
each system.  
Where Freon gasses or liquid are circulated in either the provision cooling 
system or the HVAC system the following will apply: 

Freon pipes are to be adequately supported and for pipes below 12mm dia. 
they are to be run in cable trays or otherwise continually supported.  Freon 
pipes between 12mm and 15mm are to be supported at every frame 
longitudinally and at a maximum spacing of 60cm transversely.  Pipes 
above 15mm to be supported as per Builder standard.  All supports are to 
be “soft” lined with additional heat insulating materials if they are connected 
to the structure. 
All Freon pipes are to be fully insulated using Class approved non-toxic gas 
generating materials.  

Sufficient Freon supply and return isolating valves are to be installed to permit 
all main and significant branch lines to be fully isolated from the main circuit. 

xii) Chilling System 

Chilling systems to be so designed and controlled to give a constant delivery 
temperature to consumer units +- 0.5K. 

Chilled Water Units 

Centrifugal or rotary screw compressor type main chilling units are the Buyer 
preference and reciprocating compressors should not be supplied for HVAC 
purposes. 
All quoted figures are absolute values, without tolerances. 
The main plant to be designed for indirect cooling with R134A as refrigerant 
and fresh water as heat transfer medium. 
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A single contractor is to be responsible for the supply and installing of all parts 
of the HVAC system including the chiller units, pumps, AHU’s and the 
integrated control and monitoring system. 
Two identical100% capacity chiller units are to be fitted. 
Sea water to be used for cooling the condensers.  Condensers are to have 10% 
corrosion and 15% fouling allowances. 
Each chiller compressor with its electromotor, evaporator, condenser, 
separator, associated pumps, corrosion cathodic protection and control cabinet 
to be mounted on a common frame as a "package" unit. 
SPL of each chiller package to be maximum 85 dBA at 1 m. 
On all control cabinets, function selector switch to be in consecutive order OFF-
MANUAL/LOCAL-REMOTE. 
Each control cabinet to have internal lighting, running hours meter and 220 V/5 
A outlet socket. 
Each cooling and chilled water lines to have manual combined flow 
adjustment/shut-off valves for adjustment of water flow (once during 
commissioning). 
Pressure gauges to be provided on the suction and discharge sides of each 
pump, on the inlet and outlet sides of all heat exchangers, before and after all 
pressure reducing valves, on all pressure vessels, thermometers to be provided 
at the inlet and outlet sides of each heat exchanger.  
Sea water temperature adjustment at condenser inlets to be achieved through 
automatic three-way valves. 
In addition to the chillers necessary to carry out the peak load plus 20% under 
the most severe conditions, one extra complete similar compressor unit with its 
sea water system etc. to be installed. 
The total capacity of the number of installed compressor units, minus one, to be 
120 percent of the peak load under the most severe conditions. 
All chiller units to be identical. The chilled water plant to be arranged so that 
any combination from one to the total number minus one of installed units can 
be in operation at the same time. 
Automatic control to be arranged for the return chilled water temperature from 
the cooling coils.  
Temperature of return chilled water temperature to be adjustable between 12°C 
and 15°C. 
Manual and automatic start with sequence control to be arranged as well as 
automatic stop and emergency stop from the engine control room ICMAS. 
The capacity control to be achieved by a PLC and to be effective within the 10-
100 % range of the capacity of each unit. The total installed capacity (all units) 
to be regulated on a continuous step-less curve. 
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The electric motors to have oil lubricated sleeve bearings and bearing vibration 
monitoring systems installed.  
The motors to be automatically shut down in the event of a low electrical 
resistance being registered, similarly the shutdown system is to be interlocked 
to prevent the motor being started if a low insulation reading is recorded.  
The monitors are to have adjustable limits and alarm and shut-down function.  
Motor to be water cooled through the return chilled water. Motor to have 6 
temperature rated guards of PT 100 type and stand-still heating element 220 V. 

Voltage: 415V 
RPM: ca 3600 
enclosure: IP 54 with double tube water cooler with leakage 

monitoring 
insulation class: B 

The chilled water to be cooled in an evaporator of steel shell and copper tube 
type. 
The chilled water to be cooled from about 13°C to about 6°C 
 
Coefficient of     Compressor net cooling capacity 
performance (COP) = --------------------------------------------------- ≥  5.6 

        Required power on shaft       
The compressor units are to have valves for trimming of the refrigerant charge 
from one unit to the others. 
Compressor units are to have all necessary valves in order to minimize loss of 
refrigerant and oil, and for connection of the vacuum pump. 
The condensers are to have large water boxes in red brass end plates, with 
separate hinged end covers in steel and rubber protection.  
Seawater piping is to be radially connected so that the water boxes can be 
easily opened for inspection and cleaning of the condenser tubes. 
Each condenser is to have its own corrosion cathodic protection included in the 
chiller control cabinet. 
The sea water pump and the cathodic corrosion protection system is to be in 
operation only when the compressor unit is running and the effect of the 
cathodic protection is to be sufficient to protect the full water passage through 
the condenser. 
The condenser tubes and tube plates are to be made from copper-nickel 90-10. 
The sea water velocity  not to exceed 2,0 m/s.   
All tube SW entry ends are to be protected by suitable plastic nozzles to limit 
water turbulence within the tubes. 
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Max condensing temperature : < 42°C 
Min condensing temperature : < 25°C 
Fouling factor (sea water) : 10-4°C m2 h/kcal 

 
The condensation temperature is to be kept to less than 10°K above the actual 
sea water temperature. Should the actual sea water temperature become too 
cold, sea water to be re-circulated for heating through three-way valves.  
This re-circulation not to start for an actual sea water temperature of more than 
15°C (less if possible). 
The condensers to have individual sea water pumps. Sea water pumps to have 
stainless steel shaft and Ni-Al Bronze impeller and casing, ca 1 800 RPM. 
Pressure gauges on the suction and discharge sides of each pump. 
Two overboard discharge lines to be provided. One on each side. Part of 
chillers to be connected to one overboard discharge line and the remaining on 
the other one. 
Two sea water outlets to have flanges with threaded holes fitted internally in the 
vessel and welded to the ship side. These are to be used for cooling purposes 
when ship is in dry dock. The two overboard sea water lines to be arranged with 
bypass, shut-off valves and cross connection enabling one AC compressor to 
run during dry docking. 
Different coloured arrows indicating direction of flow to be applied to pipes. 
A separate tank with gauge glass for storage of refrigerant with pipes and 
valves to be installed.  
Filling pipe with valves in non-ferrous materials and air bleed to be arranged to 
suitable position.  
Tank to store minimum the refrigerant charge from two chillers, and to be 
connected to all chillers. Freon transfer by reciprocating compressor with air 
cooled shell and tube condenser. 
Chilled water units are not to be operated on test simultaneously with main 
propulsion running tests if the vessel is in water of such depth that the main 
propulsion system tests disturb the sea floor .  Sand and debris disturbed by the 
main engine tests will damage the protective oxide layer on the chiller 
condenser tubes. 

xiii) Condensing Units 

The AHUs serving the ECR, computer, navigation bridge, broadcast and the 
main switchboard room which have direct expansion coils to be connected to 2 
identical condensing units (one run, one stand-by each 120% total installed 
capacity of all consumers). 
The units to be of the screw type and are to be resilient mounted. 
Compressors to have variable speed control by frequency inverter (or equal) for 
stepless compressor capacity control (0 - 100 %). 
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Motor to be IP 44, with thermistor guard and stand still heating. 
Refrigerant to be of environmentally friendly type, (non ozone depleting 
fluid/gas). 
Each condensing unit to have a separate receiver for the complete refrigerant 
charge. 
Condensers to be of shell and tube type with safety relief valve, gauge glass, 
local thermometers in all fluid connections, and local differential pressure 
gauges. 
Condenser materials to be: 

Tubes: copper 
Shell: carbon steel 
Water boxes: carbon steel 
Tube plates: carbon steel. 

Cooling of the condensers to be from the auxiliary fresh water system at + 
38°C. Arrangement to be made for running the plant during dry dock with fresh 
water at +10°C supplied from ashore to the heat exchanger with connections in 
the bunker stations. 
Condensation temperature to be maximum 7°C above the cooling water inlet 
temperature. 
Condenser pressure to be automatically controlled by a regulating valve in the 
cooling system outlet. 
Different coloured arrows indicating direction of flow to be applied to pipes. 
Control and supervision of this plant is to be achieved in the same way and with 
the same facilities as those for the main chiller plant. 

xiv) Control System 

General 

The HVAC plant efficiency and operation to be fully monitored and controlled by 
the IAS.  
For control, monitoring and alarm details see SGp 79 
Graphic displays to be at Buyer's discretion and to include at least: 

• Overview pictures of deck layouts per main fire zone with fan 
distribution, dampers and room/cabin temperatures 

• Equipment lay-out 
• One picture for each AHU 
• One picture for each room independently ventilated 
• Air flow process diagrams 
• Water flow process diagrams 
• Freon flow process diagrams 
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• Graphical representation of ducting system indicating full ducting 
distribution system from AHU’s/fans to spaces served (groups for crew 
and PAX cabins).  

• Air temperatures in each controlled zone within public rooms. 
A hierarchical menu system to be designed for the graphic system, starting on 
the menu path with side view of the vessel down to window for each i/o item. 
The operator to be able to request directly a specific graphic via: 

• a graphic mnemonic 
• the key name of a point (fan number, AHU number, etc.) 
• cabin group number (search field) 
• space name (drop down menu) 
• short cuts between relevant displays or directly from alarm display by 

calling up the associated graphic on the alarm point. 

Start/Stop Manoeuvring 

Start/stop of all AHUs, (arrangement to be made so that any fan defect to stop 
the associated fan(s) to prevent over/under pressure). 
Control of chilled water temperature. 
Control of Heated water temperature. 
to have two running set-ups : 

1. Normal - In that instance, normal operation for supply and exhaust 
fans. 

2. Winter off service  - In that instance, exhaust fan to be stopped and 
supply fan to run keeping a slight overpressure against outside to 
prevent outside air entering.  Accommodation and passenger areas 
supplied with low temperature heated air. Machinery spaces etc. to be 
heated with suitable space heaters. 

Supply and exhaust fans to have a time program system for start/stop/speed 
control to obtain energy saving in some rooms according to programmed 
schedule as for instance laundry, galleys, lounges, etc. 
Self cleaning hood cleaning cycle start / stop. 
Test to run all remotely controlled dampers with report facilities. 
In remote control, start up and stoppage of fans, opening and closure of 
associated dampers of an AHU to occur simultaneously. 
In local control, start up and stoppage of fans to be independent one from 
another, but opening and closure of dampers to remain interlocked with the 
associated fans. 

Control Cabinets 

Each control cabinet to have internal lighting and 220V/5A outlet socket. 
Controllers to be installed in local electrical control cabinets. 
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Controllers to be linked together via system and/or field bus as per specification 
section 10 
Controllers to be chosen in order to leave sufficient space connection capacity 
for future possible extension. At least 15 % spare capacity in any category of 
analogue input, analogue output, digital input and digital output. 
Each AHU to be equipped with its own starter mounted in communal MCC 
panels as per section 9, including its own dedicated controller for control and 
monitoring of the AHU and associated dampers 
Following functions to be provided but not limited to : 

• Start / Stop by push button to start and pull twist release button for 
stop  

• Ammeter for each motor 
• Arrangement for interlocking freeze protection 
• Running hours meter 

Function selector switch to be in the consecutive order OFF-MANUAL/LOCAL-
REMOTE. 
All fans connected to outside air to be remote shut-down, group-wise from one 
dedicated control panel in the wheelhouse and one in the safety control centre. 
 
Following groups to be considered: 

• Main fire zones in accommodation 
• Main escapes 
• Machinery rooms 
• Galleys with their associated sub-zones. 

xv) Supervision 

The supervision to be achieved by the ICMAS, Chiller control units to be 
connected to the ICMAS by means of I/O units and fibre optic data bus.  
For control, monitoring and alarm details see SGp 79. 
Graphic displays to be designed in consultation with the Buyer. 
For each chiller at least the following control and/or information will be made 
available: 

• Following controls to be achieved : 
• Start and stop 
• Stand-by/run sequence 

Following information to be displayed: 

• Running time 
• Motor bearing temperatures (2) 
• Suction line temperature and pressure 
• Discharge line temperature and pressure 
• Slide valve setting 
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• Cooling capacity 
• COP 
• Sea water valve setting (2) 
• Cooler inlet/outlet chilled water temperatures 
• El-motor absorbed power 
• El-motor intensity 
• El-motor winding temperatures (6) 
• Oil separator temperature 
• Sea water temperature 
• Sea water temperature at condenser inlet 
• Prime mover cooling water temperature 
• Pressure drop across condenser 
• Bearing vibration monitoring 
• Bearing oil levels 
• Accumulated motor absorbed power (watt-hour meter) 
• Accumulated discharge cooling capacity. 

Following alarms to show up: 

• Pressure safety cut out for high pressure discharge 
• Low suction pressure 
• Low oil pressure 
• High discharge temperature 
• Low oil level 
• Clogged filters 
• Prime mover cooling water temperature low and too low 
• Chilled water flow 
• Prime mover cooling water leakage 
• Pump failure (flow not established at enabled pump) 

Run and fault indications for: 

• Pumps 
• Compressor 

572  SERVICE SPACES HVAC SYSTEM 

i) General 

The supply systems to service spaces are to be of single duct low velocity type.  
Supply air to be dry air (dew point 10oC). 
The air to be treated in central air handling units, comprised of filter section, 
possible mixing section, preheating/cooling coil section, fan section, re-heating 
section. 
Each space to be, in principle, equipped with individual supply and exhaust 
ducts and local temperature control equipment.  Spot cooling of hot spots to be 
provided. 
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Automatic control of return air temperature. 
Hot galleys, pantries and alike, sculleries, laundry and larger pantries to be 
served by air at 22oC; dry stores by air at + 18oC. 
In working rooms but those mentioned hereafter temperature to be maximum 
5oK below actual outside temperature but never below 22oC. 
In garbage handling areas temperature to be maximum 15oC at all times. 
Number of supply air changes to be calculated against exhaust air volumes and 
the location of galleys in relation to other rooms.  
In all preparation rooms (vegetable, meat, poultry, fish preparation rooms) cold 
galleys and alike, temperature to be kept at + 20oC. Local thermometers are to 
be provided. 

ii) Hoods 

Large stainless steel hoods/canopies with proper drainage to be arranged 
above hot food preparation equipment, bain-marie, heated sinks and washing 
machines to collect and evacuate moist air and grease.  
Self cleaning hoods with integrated damper to be provided where there is a fire 
risk and where grease collection is required, i.e. above all equipment producing 
exhaust air containing grease. These hoods to be connected to separate and 
dedicated exhaust systems (ducts and fans).  Ducting from such hoods to be 
protected with a system manually controlled for fire extinguishing and cleaning 
of the duct system in addition to the fixed CO2 system. Ducts to be constructed 
with scantlings sufficient to resist the over-pressure caused when the CO2 gas 
is injected. All ducts to be provided with an adequate number of accessible 
cleaning hatches.  
Each self cleaning hood to have individual control wiring and individual 
indication on the control panel in the galleys.  
A fault in one hood shall not interfere with all the others. Controls and 
indications to be from HVAC supervision. 
Each hood is to be fitted with a two-step thermostat (or two thermostats). 
First step to be set at a low temperature (ca 50oC) to indicate cooking in 
progress to the HVAC supervision which in turn is to set, if required, the galley 
ventilation on high speed. 
Second step, set at a higher temperature (ca 90oC) if activated to bring about: 

• closure of the hood damper 
• fire signal to the corresponding hood control panel 

Following visual alarms to appear on the hood control panels (for every hood & 
every panel) : 

• fire 
• detergent low level 

For each hood control panel a summary alarm to be sent to the HVAC 
supervision. 
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Possibility to release all the hood dampers controlled from one panel from a 
remote location at the same time (e.g. CO2 release cabinet). 
Washing cycle is to be initiated remotely from the HVAC supervision. Duration 
and sequence of washing is to be set from the control cabinet. 
Equipment producing air with moisture in large quantities to be equipped with 
canopies with moisture trap. 
Canopies to be installed above all tables, bain-marie, sinks with heating,  
kettles and all areas where steam is used.  Canopies are to be designed to 
prevent condensation and droplets. Canopies/hoods are to be drained. Air 
inlets to be so located that there is no condensation on ceilings/bulkheads. 
All components and especially electrical components, within the canopy and 
uptake system are to be fully compatible with the cleaning system and are to be 
chosen to have the correct IP and temperature ratings to cope with the  
temperature.  
Condensate drain cocks to be arranged at all ducts low points serving canopies 
above steam producing galley equipment. 
All supply and exhaust air diffusers and grilles for galleys, laundry etc. zones to 
be of AISI 304 stainless steel. 
Exhaust from very hot and moisture producing equipment to be exhausted 
through separate exhaust ducts and fans and not re-circulated (e.g. dish 
washing machines in bars and pantries). 

iii) Galley 

Mechanical supply and exhaust systems are to be provided by two independent 
axial type fans and ducting.   
The exhaust fan is to be of the 2 speed type with the air extracted over the 
galley range and deep fat fryer from a stainless steel deckhead mounted 
canopy c/w removable grease filters. 
Supply air is provided by non-insulated ductwork to louvres - or similar ceiling 
mounted units.   
A natural ventilator is to be fitted for air balance when the exhaust air is at high 
speed and excess of the supply air. 
A self contained CO2 fire fighting system is to be incorporated in the galley 
extract ducting. 
Manual or automatic fire dampers to be fitted as per regulations. 
The galley is to have a separate exhaust air system.  The extraction rate is to 
be sufficient to maintain negative pressure in the galley  
Galleys and pantries will be air-conditioned with a single duct, low velocity 
system. The air conditioning and ventilation system must be separated from 
other systems due to fire safety requirements.  
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The supply air temperature in galley areas can be kept always 10°C lower than 
the outside temperature. If the galley is not in use, a room temperature of 
+15°C will be kept at an outside temperature of -10°C.  
The exhaust system will be fitted with grease filters in stainless steel canopies 
above stoves, boilers, fryers and similar high-grease equipment.  
Exhaust from galleys and pantries to be led to the top of the funnel or a mast 
(height to be defined as wind tunnel tests results). 

iv) Dry Provision Store 

The dry provision store is to be connected to the main air conditioning system 
and provided with spot cooling and heating. 
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573 TECHNICAL SPACES HVAC SYSTEM 

i) General 

Technical spaces to be ventilated by fans and the air flow quantities to be 
selected so that the temperature can be maintained at maximum 50°C unless 
otherwise stated. 
Special temperature requirements specified by makers of miscellaneous 
equipment to be complied with by spot air conditioning or dedicated air 
conditioning package units as applicable. 
The air distribution to be arranged in such a way that local hot/gas pockets are 
avoided.   
Ventilation of battery rooms, chemical store rooms etc. to be specially 
considered due to explosion risk. 
Ventilation of rooms where hydrocarbon gases may occur are not to be 
connected with ventilation of rooms where hot works normally take place. 
Rooms dedicated to the storage or processing of LNG are to be ventilated and 
protected according to Class rules for such compartments and associated 
ducting. 
Lift winch electric motor ventilation to be exhausted directly to outside and an 
adequate source of chilled supply air is to be directed into the lift machinery 
compartments and onto the winch brake assembly if necessary to keep the 
electronic equipment and winch brake cool. 

ii) Engine control room, engine office 

Supply through open ceiling.  22oC in manned part.  Redundant air handling or 
packaged units are to be installed outside of ECR. Same description as the 
switchboard room. AC to be in operation also during dry docking. 
All bulkheads, decks and deckheads bordering onto machinery spaces, 
cofferdams or external areas are to be efficiently heat insulated. 

iii) Workshops and store rooms 

Maximum temperature to be 30oC.  All bulkheads, decks and deckheads 
bordering onto machinery spaces or external areas are to be efficiently heat 
insulated. 

iv) Switchboard rooms  

Maximum temperature to be 30oC.  Air handling unit with full (100 %) backup 
for fan and dual coil (2 supply fans, 2 coils, 2 exhaust fans, 1 electric control 
system).  
Each fan is to have its own dedicated starter.  Half of the starters are to be fed 
from the port main switchboard and the other half from the starboard one. Also 
to be in operation during dry docking. Temperature alarm to be arranged. 
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v) Electrical substations 

Maximum temperature to be 30oC.  Wild heat gain to be taken care of by an 
FCU. (FCU = fan coil unit).  FCU and all drainage pipes etc. to be fitted external 
to the room. 
High temperature alarm to be arranged.  Also to be in operation during dry 
docking. 

vi) Wheelhouse 

To have its own dedicated low pressure AHU or local cooling unit. Mixed air 
supply through open ceiling.  
The room, including enclosed bridge wings, is to be supplied with 10% excess 
air to ensure that a positive pressure is maintained in the room to prevent the 
ingress of moisture laden air. 
In winter, hot air to be supplied through dedicated grids at bottom of windows in 
wheelhouse. 
The grids are to be fitted with manually controlled flow direction vanes to 
prevent cooled air being blown onto the windows during periods of high 
humidity in the summer months with subsequent “fogging” of the windows.  
All wheelhouse windows are to be electrically heated with individual switches.  
See also SGp 515. 
Temperatures to be < 25oC in the manned part and < 35oC in the unmanned 
part (or according to manufacturer requirements). 
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574 MACHINERY SPACES VENTILATION SYSTEMS 

i) Engine Rooms 

The engine room and auxiliary rooms shall be ventilated independently. 
Ventilation of each engine room is to be by means of two (2) 2-speed propeller 
fans arranged in separate compartments, each with a capacity of 50% of the 
total air requirements, one of which is to be reversible.  The fans are to have 
remote stop facilities outside the machinery spaces at the damage control 
station. 
The air quantity in the Engine Room to be calculated in accordance with ISO 
8861 – based on combustion air plus cooling requirements for a +10°C 
temperature rise. 
The rectangular ducts in the casing area are to be built into the structure of the 
ship, with the distribution within the Engine Rooms via loose fitting rectangular 
and/or circular ducting or by a secondary high pressure small diameter non 
insulated distribution system.   
Branch ducts are to be arranged to serve the Switchboard Rooms / Engine 
Control Rooms, Workshop and Stores etc. as required. 
Spiral branch ducts to be arranged to serve, workshop, store etc. 
Fire dampers are to be incorporated in the ducting immediately after the fans. 
Balancing dampers shall be provided in the distribution branch duct work. 
The air intake louvres are to have spray eliminating vanes with internal drains. 
The uptakes / funnels are to be used as exhaust air outlets, arranged with no 
possibility of exhaust air returning to the air intake(s). 
Fire dampers are to be incorporated immediately before the louvres. 

ii) Emergency Generator Room 

Ventilation of the emergency generator room is to be by means of one supply 
axial flow fan.   
The diesel generator is to be cooled by an engine driven fan.   
The air louvres are to open automatically following the auto-start of the 
emergency generator. The air louvres are to be of weather-tight design and 
construction. 

iii) Bow Thruster Compartment 

The bow thrust compartment is to be served by a mechanical supply air system 
from atmosphere via. an axial type fan, together with loose and built-in trunking 
led from atmosphere.   
A mechanical extract system from the compartment is to be from an axial fan 
with loose and built in trunking led to atmosphere.   
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The capacities of the mechanical supply and extract fans are to be suitable for 
the maximum continuous operation of the three (3) thruster units located in the 
compartment.  As well as being arranged for manual start operation it is also a 
requirement that the ventilation starts and stops automatically with bow thruster 
motor operations. 
Both supply and exhaust louvers to be led to positions as indicated on the 
General Arrangement drawing. 
To avoid unnecessary ingress of humid air in the lateral thruster compartments, 
the compartment ventilation to be only running when the compartment 
temperature reaches above + 35°C and to stop when the compartment 
temperature drops again below + 20°C. 

iv) Steering Gear Compartments 

The steering gear compartments are each to be served by a mechanical supply 
air system from atmosphere via. an axial type fan, together with loose and built-
in trunking led from atmosphere.   
A mechanical extract system from the compartments is to be from an axial fan 
with loose and built in trunking led to atmosphere.   
The capacities of the mechanical supply and extract fans are to be suitable for 
the maximum continuous operation of the steering units located in the 
compartment.   
Both supply and exhaust louvers to be led to positions as indicated on the 
General Arrangement drawing. 
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575 HAZARDOUS SPACES VENTILATION SYSTEMS 

i) Deck Stores 
Mechanical ventilation shall be by means of a small supply fan and natural 
exhaust. 

ii) Paint Store  
Mechanical ventilation is to be provided by separate exhaust fan (Ex proof). 

iii) Chemical Stores 
Mechanical ventilation by means of a small supply fan (Ex proof) and natural 
exhaust 

iv) LNG Tank Connection Space 

The LNG tank connection space is connected to a dedicated ventilation system, 
and complying with the classification society rules & regulations with respect to 
the required air changes per hour accordingly.  
Mechanical ventilation by 2 x 100% exhaust fans (Ex proof), one running, one 
stand by. Exhaust to be taken from the top of the compartment and air to be 
directed to the fuel gas vent pipe casing. Natural inlet ducted to the low level of 
the compartment. 
The ventilation of the Tank Connection Space must fulfil the 30 air 
changes/hour requirement. 
The temperature of the ventilation inlet air should be between ambient. 
2 x 100% exhaust fans shall be provided.  Arrangement for detection and alarm 
of loss of the ventilation in the Tank Connection Space ventilation are to be 
arranged.  
Tank Connection Space is equipped with a ventilation inlet and outlet 
connection.  
The position of the inlet and outlet to be designed in such a way that all spaces 
inside the Tank Connection Space are vented in a proper way.  
Ventilation ducts outside the Tank Connection Space and fans to be arranged 
by the Builder. The location of gas vents shall be arranged to minimise the 
effect of a methane plume, Builder shall confirm optimum vent location with a 
dispersion study. 
The LNG tank connection space shall be provided with an air-lock from the 
LNG tank compartment and this is to be arranged by the Builder. 
The equipment and material of the ventilation system to be EX approved and 
have a design temperature of -165°C. 

v) LNG Tank Compartment Ventilation 

Ventilation of this space shall be designed according to the Classification Society 
rules for a machinery space 
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vi) GVU room and double wall piping ventilation 
Refer to Group 7 – Machinery Systems 
 

576 VENTILATION OF OTHER SPACES 
Natural ventilation is to be provided to the Emergency Generator Room, outside 
entrance stores, Lockers and void spaces in accordance with Classification 
requirements. 

i) Sanitary and Laundry Ventilation 

Laundry and sewage system to be vented up to aft mast. 
A medium velocity system is to be provided to all sanitary and laundry areas 
using a centrifugal belt driven fan.   
The dedicated tumble dryer ventilation is to be linked into this extract system or 
via an independent system dependent on design development. 
The exhaust air system consists of exhaust air terminals mounted in the 
deckheads or bulkheads of each compartment with non insulated spiral type 
ductwork led to atmosphere via the fan. 
Tumbling dryers in the laundry to be served by independent supply and exhaust 
single speed motor V-belt drive exhaust fans (each 2 belts each capable of 
100% of maximum drive motor torque).  
Local fan control is to be located in the laundry as well. 
Each tumbler exhaust is to be fitted with a filter in the laundry.  
Further lint filter to be provided at each exhaust air-ducting opening to the 
compartment.   
Smothering systems are to be installed to protect the full installations of the 
exhaust ducting from laundries. 
Adequate numbers of suitably sized and positioned manholes are to be 
provided to ensure the entire duct system may be cleaned of any lint 
accumulations. 
Each filter is to have local and remote differential pressure indications with 
alarm in the supervision.  
Filter panels to be easily stripped to renew the filter medium and are to be 
designed so that the maximum quantity of lint can be separated from the filter 
without removal of the filter medium. 
Drying machines in the laundry are to also have exhaust arrangements at the 
machines and again at the exhaust ventilation ducting openings.  
The ducting openings to be have large capacity lint filters. 
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ii) Tank Ventilation 
Tank and compartment vents are to be arranged in accordance with class 
requirements, but to be positioned close to shell side to give clear access along 
safe havens.  Vents are to be of Winel or equal oval type to maximize access 
space.  
Special attention is to be paid to the arrangement within this area to ensure 
safe unobstructed access for the crew 

577 HEATING SYSTEMS 
Space heating shall be applied to spaces and equipment as required by Class 
rules.  Electric radiator fan heaters shall be utilised where feasible distributed 
around the machinery and other spaces, including vehicle decks. 
Vent heads to be goose neck, mushroom head type or built in type housing 
fitted with hinged flap, sealing grommet and toggle fastening. 

578 ELECTRONIC SPACES HVAC  

2 x 100% capacity packaged AC units shall be fitted to the main switchboard 
rooms and the ECR.  
Cooling water from the central FW cooling system shall not be run through or 
into the cooled spaces. 
Other electronic equipment rooms arranged within accommodation spaces shall 
normally be cooled by conditioned air from the AHUs. 
This may be supplemented, if required, by a single packaged unit – to be 
determined during design. 
Temperatures to be in manned part < 22oC and in unmanned part < 30oC  (or 
according to manufacturer requirements). 
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58 HOTEL SYSTEMS SANITARY SYSTEMS AND DRAINAGE SYSTEMS FOR THE 
ACCOMMODATION 

580 GENERAL 

Sewage collection shall be via a vacuum type system. Systems shall be 
provided to process sewage and grey water. 
The designed capacity of the sewage treatment plant is to be 25% greater than 
the maximum complement. 
Vacuum toilet and sewage treatment units are to have duplicated pumps and 
air blowers. 
Waste pipes, scuppers and drains are not to pass through, or under the deck 
heads of spaces used for the storage and preparation of food, or where 
electrical equipment is located. 
Non-metallic piping is not to be used in the accommodation space. 
Suitably sized storage tank(s) for holding treated and untreated sewage are to 
be provided.  Size is to be confirmed in agreement with sanitary system 
supplier. 

581 DOMESTIC FRESH WATER SYSTEM 

The Builder is to install a potable water system in accordance with the rules of 
the Authorities and Class. 

All fresh water will be taken from ashore. 
Two (2) shore connections, size DN65, one at each bunker station port side 
and starboard will be arranged. 
One (1) mechanical flow meter will be installed (reading in m3) with local 
displays at each side. Local tank level indication shall be provided at the bunker 
station. 
The filling system is to be equipped with chlorine dioxide generator type Envirox 
or equivalent to kill all bacteria and fulfilling the Rules of UK 
The filling and vent piping will be of galvanized steel. 
The sanitary fresh water system supplies all consumers of hot and cold water 
(wash basins, sinks, showers, washing machines, dishwashers, servery area, 
boilers, drinking fountains, hose connection in galley, pantry and laundry etc.). 
The fresh water is stored in three stainless steel tanks. 
All fresh water tanks can be filled through the fresh water filling pipes with ISO 
flanges. 
Hot water circulates in a ring line. Control valves regulate the flow on the 
various decks. 
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For cleaning the bridge windows, a window washing plant will be installed. 

i) Fresh Water Hydrophore Unit 

One (1) fresh water Hydrophore system will be provided and be arranged for 
redundancy.  The hydrophore system will supply the consumers with potable 
cold and hot water. 

The hydrophore system will consist of the following components: 

• Two (2) stainless steel hydrophore tanks, about 1000 l each with all 
necessary connections. 

• Three (3) hydrophore pumps of self-priming type, about 18 m³/h at 6 
bar. 

One pump will be able to supply all consumers.  A standby pump is selected as 
auto start and the other is as manual operated stand-by. 

• Two (2) stainless steel calorifiers, insulated.  Each calorifiers shall have 
sufficient capacity to meet the hot water demand. 

The calorifiers will be warmed up by a an electric element hot water backup. 
The calorifier will be equipped with a safety temperature limiter and a 
temperature controller. 

• Two (2) hot water circulating pumps, abt. 3 m³/h, 3 bar 

• Two (2) cold water circulating pumps, abt. 3 m³/h, 3 bar 

• 1 UV sterilizer abt. 20 m³/h 

• 1 reflux preventer unit to technical water consumers 

• 1 control cabinet 
A common alarm will be shown on the integrated control and monitoring system 

In the fresh water system an ultraviolet sterilizer of approved type is to be 
installed. 

All necessary thermostats, pressure switches and instrumentation to allow for 
full automatic duty and standby operation. 

The control panel, starters, pressure switches, thermostats and connections to 
the alarm and monitoring system are to be built into the module. 

Bridge front windows shall be provided with a water washing system arranged 
to circulate hot water at all times up to the outlet nozzles in order to prevent 
freezing during winter conditions. Any sections of tubing not subject to 
circulation shall be electrically heat traced and insulated. 

andrew.alexander
Change steam for hot wayer
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ii) Water Softener Unit 
One (1) fresh water softener will be provided in the line between potable water 
tanks and technical water tank. 

iii) Technical Water System 

The technical water will be taken from the sanitary water system via a softener 
to the technical water tank, about 100 m3 in double bottom and will be supplied 
to machinery systems, engines, washing etc. via technical water hydrophore 
unit. 
For cleaning the decks, fresh water outlets will be installed at various locations 
(about. 6 per vehicle deck, 4 per house deck).  House windows in way of 
passenger spaces will be cleaned with the aid of a mobile gondola system 
using water provided from the above mentioned water outlets. 
 
The pipes have to be drained to avoid freezing, any dead legs in exposed 
locations shall be insulated and electrically heat traced. 
Two (2) mobile high pressure cleaning units will be supplied (415V, about 180 
bar, about 900l/min). 

iv) Technical Water Hydrophore Unit 
One (1) technical water hydrophore unit will be provided. 
The hydrophore unit will supply machinery systems, engines, hotwell washing 
etc. 
The hydrophore unit will consist of the following components: 

• One (1) hydrophore tank, about 500 l with all necessary connections. 

• Two (2) hydrophore pumps of self-priming type, about 4 m³/h at 6 bar. 

• One pump will be able to supply all consumers; the other is on auto 
operated stand-by. 

v) Window Washing System 

There is a manual thermostat controlled fresh water spooling system for 
wheelhouse windows.  Windows are arranged into sections.  Each section has 
a solenoid valve and control switch in the wheelhouse panel. 

vi) Drinking Water Systems and Cooling 

Ten (10) cooled water drinking fountains shall be provided at various positions 
on each accommodation deck, Wheelhouse and in the Engine Control Room 
and workshop. 
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582 BLACK WATER SYSTEM 

The design of the entire sewage and grey water systems shall enable the 
system to handle the seasonally variable waste load generated by between 
10% and 100% of the total possible complement of crew and passengers. 
A vacuum type sewage system is to be provided which transports toilet waste to 
a dirty sewage holding tank. The black water system is to have a bypass line 
fitted to allow the vacuum pumps to discharge directly overboard in an 
emergency. 
The system will be divided into minimum two zones. Each zone can easily be 
isolated together with the corresponding sanitary water supply while leaving the 
remaining zones in use. 

Each zone will be terminated in a separate and easily accessible trap with 
isolating valves and by-pass arranged at the suction manifold of the vacuum 
collecting unit.  

The manifold will be fitted with globe valve and fire hose connection to allow 
back flushing 

The system will comprise a single pipe vacuum system for sewage and other 
fluids from all toilets and urinals, connected to the sewage treatment unit. 
The toilets, piping and vacuum pumps are to be installed according to the 
manufacturer’s recommendations.  
Sanitary water supply to toilets is to be from the domestic fresh water system. 
Necessary precautions and fittings are to be installed to prevent any back flow 
into the fresh water system. 
The pipe work between the toilets and the tanks is to be fitted with an adequate 
number of elbows or tee pieces having threaded caps on each deck for rodding 
/ cleaning of the pipe internals.  Piping will be installed in galvanized tube with 
push fit two step socket connections with compression sealing elements above 
the vehicle deck, with galvanized piping with welded flanges below this level to 
be Flag and Classification Society type approved plastic or stainless steel. 
The sanitary discharge and treatment plant installed is to meet with National 
Authorities and Class requirements.  The discharge from the sewage treatment 
plant can be pumped on shore, recycled to holding tank or over board by a 
discharge pump. 
A sewage discharge line to bunker stations will be installed with a MARPOL 
deck discharge connection provided. 

For docking period or if in no discharge areas, the treated effluent from the 
treatment plant can be pumped to the grey water holding tank. 
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583 GREY WATER SYSTEM 

A grey water holding tank shall be provided with sufficient capacity for the 
needs of the operating crew only for a week, without the need to discharge 
anything ashore or to sea. 
The galley and main deck accommodation grey water drain lines to drain to the 
grey water holding tank and are to be fitted with flap non-return valves as 
required to prevent the possibility of sewage and drain water backing up into 
the accommodation and also water traps to be fitted to prevent smell in the 
accommodation. 
A MARPOL deck discharge connection is to be provided. 

i) Grease Trap 
One (1) grease trap, electrically heated, will be installed for all galley water. 

586 SEWAGE TREATMENT PLANT 

A treatment plant shall be provided to treat raw sewage from the dirty sewage 
holding tank such that it may be safely discharged to sea in accordance with 
MARPOL requirements. The treatment system design shall consider the highly 
variable waste loading as well as the need for redundancy. It is envisaged that 
Two (2) treatment plants will satisfy these requirements. 
Each sewage treatment plant is to be installed to process all sewage and grey 
water. The treatment plant is to be fitted with an automatic discharge pump and 
chlorination unit, and is to discharge overboard or to the dirty sewage tank in 
restricted waters. 
The treatment tank vent is to be led to the funnel via the exhaust casing, and is 
to be arranged so that it is on a continual upwards gradient and is kept as 
straight as possible with the minimum of bends.  
The vent line is to be fitted with a large threaded plug or removable section at a 
suitably high point for flushing back the vent line to the tank with fresh water. 
The system alarms are to be connected to the alarm and monitoring system as 
a common alarm. 
The discharge pump is to be arranged with the following connections: 
Suction: Sewage treatment unit 
 Nearest ballast tank 
Discharges: Overboard 
 Dirty sewage holding tank 
 Sewage treatment unit 
 Deck discharge 
A MARPOL deck discharge connection is to be provided (P&S). 
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GROUP 6 MAIN MACHINERY 



CALMAC Ferries Ltd  Page 275 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

60 DIESEL PROPULSION MAIN MACHINERY 

600 GENERAL 

All machinery is to be designed and installed for normal operation with an 
unmanned engine room and classed to LRS Rules and Regulations for the 
Classification of Ships and the requirements of the Administration Authority. 
The vessel shall have a conventional propulsion arrangement consisting of two 
controllable pitch propellers, each driven through a single in, single out 
reduction gearbox by one medium speed marine main propulsion dual fuel (DF) 
engine.  
Additional propulsive power will be provided through a PTI connection on each 
gearbox.  The PTI motor will also act as a PTO Shaft Generator. 
See Appendix 6 for schematic layout of the propulsion and generator layout  
A single supplier shall be selected for the supply of the entire propulsion train 
from Engine to Rudder. 
Maximum use shall be made of energy saving systems generally and 
specifically the Builder shall engineer and cost systems to use hot water 
generated from main engine waste heat as specified in 101 (v)  ‘Design 
Options’.  Any waste heat recovery or other systems to improve efficiency shall 
be compatible with the vessel operating profile. 
To be arranged for LNG/MGO Dual Fuel (DF) installation. 
Electrical Power is to be provided from Two (2) DF generators and One (1) 
Harbour generator each flexibly coupled to a 690V, 3ph, 50Hz alternator. 
Main and auxiliary machinery shall be capable of attaining their full specified 
MCR under the following ambient conditions: 

- Barometric pressure 1000 mbar 
- Charge air coolant inlet +32 degC 
- E/R ambient air temperature +45 degC 
- Relative humidity 60 % 
- Sea Water temperature up to 32˚C 
- List, rolling, trim and pitch according to classification society rules 

The main and auxiliary machinery shall be capable of operating at higher 
ambient temperatures and humidity conditions, but at reduced output, 
according to the manufacturer's guidance. 
It is intended to operate the ship across a range of speeds, and corresponding 
propulsion powers, between 14 knots and 16.5 knots. The systems shall be 
designed to optimise efficiency and fuel consumption across the range. 



CALMAC Ferries Ltd  Page 276 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

The vessel shall be designed to operate with any number of engines, from all or 
just a single main engine running with a PTI motor running the other propeller 
shaft.  PTI motors may be utilised either on their own, or in conjunction with the 
DF engine on that shaft as a boost function, and will be rated for continuous 
operation. 
Out of service maintenance time will be restricted to approximately one week 
per year and consequently most machinery maintenance will be carried out in 
service. Systems shall be designed so as to allow positive isolation of 
machinery during such maintenance activities.  
This will include isolation of drives by mechanical disconnection, electrical and 
piping systems isolation.  
Positive isolation of electrical equipment will be assured by locking off breakers.  
Positive isolation of piping systems shall be by removal of pipe spools and 
fitting blank flanges.  
Mechanical isolation of drives will be possible by disconnecting and removing 
bobbin pieces in drive shafts or equivalent, reliance MUST NOT be placed on 
opening clutches unless they are mechanically locked open. 
Refer also to SGp 140. 
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601 PROPULSION ENGINES 

This specification is based on main and auxiliary machinery of Wartsila 
manufacture. In the event that equivalent machinery of different manufacture is 
selected the specification shall be revised accordingly.  For ALL engines it is a 
contractual requirement that the engine complies with the MARPOL Tier III NOx 
regulations. 
The propulsion plant shall be equipped with control and safety systems 
comprising: 

• Main engine speed control and safety 

• Main engine clutch remote control 

• Main propeller clutch remote control 

• Main propeller pitch remote control 

• PTI/PTO motor/generator and clutch remote control 

• Automatic propeller load control system to prevent overloading of the 
machinery connected, at any time, to the reduction gear. 

Main engines shall be stopped / started from ECR. PTI/PTO start / stop from 
ECR. Side thruster start / stop and main propeller / thruster propellers pitch 
controls from wheelhouse consoles (port-centre-starboard). 
Main engines and reduction gears shall be supplied with safety systems 
according to Class Rules and latest recommendations of the engine maker. 
Each main engine will be of a, four stroke, in-line configuration, turbo-charged 
and inter-cooled trunk piston, uni-directional dual fuel marine propulsion type 
and having the following particulars:- 

Make  Wartsila or equivelant 
Type  34DF  
No of engines  2 off 
Number of cylinders 6 in line 
Cylinder bore  340mm 
Stroke of piston  400mm 
Speed  750rpm 
Engine output  3000 kW 
MEP  22.0bar 

Equivalent machinery of proven design will be considered. 

Engines and foundations are to be designed for minimum vibrations and noise.  
Engines shall have built on pumps for lubricating oil and HT & LT FW cooling.  
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In Gas Mode of operation the rated output on gas operation is subject to 
acceptable gas composition. MGO is used for pilot fuel injection and to be 
always active regardless of operating mode.  Diesel Mode of operation shall 
utilise MGO as main and pilot fuel. 
Entablatures of all delivered engines are to have been subjected to ultrasonic 
NDT in way of cylinder head and main bearing stud tapped holes to confirm 
absence of casting porosity. 

i) Gas mode operation: 
Total maximum allowable energy consumption at 100 % load  
 7400kJ/kWh 
Tolerance  ± 5 % 

ii) Diesel mode operation: 
Maximum allowable SFOC at 100 % load  187g/kWh 
Tolerance  ± 5 % 
Including Pilot fuel 1 g/kWh at 100% load 
Fuel consumption figures are to be confirmed on FAT under ISO 
3046/1 conditions. 
FAT is to be carried out with load applied by water brake and using MGO fuel. 
Additionally Buyers require engines to be run on natural gas during the FAT  
Main engines shall be resiliently mounted and have flexible connections to all 
pipe work. 
The Main Engines and ancillary equipment are to be supplied in accordance 
with the engine builder’s normal practise and no experimental or out-of-the 
ordinary positions or configurations of built-on equipment, i.e. turbochargers 
etc. is to be installed without the written permission of the Buyer.  The engine 
installation and all related systems shall be designed and constructed in 
accordance with engine maker’s latest requirements and recommendations. 

iii) Engine specification 

The engine is a four-stroke, turbocharged and intercooled diesel engine. The 
following equipment is mounted on the engine: 

1. Fuel gas system 
- Double-wall gas piping on the engine 
- One gas admission valve per cylinder 
- One gas venting valve 

2. Pilot fuel system 
- Pilot fuel filter 
- Pilot fuel engine driven pump 
- Twin fuel injection valve (for pilot and main injection) 
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3. Fuel oil system 
- Fuel rack actuator 
- One injection pump per cylinder 
- Pressure regulating valve in the return pipe 

4. Lubricating oil system 
- Direct driven lubricating oil pump with built-in safety valve and 

pressure regulating valve, Without stand-by connections 
- Dry oil sump 

5. Starting air system 
- Starting air master valve 
- Blocking valve for turning gear 
- Control air container 
- Non-return valve 
- Starting air distributor 
- Starting air valve in each cylinder head (bank A) 
- Flame arrestor 
- Control valve for slow turning 

6. Cooling water system 
- Engine driven HT-cooling water pump with stand-by connection 
- Engine driven LT-cooling water pump with stand-by connection 

7. Combustion air and exhaust gas system 
- Turbocharger(s) with air filter and silencer at Free end of engine 
- Exhaust gas outlet(s) orientation, 0°  from vertical 
- Double-stage charge air cooler(s) 
- Connection for charge air cooler cleaning device 
- Connection(s) for cleaning device of turbine 
- Cleaning device for compressor(s), manually operated 
- Exhaust gas waste gate 

8. Miscellaneous 
- Flywheel with a gear rim for turning 
- Electrical turning device 
- Crankcase explosion valves 
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- Crankcase oil mist detector 
- Nameplates in English / safety plates in English  
- Counter flanges, gaskets, bolts and nuts 
- Torsional vibration damper or tuning mass in case needed 

All parts of the engine subject to wear or regular maintenance shall be fully 
interchangeable with the licensor’s original parts. 
A full set of all critical engine temperatures, pressures and operating 
parameters shall be monitored and recorded by the engine’s performance and 
control system. Temperatures to be monitored recorded are to include:  
individual cylinder exhaust  and exhaust before and after the turbochargers;  
Main and thrust bearings, air cooler inlet and outlet, cylinder cooling water inlet 
collective outlet each cylinder, lub oil inlet and outlet from cooler, fuel inlet to 
engine and charge air receiver. 
Pressures to be monitored and recorded are to include: fuel oil, lubricating oil at 
engine inlet, cooling water, charge air manifold, and charge air cooler 
differential pressure (air and water differentials). 
The following units shall be used for all instrumentation and monitoring 
instrumentation: 

Pressure barg 
Temperature Celsius 
Speed Rev/min. 

Labels, safety labels and information plates shall be written in English language 
Other criteria to be monitored and recorded are to include:   
Engine and turbo revolutions, engine load and electrical load (for alternator 
engine).   

9. Control and monitoring equipment on engine 
- Microprocessor based distributed real time system for engine control 

and monitoring 
Main components: 

- Engine safety module for shutdown of engine acc. to class 
requirements 

- Main control module for internal engine control functions 
- Input /output modules for handling of sensor data 
- Cylinder control modules for gas and pilot fuel injection control 

Main functions: 
- shutdowns (e.g. lubricating oil pressure, overspeed) 
- start blockings (e.g. lubricating oil pressure, turning gear) 
- measuring of engine and turbocharger speed 
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- normal start and stop of the engine 
- engine speed control 
- engine fuel operating mode control and safety 
- gas and pilot fuel injection control 
- cylinder balancing and knock control 
- other internal engine control functions as applicable 
- signal processing of engine monitoring and alarm sensors 
- data communication with ships alarm & monitoring system through 

Ethernet Modbus TCP/IP 
- hardwired interface with external systems for control functions such as 

remote start and stop 

10. Operator interface 

The operators interface is based on a local control panel (LCP) built 
on the engine, consisting of a display unit, backup indications and 
control switches & buttons.   
The local display unit shows all engine measurements (e.g. 
temperatures and pressures) and provides various engine status 
indications as well as an event history 
The following independent backup indications are available: 

- Engine rpm 
- Turbocharger rpm 
- Running hours 
- HT water temperature 

- Lubricating oil pressure 
The LCP is equipped with the following control switches and 
pushbuttons: 

- SLOW/BLOCKED/LOCAL/REMOTE control mode switch 
- Local START/STOP pushbuttons 
- Trip/Shutdown RESET pushbutton  
- Emergency stop pushbutton 

11. Sensors 
- Alarm, safety and measuring sensors according to maker and class 

requirements. 
- Connections for testing of pressure sensors 
- Sensors are wired to the engine mounted electronic modules 
- Sensors are wired to the engine mounted I/O- and control modules 
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iv) Main engine auxiliary equipment and systems 

1. Fuel oil system  

      1.1. Suction strainer (MGO) .......................................................... 1 
Duplex filter with differential pressure indicator with alarm contact. 
The inserts can be exchanged with engine running. 

      1.2. Cooler (MGO) .......................................................................... 1 
Fuel oil cooler of tube type.  

- Counter flanges, gaskets, bolts and nuts 
Due to operation on MGO only, the MGO cooler is to be located in 
return line to day tank. 

      1.3. Circulation pump (MGO) ........................................................ 2 
Electric motor driven screw pump with safety valve 

      1.4. Fine filter (MGO)...................................................................... 2 
Duplex filter with differential pressure indicator with alarm contact. 
The inserts can be exchanged with engine running. 

2. Fuel gas systems (1 per main engine) 

      2.1.Gas valve unit .......................................................................... 4 
The gas valve unit GVU includes a gas pressure regulator that 
regulates the gas pressure to the engine. This is controlled by the 
engine control system. 
 
A self-contained skid comprising following main components: 

- Fine filter 
- Gas pressure regulator, pilot operated 
- Safety shut-off valve 
- Block and bleed valves 
- Purging connections 
- Instrumentation 
- Counter flanges 

3. Lubricating oil system (1 per main engine) 

      3.1. Stand-by pump ........................................................................ 4 
Electrically driven screw pump with safety valve 

- Counter flanges, gaskets, bolts and nuts 
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      3.2. Pre lubricating oil pump ......................................................... 4 
Electrically driven screw pump with safety valve 

- Counter flanges, gaskets, bolts and nuts 

       3.3. Automatic filter ...................................................................... 4 
Self-cleaning filter, including flushing oil cartridge and differential 
pressure indicator with alarm contact. 

       3.4. Safety filter (LO) ..................................................................... 4 
Duplex filter with alarm contact for high pressure difference. The 
filter inserts can be exchanged with engine running. 

       3.5. Lubricating oil cooler ............................................................ 4 
Lubricating oil cooler of plate type 

- Plates of stainless steel 

       3.6. Lubricating oil damper .......................................................... 4 
Lubricating oil pressure peak damper. 

4. Compressed air systems (1 per engine room) 

       4.1. Starting air vessel .................................................................. 2 
The total air volume of the starting air vessels are calculated for 12 
starts. 
 
Starting air vessel (3.000 m3) for Vertical mounting with: 

- Valve head assembly with inlet, outlet, drain and safety valves 
- Counter flanges, gaskets, bolts and nuts 

Starting air vessel size to be confirmed by customer, since the 
approval discussions are carried out between system designer and 
classification society. 

5. Cooling water systems (1 per main engine) 

      5.1. Preheating unit ....................................................................... 4 
HT cooling water preheating unit with:  

- Electric heater 
- Circulating pump 
- Control cabinet for heater and pump 
- The unit is dimensioned to warm up the engine(s) from 20ºC to 60ºC 

in 10-15 hours, excluding losses in the external system. 
- The unit is dimensioned for 1 engine(s). 
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       5.2.Stand-by pump (HT)................................................................ 4 
Electric motor driven HT cooling water standby pump of centrifugal 
type. 

      5.3.Temperature control valve (HT) .............................................. 4 
HT cooling water temperature control valve of Direct acting type. 

      5.4.Stand-by pump (LT) ................................................................. 4 
Electric motor driven LT cooling water standby pump of centrifugal 
type. 

      5.5.Temperature control valve (LT) .............................................. 4 
LT cooling water temperature control valve of Electrical acting type. 

6. Combustion air and exhaust gas systems (1 per engine room) 

      6.1. Charge air cooler cleaning device ........................................ 1 
Cleaning device with pressure tank, hoses, shut off valves and 
cleaning fluid. 

      6.2. Exhaust gas ventilation unit .................................................. 2 

Fan for purging exhaust gas system with air. To be mounted as 
close to the engine as possible. 
This component comprising following main components: 

- Centrifugal fan, max 3150 m3/h 
- Flow switch 
- Shutoff valve, pneumatically actuated, with position feedback 
- Flexible connections 
- Counter flanges 

       6.3. Exhaust gas silencer for DF engines ................................... 2 
Uninsulated exhaust gas silencer with spark arrestor with noise 
reduction to suit the noise requirements of SGp 106 of this 
specification. 

- Mounting bracket 
- Spark arrestor 
- Made of COR-TEN B 

       6.4. Rupture disc for gas engines ............................................... 6 
Rupture discs to be installed in the exhaust gas system 

       6.5. Exhaust gas bellows ............................................................. 4 
Flexible expansion bellows after turbocharger. 
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- Counter flanges, gaskets, bolts and nuts 

       6.6. Damping element for rupture disc ....................................... 6 
Explosion relief damping pad with support mesh. 

7. Control and monitoring systems (1 per ship) 

       7.1. Wärtsilä operator interface system WOIS ........................... 1 

The WOIS is a tool developed by Wärtsilä to give the operator/service 
personnel information needed for trouble shooting, analyzing and 
maintenance of a dual fuel engine.  
The WOIS gathers and logs data from all engines. The data is then presented 
by several display pages. 
Process displays are graphic pictures with measuring values and status 
information of the equipment in the dual fuel system.  
The process displays include common as well as individual engine related 
views.  
A trend display is available for each analogue value. Parameters measured 
and monitored are also presented in alarm and event list format. 
The WOIS hardware consists of a PC, monitor, keyboard and mouse. The PC 
and monitor are equipped with a marine mounting kit. 

       7.2. Wärtsilä information system environment, WISE 

WISE is an information platform for long term supervision of the installation 
with reporting modules including engine and production reporting, long term 
trending, electronic log book and availability follow-up. 
 The data is based on automatic WOIS data input. The logbook and 
availability follow-up data is based on operator input. WISE is prepared for 
sending and providing data to Wärtsilä CBM (Condition Based Maintenance) 
centre from where feedback reports can be sent back to the client. The WISE 
software is installed in the WOIS workstation. 

      7.3. Power Unit .................................................................................................. 4 
Power unit for supply of isolated and duplicated 24VDC and 
110VDC to the engine. 
Cabinet for bulkhead mounting, protection degree: IP44 
 
Main components 

- 230VAC/24VDC power supply converters 
- 230VAC/110VDC power supply converters 
- Miniature Circuit Breakers (MCBs) and terminals  

The converters are dimensioned for 100% load and redundant. 
Failure of one supply will cause automatic takeover by the second 
supply. 



CALMAC Ferries Ltd  Page 286 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

 
 
Required power supply from ship’s system: 

- Supply 1: 230VAC 
- Supply 2: 230VAC  

At least one of these must be connected to UPS or battery backup 
on ship’s side. 

v) Special tools 

• 2 Sets of tools for the engine (basic equipment) 

• 1 Set of tools for turbo charger (basic equipment) 

• 1 Valve reseating tool, Chris Marine pneumatic type 

• 1 Hydraulic tightening rig for cylinder head studs 

• 1 Cylinder head turning jig 

• 1 Nozzle tester, to engine builders specification 

VI) Main Engine Controls 

A suitable control system shall be provided for local and remote operation of 
the propulsion system from the wheelhouse.  
The system shall interface main engine controls with controls provided for the 
CPP in a combinator mode of operation. 
 The main engines shall be started and normally stopped manually from ECR 
and locally at engine side. 
Emergency stops shall also be provided at the engine and in the wheelhouse. 
Engines will be provided with electronic governors and a system of load limiting 
will be provided such that the propeller does not overload the drives, regardless 
of the combination of drives in service (ME1, ME2, PTI motor) 
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602 SAFETY CONCEPT FOR GAS BURNING ENGINE INSTALLATION 

All dual fuel engines shall be provided with double-wall gas piping on each 
engine in accordance with manufacturer’s standard design.  
Double walled pipes with installed combustible gas detection connections are to 
be used for the entire fuel gas pipe run between the LNG gas evaporation plant 
and the gas valve room or enclosure and from the gas valve room or enclosure 
to the individual engine gas injection. 
The following shall be considered for gas burning: 

Option 1 

One (1) gas valve room shall be provided, for the engine room.  A gas valve 
unit (GVU) shall be provided for each DF engine and fitted inside the  gas valve 
room associated with that engine. Each GVU shall include a double block and 
bleed arrangement 
A FG ER supply ESD valve shall also be installed outside each gas valve unit 
room to shut off the gas supply to each gas valve unit room and their 
associated DF engine room. 

Option 2 

Individual gas valve enclosures shall be provided adjacent to the machinery 
they supply, i.e. DF engines, DF generators. 

Option 3 

Gas valve trains for the DF engines/generators shall be provided within the fuel 
valve space adjacent to the LNG tanks 
The FG ER supply ESD valve shall be able to be closed from the DF engine 
room it is associated with, from the ECR, from the Emergency shutdown station 
just outside the engine room entrance, and from the Wheelhouse. 
There shall be independent FG safety system for each propulsion train/LNG 
tank. 
Independent FG control systems shall be for each propulsion train/LNG tank. 
The ventilation system of the gas valve room/enclosure and double walled 
pipes shall be independent of other ventilation systems onboard to ensure 
under-pressure in the gas valve room and double walled pipe. 
Should this ventilation system fail (standby fan fails to start automatically), then 
the safety system shall automatically initiate a changeover to diesel mode for 
the diesel engines running in the respective DF engine room. 
For example, Two (2) redundant extraction fans, each fan of 100% capacity, 
shall be provided for the GVU room (total of 2 extraction fans). 
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Each individual fan capacity shall be based on the 30 air changes per hour for 
total volume of one gas valve room and double-wall pipes for DF engines 
associated with this gas valve room. 
The extraction fan shall take the suction from the top of gas valve rooms and 
double pipe, and shall discharge to safe area outside engine room. 
The gas valve room, if adopted, shall be considered “gas safe” in normal 
operation. 
A gas detection system shall cover all areas where gas is likely to accumulate. 
In the event of a “gas hazardous” situation developing in the gas valve room, 
the gas detection system shall initiate an alarm and the DF engines associated 
with this gas valve room shall automatically transfer into the diesel mode. 
A confirmed fire detection alarm (2 out of 3 voting) in either gas valve room 
shall cause all engines running in the engine room to automatically transfer into 
the diesel mode and the FG ER supply ESD valve supplying gas to that engine 
room to close. 
A confirmed fire detection alarm (2 out of 3 voting) in the engine room shall 
cause all engines running in the engine room to shut down and the FG ER 
supply ESD valve supplying gas to that engine room to close. 
Gas shut off valves to the individual engines shall employ a double block and 
vent valve arrangement, to permit automatic purge with nitrogen of the gas 
supply lines to the units following an engine stoppage after gas burning.  
The block valve arrangement shall be as close to the engine as possible and 
the vent line shall be led to atmosphere where there is no possibility of spark 
ignition.  
The vent outlet shall be designated a “gas dangerous” zone of radius 3m. 
Ventilation and exhaust piping shall slope upwards to prevent any accumulation 
of light gas. 
In the event of an engine trip, the gas shall be shut off to that engine and a 
ventilation sequence performed. During the deceleration period, all gas still 
remaining in the engine shall be burnt so that the subsequent start is safe. 
The electric power source of a ventilation fans for gas valve room and double 
walled pipe shall be provided from the emergency switchboard. 
Ventilation fan motors shall be installed outside the ventilation ducting. The fans 
shall be manufactured of spark free materials. Ventilation system shall be 
provided according to Class requirements. 
The flexible coupling of double walled type for fuel gas line shall be provided at 
engine inlet, which shall be designed in accordance with manufacturer’s 
standard. 
Builder shall provide Buyer with life expectancy data once design of flexible 
coupling is finalized. And Buyer can request to change the design during detail 
design stage with proper cost adjustment, if justified. 
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Each individual diesel engine exhaust gas system shall be fitted with a 
ventilation system to purge the exhaust gas system after the engine has been 
stopped while operating in the gas mode. 
A suitable connection for nitrogen purging shall be provided on each diesel 
engine for purging of the crankcase with inert gas before maintenance 
intervention. 
Diesel engine crankcase pressure shall be monitored and in case of 
overpressure (e.g. cylinder blow-by causing gas leakage) the engine control 
system shall activate an engine showdown. 
Regarding gas detection system, refer to Electric part. 
Builder shall arrange for a HAZOP study to be conducted with Builder, Buyer 
and Class HAZOP specialist Department, to identify and find solution for 
hazards associated with fuel gas supply system for dual fuel propulsion, when 
the first draft of approval plans are issued. 
In the event that Buyer requires any change in excess of the rule requirements 
of the Classification & Regulation and Specifications from HAZOP results, the 
Buyer and Builder shall negotiate the scope of supply and accounts in good 
faith. 
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63 TRANSMISSION 

630 GENERAL 

Propellers are to be selected for maximum performance, highest possible 
efficiency, thrust and vessel speed within the constraints of the specified power 
generation and propulsion engine ratings, whilst also giving the lowest possible 
fuel consumption. 
Propeller diameters to be the maximum possible to improve overall efficiency 
and diameter not be down-sized to reduce upper/lower gearbox torque so that 
lower rated units can be offered.  
Propellers are to be designed to avoid the possibility of “Singing” in service.  
Units are to be suitable for continuous operation at full rated input power in 
severe weather conditions.  Input power through the PTI shall be considered in 
addition to 100% MCR from both main engines connected to the reduction 
gear.  
Vessel shall have a TMON notation. 
Refer also to SGp 140. 

632 CONTROLLABLE PITCH PROPELLERS (CPP) 

Two (2) 4-bladed CP propellers will be installed. . 

Propeller design power:    approx 4500 kW 

Propeller diameter:  approx 2.60 m 

Revolutions:                T.B.C. rpm 

Material     GNi-Al bronze. 

Surface finish:    ISO 484/1 class 1 

Turning direction: to be determined during model tests and to consider 
efficiency and manoeuvring characteristics.  Findings of the tests are to be 
presented to Buyers for consideration. 
The hubs will be flanged to the propeller shafts. The shaft lines are hollow 
bored for fitting of oil pressure pipes.   
The oil distribution equipment is mounted in front of each gearbox. 
One (1) separate hydraulic pressure unit for each CPP will be installed. This 
HPU shall comprise 2 x 100% electrically driven pumps arranged as 
working/standby, a LTFW cooled cooler, filter with alarm.  
The oil reservoir shall be provided with ball valves and fittings for the 
connection of a portable centrifuge. Remote monitoring and alarm for oil 
temperature, oil level and discharge pressure shall be provided. 
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Each unit is equipped with double pump unit electric driven and change over 
filter. 
A built-in storage tank for spare hydraulic oil for the CPP system should be 
provided with a capacity of 100% of a single entire CPP system. 
One (1) circular steel, bolted type, rope guard will be installed on each shaft 
line. Rope cutting blades shall be provided. 

633 PROPELLER SHAFTING AND BEARINGS 

The propeller shafts and the intermediate shafts will be made of steel according 
to the rules of the classification society.  
Final layout of propeller, elastic coupling, shafting and arrangement of bearings 
shall be according to result of vibration - and shaft alignment calculations. 
The propeller shafts will be drawn outwards, hydraulic couplings will be 
provided on the forward end.  
Means shall be provided using overhead beam and trolleys with suitable chain 
blocks to handle intermediate and tail shafts during tail shaft withdrawal for 
survey.   
Propeller shafts shall exceed class requirements by 10% diameter.  
Conventional lip seals shall be provided for the propeller shaft: 

Aft seal  Forward seal 

No. of seals   4   2 
Seal material  Viton    Viton 
Liner   Ceramic coated Cast Iron 
Body mat’l  Bronze  Cast Iron 
Spacer rings  Yes 

Ceramic coating of seal liner shall be designed to allow 10 years operation. 
The intermediate shafts will be connected to the gearbox via flange connection.  
Intermediate shaft bearing journals shall be 5mm larger than shaft diameter.   
Bearings shall be white metal type pedestal bearings with oil reservoir and oil 
ring, local temperature and oil level indication to be provided. Bearing 
temperature shall also be monitored by the alarm and monitoring system. 
Coupling bolts will have parallel body. The bolts between intermediate shaft and 
gearbox will be hydraulic expansion bolts (One set of bolts per driveline). 
The shafts will be hollow bored for the oil distribution pipes for the controllable 
pitch propeller. 
A shaft-earthing device, a shaft locking device and a shaft power meter will be 
provided on both intermediate shaftlines. 
One set of tools for the hydraulic coupling including a hand pump to be 
provided by the supplier, complete with two (2) spare seals of each type fitted. 
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One set of tools with spare seals for the expansion bolts to be provided by the 
supplier. 
Intermediate shafting running through the opposite engine room shall be open 
rather than enclosed in a tunnel. Builder shall make special provision for 
protection of pedestal bearings and bulkhead glands from the effects of fire 
within the engine room using close mounted water mist nozzles. 

634 COUPLINGS 

One flexible coupling with rubber elements will be installed between each main 
diesel engine and the respective gearbox. 
One flexible coupling with rubber elements will be installed between each 
electric drive motor and the respective gearbox. 
Layout of couplings according to torsional vibration calculation 

636 SPARE PROPELLER BLADES 

One complete ship sets of propeller blades will be supplied as depot spares for 
the two vessels.  That is sufficient blades for 2 x Port propellers and for 2 x 
Starboard propellers.  Refer to Appendix 2 for full list of spare parts. 

637 MAIN REDUCTION GEARS 

Two (2) Single In – Single Out horizontal offset reduction gearboxes are to be 
fitted.   
Gearbox also to include a PTI shaft on main output side of gearbox suitable for 
an electric Motor input of about 2000kW.  
This motor may be deleted if it can be proven by the Builder through 
hydrodynamic optimisation that it is not necessary for compliance with the 
vessel speed requirements. 

• Single Helical teeth, case hardened and ground 
• Horizontal shaft offset 
• Integrated main Thrust bearing 
• Built on Lub oil system, cooler and duplex filter 
• Gear driven LO pump 
• Electric pump as pre lubrication and standby device 
• Mounting of the reduction gear on height adjustable spherical steel 

chocks 
• Provisions for mounting the OD box 
• Shafting arresting device with starting interlock indication in ECR 

• One built in clutch on input shaft.  Clutches to be hydraulically 
operated remotely from ECR and locally at gearbox side. Emergency 
declutching shall be arranged from the wheelhouse. Clutch shall be 
able to be engaged at full main engine speed. Affected clutch 
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disengages in case of main engine shut down. Clutch engagement is 
blocked in case- 

o CPP is not at zero pitch (for first engine or PTI) 
o Speed of engine is outside predetermined limits 
o Engine shut down signal is on 

• Gearbox prepared for PTI mode via drive. 

• Plain bearing temperatures monitored by local thermometers and 
remotely in machinery alarm/monitoring system. 

• Inspection covers provided to inspect all pinion/wheel meshes 
To allow safe maintenance of main engines during service a means of 
positively isolating the engines from the gearing shall be provided.  
 This shall comprise a bolted spool piece or equivalent means of disconnecting 
the engine from the gear, reliance shall NOT be placed on declutching the 
engine from the gear. 
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64 BOILERS, WASTE HEAT ECONOMISERS AND WASTE HEAT SYSTEM 

640 GENERAL  

641 AUXILIARY BOILERS 

One  (1) oil fired hot water boiler is to be installed  
Capacity of the heater approx. 1000kW 
The final capacity to be checked according to heat balance calculations and 
approved by the Owner  
The oil fired boiler  to be provided with fully automatic burner for MGO operation 
The oil fired boiler is dimensioned for heating all consumers in harbour 
conditions when outside temperature is -10°C. 
The boiler to be complete with all valves , fittings , manometers, thermometers , 
leakage control, sensors, electrical contacts, necessary connections for 
monitoring and operating devices etc. 
The construction of the materials of the boiler shall be in accordance with the 
boiler manufacturers standards and the requirements of the Classification 
Society  
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65 MAIN ELECTRIC POWER PRODUCTION 

650 GENERAL 

The vessel is to be equipped with Two (2) dual fuel engine driven electrical 
generator sets located in the port and starboard main engine rooms having a 
total electrical power of approximately 2460 kW(e)  
The engine manufacturer is to supply a packaged generating set mounted on a 
resiliently mounted common base frame. 
The generator engines are to be capable of starting from black out conditions. 
Normal dead ship start sequence will be to hand start the emergency generator 
set via a hand hydraulic starter to provide power to the emergency switchboard.  
Note the emergency generator shall have both battery start and manual 
hydraulic start systems. 
The 690 V, 50 Hz, AC electric power system comprising generators, and 
thruster motors, switchboards, transformers and power management system 
are to be designed, supplied and coordinated as a complete package from a 
single equipment supplier. 
The number of generators installed is subject to load balance calculations. 
Refer also to SGp 140. 

651 DIESEL GENERATOR SETS 

Each auxiliary engine shall comply with MARPOL Tier III NOx regulations. 
Each auxiliary engine will be of a vertical, four stroke, in line, solid injection, low 
pressure gas, turbo-charged and inter-cooled trunk piston, uni-directional 
marine type and having the following particulars:- 

Make  Wartsila or equivalent 
Type  20DF 
No of engines  2 off 
Generator output approximately 1280 kW(m) 
Number of cylinders 8-in line 
Cylinder bore  200 mm 
Stroke of piston  280 m 
Speed  1000 rpm 
MEP  20.0 bar 
Voltage   690 V 
Frequency    50 Hz 
Temperature rise class    F 
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Enclosure IP44 closed circuit air/water cooled with double 
walled tube and leakage detection. They shall be 
provided with emergency air cooling hatches to 
allow them to run on air cooling in the event of a 
cooler failure. 

Insulation class   F 

Equivalent machinery of proven design will be considered. 

A full set of all critical engine temperatures, pressures and operating 
parameters shall be monitored and recorded by the engine’s performance and 
control system. Temperatures to be monitored recorded are to include:  
individual cylinder exhaust  and exhaust before and after the turbochargers;  
Main and thrust bearings, air cooler inlet and outlet, cylinder cooling water inlet 
collective outlet each cylinder, lub oil inlet and outlet from cooler, fuel oil and 
gas inlet to engine and charge air receiver. 
Pressures to be monitored and recorded are to include: fuel oil and gas, 
lubricating oil at engine inlet, cooling water, charge air manifold, and charge air 
cooler differential pressure (air and water differentials). 
Other criteria to be monitored and recorded are to include:  Engine and turbo 
revolutions, engine load and electrical load (for alternator engine). 

i) Fuel oil consumption (SFOC) and Energy consumption 
Engines shall have built on pumps for lubricating oil and HT & LT FW 
cooling.  
In Gas Mode of operation the rated output is subject to acceptable 
gas composition. MGO is used for pilot fuel injection and to be 
always active regardless of operating mode. Diesel Mode of 
operation shall utilise MGO as main and pilot fuel. 

Gas mode operation: 
Total maximum allowable energy consumption at 100 % load  8710
 kJ/kWh 
Pilot MGO fuel is 4.8g/kWh 

Tolerance  ± 5 % 
Diesel mode operation: 
Maximum allowable SFOC at 100 % load ¹)  204g/kWh 

Tolerance  ± 5% 

Including Pilot fuel 2 g/kWh at 100% load 
The generator engines are to be started by compressed air. 
Mechanically driven FW, LT and HT pumps. 
All parts of the engine subject to wear or regular maintenance shall be fully 
interchangeable with the licensor’s original parts. 
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Each diesel engine is to be mounted on a common base frame and flexibly 
mounted to the vessels structure 
Each generator set is to be connected via a torsional coupling to a 3 phase, 
brushless, self-exciting synchronous alternator with automatic voltage regulator, 
suitable for parallel operation. 
The diesel engines are to be cooled from the fresh water LT central cooling 
system. 
The engines must comply with the NOX technical code mandatory guidelines 
relating to Regulation 13 of Annex VI to MARPOL 73/78. 
The alternators are to have built on anti-condensation heaters. 
Any deviation from the licensor’s materials specification must be approved by 
the licensor. All deviation in design or materials from the licensor’s specification 
must be documented and submitted to the Buyer for approval. 
Crankcase oil mist detection system to be fitted. 
Generator engines shall be located to provide sufficient room for maintenance 
so that auxiliary components, i.e. coolers, pumps, etc, can be easily and safely 
removed for maintenance and repair. 

ii) Engine specification 

The engine is a four-stroke, turbocharged and intercooled diesel engine. The 
following equipment is mounted on the engine: 

1. Fuel gas system 
- Double-wall gas piping on the engine 
- One gas filter per cylinder 
- One gas admission valve per cylinder 
- One gas venting valve 

2. Pilot fuel system 
- Pilot fuel filter 
- Pilot fuel engine driven pump 
- Twin fuel injection valve (for pilot and main injection) 

3. Fuel oil system 
- Fuel rack actuator 
- One injection pump per cylinder 
- Pressure regulating valve in the return pipe 
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4. Lubricating oil system 
- Direct driven lubricating oil pump with built-in safety valve and 

pressure regulating valve, Without stand-by connections 
- Electric motor driven pre-lubricating oil pump with built-in safety valve 
- Automatic lubricating oil filter of back flushing type equipped with a 

differential pressure sensor 
- Centrifugal filter mounted in the by-pass line 
- Lubricating oil cooler of tube type 
- Lubricating oil thermostatic valve 
- Wet oil sump 
- Separator connections including shut off valves 

5. Starting air system 
- Starting air master valve 
- Blocking valve for turning gear 
- Control air container 
- Non-return valve 
- Starting air distributor 
- Starting air valve in each cylinder head (bank A) 
- Flame arrestor 

6. Cooling water system 
- Engine driven HT-cooling water pump Without stand-by connection 
- HT thermostatic valve, direct acting type 
- Engine driven LT-cooling water pump Without stand-by connection 

7. Combustion air and exhaust gas system 
- Turbocharger(s) with air filter and silencer at Free end of engine 
- Exhaust gas outlet(s) orientation, 0°  from vertical 
- Double-stage charge air cooler(s) 
- Connection(s) for cleaning device of turbine 
- Cleaning device for compressor(s), manually operated 
- Exhaust gas waste gate and air by-pass 

8. Control and monitoring equipment on engine 
- Microprocessor based distributed real time system for engine control 

and monitoring 
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Main components: 
- Engine safety module for shutdown of engine acc. to class 

requirements 
- Main control module for internal engine control functions 
- Input /output modules for handling of sensor data 
- Cylinder control modules for gas and pilot fuel injection control 

Main functions: 
- shutdowns (e.g. lubricating oil pressure, overspeed) 
- start blockings (e.g. lubricating oil pressure, turning gear) 
- measuring of engine and turbocharger speed 
- normal start and stop of the engine 
- engine speed control 
- engine fuel operating mode control and safety 
- gas and pilot fuel injection control 
- cylinder balancing and knock control 
- other internal engine control functions as applicable 
- signal processing of engine monitoring and alarm sensors 
- data communication with ships alarm & monitoring system through 

Ethernet Modbus TCP/IP 
- hardwired interface with external systems for control functions such as 

remote start and stop 

9. Operator interface 

The operators interface is based on a local control panel (LCP) built on the 
engine, consisting of a display unit, backup indications and control switches 
& buttons.   
The local display unit shows all engine measurements (e.g. temperatures 
and pressures) and provides various engine status indications as well as an 
event history 

The following independent backup indications are available: 
- Engine rpm 
- Turbocharger rpm 
- Running hours 
- HT water temperature 
- Lubricating oil pressure 

 
The LCP is equipped with the following control switches and 
pushbuttons: 
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- SLOW/BLOCKED/LOCAL/REMOTE control mode switch 
- Local START/STOP pushbuttons 
- Trip/Shutdown RESET pushbutton  
- Emergency stop pushbutton 

10. Sensors 
- Alarm, safety and measuring sensors according to maker and class 

requirements. 
- Connections for testing of pressure sensors 
- Sensors are wired to the engine mounted I/O- and control modules 

11. Miscellaneous 

- Flywheel with a gear rim for turning 
- Electrical turning device 
- Crankcase explosion valves 
- Nameplates in English / Safety plates in English 
- Counter flanges, gaskets, bolts and nuts 
- Torsional vibration damper or tuning mass in case needed 

iii) Generator engine auxiliary equipment and systems 

1. Fuel oil system 

       1.1. Cooler (MGO) (1 per engineroom) ..................................................... 2 
Fuel oil cooler of tube type.  

- Counter flanges, gaskets, bolts and nuts 
Due to operation on MDO only, the MDO cooler is to be located in return line 
to day tank. 

      1.2. Fuel feed pump unit (MGO) ................................................................ 4 
The main components are: 

- Electric motor driven screw pumps (2 pcs) with safety valves 
- One protection strainer for each pump 
- Pressure manometers 
- Steel frame with drip tray 

      1.3. Fine filter (MGO) .................................................................................. 4 
Duplex filter with differential pressure indicator with alarm contact. The inserts 
can be exchanged with engine running. 
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2 Fuel gas systems 

     2.1. Gas valve unit ....................................................................................... 4 

The gas to the engine is supplied via a gas valve unit (GVU) in order to fulfil 
the safety requirements set by the classification societies. The following main 
components are installed inside a ventilated enclosure, which is to be 
mounted in a safe area: 

-  Manual shut off valve with extension shaft 
-  Fine filter 
-  Double block and bleed valves 
-  Gas pressure control valve 
-  Nitrogen connection for inerting engine gas pipe 
-  Instrumentation 

The instrument cables and pneumatic tubing are installed and 
connected to skid mounted control cabinet(s). 

3 Compressed air systems 

      3.1. Starting air vessel ............................................................................... 2 
The total air volume of the starting air vessels are calculated for 9 
starts. 
 
Starting air vessel (0.5 m3) for Vertical mounting with: 

- Valve head assembly with inlet, outlet, drain and safety valves 
- Counter flanges, gaskets, bolts and nuts 

Starting air vessel size to be confirmed by customer, since the approval 
discussions are carried out between system designer and classification 
society. 

4. Cooling water systems 

      4.1. Preheating unit .................................................................................... 4 
HT cooling water preheating unit with:  

- Electric heater 
- Circulating pump 
- Control cabinet for heater and pump 
- The unit is dimensioned to warm up the engine(s) from 20ºC to 60ºC 

in 10-15 hours, excluding losses in the external system. 
- The unit is dimensioned for 3 engine(s). 

      4.2. Temperature control valve (LT) .......................................................... 4 
LT cooling water temperature control valve of Electrical acting type. 
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5. Combustion air and exhaust gas systems 

      5.1 Turbocharger cleaning device ............................................................ 1 
Turbocharger water cleaning device for turbocharger turbine side:   

- Dosing unit 
- 10 meter hose with quick couplings 

       5.2 Exhaust gas ventilation unit ............................................................... 4 

Fan for purging exhaust gas system with air. To be mounted as close to the 
engine as possible. 
This component comprising following main components: 

- Centrifugal fan, max 3150 m3/h 
- Flow switch 
- Shutoff valve, pneumatically actuated, with position feedback 
- Flexible connections 
- Counter flanges 

      5.3. Exhaust gas silencer for DF engines ................................................ 4 
Uninsulated exhaust gas silencer with spark arrestor with noise 
reduction to suit the noise requirements of SGp 106 of this 
specification. 

- Mounting bracket 
- Spark arrestor 
- Made of COR-TEN B 

      5.4. Rupture disc for gas engines ........................................................... 12 
Rupture discs to be installed in the exhaust gas system 

       5.5. Connection piece ............................................................................... 4 
Conical transition piece after the exhaust gas bellows on the 
turbocharger. 

      5.6. Exhaust gas bellows ........................................................................... 4 
Flexible expansion bellows after turbocharger. 
- Counter flanges, gaskets, bolts and nuts 

      5.7. Damping element for rupture disc ................................................... 12 
Explosion relief damping pad with support mesh. 
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6. Control and monitoring systems 

      6.1. Wärtsilä operator interface system WOIS ......................................... 1 

The WOIS is a tool developed by Wärtsilä to give the operator/service 
personnel information needed for trouble shooting, analyzing and 
maintenance of a dual fuel engine.  
The WOIS gathers and logs data from all engines. 
The data is then presented by several display pages. Process displays are 
graphic pictures with measuring values and status information of the 
equipment in the dual fuel system. 
The process displays include common as well as individual engine related 
views. 
A trend display is available for each analogue value. Parameters measured 
and monitored are also presented in alarm and event list format. 
The WOIS hardware consists of a PC, monitor, keyboard and mouse. The PC 
and monitor are equipped with a marine mounting kit. 

         6.2.Wärtsilä information system environment, WISE 

WISE is an information platform for long term supervision of the installation 
with reporting modules including engine and production reporting, long term 
trending, electronic log book and availability follow-up. 
The data is based on automatic WOIS data input. 
The logbook and availability follow-up data is based on operator input. WISE 
is prepared for sending and providing data to Wärtsilä CBM (Condition Based 
Maintenance) centre from where feedback reports can be sent back to the 
client. The WISE software is installed in the WOIS workstation. 

      6.3. Power Unit ........................................................................................... 4 

Power unit for supply of isolated and duplicated 24VDC and 
110VDC to the engine. 
Cabinet for bulkhead mounting, protection degree: IP44 
Main components 

- 230VAC/24VDC power supply converters 
- 230VAC/110VDC power supply converters 
- Miniature Circuit Breakers (MCBs) and terminals  

The converters are dimensioned for 100% load and redundant. 
Failure of one supply will cause automatic takeover by the second 
supply. 
 
Required power supply from ship’s system: 
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- Supply 1: 230VAC 
- Supply 2: 230VAC  

At least one of these must be connected to UPS or battery backup 
on ship’s side. 

7. Foundation 

        7.1 Flexible pipe connections ................................................................. 4 
Flexible hoses for the pipe connections on engine(s). 
2 only spare engine sets of flexible hoses. 

      7.2. Common base frame ........................................................................... 4 
Foundation for the engine and the alternator: 

- Common base frame of welded steel 
- Flexible mounts for common base frame 
- The generator and engine will be mounted on the common base 

frame at our factory 
- Alternator fittings materials are included. 
- Flywheel cover between engine and alternator 

8. Generator................................................................................................................................... 4 

Main generators 
The main generators shall be 3-phase, synchronous brushless type, self-
excited and self-regulated. 
Digital Automatic Voltage Regulators (AVR) to be fitted to ensure that reactive 
load is evenly shared between generators operating in parallel. Reactive load 
sharing is done either by voltage droop compensation (comm. line between 
AVR`s) or by droop.  
The automatic voltage regulator shall have the voltage adjustment from the 
main switchboard. 
Bus-tie to automatically open in case of AVR fault (over/under magnetization). 
Black-out prevention system to be provided. 
The generators are to be suitable for continuous parallel operation. 
Facilities shall be provided for starting/stopping generator engines locally and 
from ECR 
AC Generator output approx :1230 kW(e) 

Voltage : 690 V 
Frequency : 50 Hz 
No. of phases : 3 
Cos. phi : 0,9 
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Mechanical efficiency : >0,96 at full load 
Rating : Continuous 
RPM : 750 rpm 
Enclosure : Minimum of IP 44 
Insulation/temp. Class : F/B (class F with B temperature rise) 

Cooling : F.W. cooled closed circuit air/water cooled with double walled tube 
and leakage detection.  Emergency air cooling hatches shall be provided to 
allow running on air cooling in the event of a cooler failure. 
Circulation fan : Shaft driven 
The generator to be equipped with: 
Anti condensation heaters, (230 V) are to be fitted in the alternators.  These 
heaters are to operate automatically when the generator stops and switch off 
when generator starts.. 
Excitation equipment including AVR, over-voltage/Excitation fault detection 
system according to Class 
Winding temperature sensors (2 sets) 
Bearings temperature sensors 
Cooler leakage detector 
Hatches for emergency air cooling 
Transformers for differential protection 
Generator shall be of two bearing type construction with sleeve bearings.  
Bearing cooling and lubrication to be according to supplier’s recommendations 
and Class and Buyers approval). 
One bearing to be insulated to prevent circulating shaft currents according to 
Maker’s recommendations and Buyers requirements. 
 

iv) Harbour Generator 
The diesel engine and the alternator are rigidly mounted on their common steel 
bed and connected together with a flexible coupling.  
The diesel/generator set with built-on accessories is resiliently mounted on the 
foundation. 
The Harbour set to be arranged to run on Marine Gas Oil. 
OPTION  -  The Harbour set to be considered as being able to be run on LNG 
Dual Fuel. 

 
Technical Particulars 
Type:  TBC 
Generator output: 530 kW(e)  approx 
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Voltage: 415V 
Frequency: 50 Hz 
Speed: 1500 rpm 
Diesel engine fuel: MGO (according to ISO 8217) 
Starting: Air start 
Diesel engine: Water cooled 
Alternator: Air cooled with fine grade filters 
Temperature class: F 
Insulation class: F 
Enclosure: IP44 

 
The engine will be tested in workshop in accordance with the requirements of 
the Classification Society and manufacturer's own standard based on the 
maximum continuous rated power stated above.   
After test run the fuel rack position will be limited to 110 per cent power. 

Alternator 

The alternator shall be 3-phase, synchronous brushless type, self-excited and 
self-regulated. 
Digital Automatic Voltage Regulators (AVR) to be fitted to ensure that reactive 
load is evenly shared between generators operating in parallel. Reactive load 
sharing is done either by voltage droop compensation (comm. line between 
AVR`s) or by droop.  
The automatic voltage regulator shall have the voltage adjustment from the 
Main switchboard. 
Bus-tie to automatically open in case of AVR fault (over/under magnetization). 
Black-out prevention system to be provided. 
The generator to be suitable for continuous parallel operation. 
Facilities shall be provided for starting/stopping generator engines locally and 
from ECR 
AC Alternator output approx : 535 kW(e)   
Voltage : 415 V 
Frequency : 50 Hz 
No. of phases : 3 
Cos. phi : 0,9 
Rating : Continuous 
RPM : 1500 rpm 
Enclosure : Minimum of IP 44 TEFC 
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Insulation/temp. Class : F/B (class F with B temperature rise) 
Cooling : TEFC.  Air cooled with fine grade filters 
Circulation fan : Shaft driven 
The generator to be equipped with: 
Anti condensation heaters, (230 V) are to be fitted in the alternators.  These 
heaters are to operate automatically when the generator stops and switch off 
when generator starts.. 
Excitation equipment including AVR, over-voltage/Excitation fault detection 
system according to Class 
Winding temperature sensors (2 sets) 
Bearings temperature sensors 
Cooler leakage detector 
Transformers for differential protection 
Generator shall be of two bearing type construction with sleeve bearings.  
Bearing cooling and lubrication to be according to supplier’s recommendations 
and Class and Buyers approval. 
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652 PTI/PTO MOTOR/GENERATORS 

Two (2) PTI/PTO Motor/Generators of approximate power, 2000kW are to be 
installed to allow for economic operation whereby one propeller shaft and its 
associated PTO generator are run by DF mechanical power and the second 
shaftline will be run by PTI motor.  In addition the PTI shall provide additional 
power for higher ship speed.  Builder is to confirm required power for PTI/PTO 
motor to satisfy the contractual speed requirement.  Motors shall be water 
cooled, and rated for continuous operation.  See 881 for general motor 
specification 
The PTI motors shall be arranged for manual starting / stopping from the ECR. 
Clutch engagement / disengagement shall be a manual function from the ECR. 
The process shall be automated so that a single button operation both starts 
and clutches in the motor. 
Manual motor starting and clutch operation shall also be possible from the local 
starter. Emergency stop / declutch push buttons shall be provided in ECR / 
locally and wheelhouse. 
The system shall allow the PTI motor to connect to a running reduction gear 
driven by a main engine in constant speed mode. Once running and clutched in 
a manual system of load setting of the motor to any load up to 100% full load 
will be used. Motor overload conditions shall be prevented by an automatic load 
reduction facility and an overload alarm. 
The PTO shaft generators shall be dimensioned to start up and run all bow 
thrusters in parallel. 
The PTO shaft generators can be used simultaneously to feed the ship 
systems, hotel load, PTI motor and bow thrusters. 
Shaft generator voltage will be 415V, 50Hz. 
A basic power management system to connect/disconnect the main auxiliaries 
and PTO alternators on demand is to be fitted. 

Automatic start/stop synchronisation of the stand-by alternators is to be 
provided.  Sequential starting of stand-by alternators to be provided in case of 
failure of primary selected machine. 
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66 EMERGENCY ELECTRICAL POWER PRODUCTION 

660 GENERAL 

The vessel is to be equipped with one (1) diesel engine driven electrical 
generator set located in the emergency generator room. 

665 EMERGENCY GENERATOR 

The emergency generator set is to be arranged to start automatically in the 
event of a blackout condition. 
Type:  TBC 
Generator output: 500 kW(e)  approx 
Voltage: 415V 
Frequency: 50 Hz 
Speed: 1500 rpm 
Diesel engine fuel: MGO (according to ISO 8217) 
Starting: Electric Motor 24V DC plus 
Alternative starting: hydraulic system. 
Diesel engine: Radiator cooled. 
Alternator: Air cooled with fine grade filters 
Temperature class: F 
Insulation class: F 
Enclosure: IP44 
The generator set is to be connected to the emergency switchboard.  The 
generator set is to be flexibly mounted to the vessels structure. 
The emergency generator shall not be required to run in parallel with the main 
generators, however arrangements shall be provided for momentary paralleling 
with main generators for seamless power transfer between main and 
emergency generator  
The diesel engine is to be is to be fitted with an air cooled radiator supplied by 
the engine builder and designed for immediate start and full load operation in 
ambient air temperatures of -20°C to +45°C. A 24V DC battery start system and 
hand-hydraulic start is also to be fitted. 
A 3kW jacket water heater is to be supplied.  It is to be arranged to 
automatically switch-off on engine start and switch-on on engine stop.  Heaters 
of electric type shall be installed under both the engine sump and lower radiator 
header.  Electric fan space heaters shall be installed in the emergency 
generator room of sufficient capacity to maintain air temperatures above 
freezing point in the most severe ambient design condition. 
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The emergency generator set is to be rated for continuous operation and is to 
operate on low sulphur (0.1%), low viscosity (2.0 mm2/s at 40C) ISO 8217:2010 
DMA grade Marine Gas Oil. 
The fuel tank capacity shall be sufficient for 24 hours continuous, full load, 
operation.  The tank shall be thermally lagged and a circulation pump arranged 
to circulate MGO from the tank to the engine injection pump via an electrical 
heater. 
The engine must comply with the NOX technical code mandatory guidelines 
relating to Regulation 13 of Annex VI to MARPOL 73/78. 
Final capacity of alternators is to be based on an electric load analysis and shall 
take the requirements of Safe Return to Port into account, noting that the 
restricted duration of the vessel’s trade routes limits the distance from the 
nearest safe port to just 50 miles. 

Alternator 

The alternator shall be 3-phase, synchronous brushless type, self-excited and 
self-regulated. 
Digital Automatic Voltage Regulators (AVR) to be fitted to ensure that reactive 
load is evenly shared between generators operating in parallel. Reactive load 
sharing is done either by voltage droop compensation (comm. line between 
AVR`s) or by droop.  
The automatic voltage regulator shall have the voltage adjustment from the 
Emergency and Main switchboard. 
Bus-tie to automatically open in case of AVR fault (over/under magnetization). 
Black-out prevention system to be provided. 
The generators are to be suitable for continuous parallel operation. 
Facilities shall be provided for starting/stopping generator engines locally and 
from ECR 
AC Alternator output approx : 700 kW(e)   
Voltage : 415V 
Frequency : 50 Hz 
No. of phases : 3 
Cos. phi : 0,9 
Rating : Continuous 
RPM : 1500 rpm 
Enclosure : Minimum of IP 44 TEFC 
Insulation/temp. Class : F/B (class F with B temperature rise) 
Cooling : TEFC.  Air cooled with fine grade filters 
Circulation fan : Shaft driven 
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The generator to be equipped with: 
Anti condensation heaters, (230 V) are to be fitted in the alternators.  These 
heaters are to operate automatically when the generator stops and switch off 
when generator starts.. 
Excitation equipment including AVR, over-voltage/Excitation fault detection 
system according to Class 
Winding temperature sensors (2 sets) 
Bearings temperature sensors 
Cooler leakage detector 
Transformers for differential protection 
Generator shall be of two bearing type construction with sleeve bearings.  
Bearing cooling and lubrication to be according to supplier’s recommendations 
and Class and Buyers approval. 
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GROUP 7 MACHINERY SYSTEMS 
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7 GENERAL 

The main propulsion machinery and associated auxiliaries shall be controlled 
and monitored from consoles within an air conditioned control room (ECR).  
Local controls at the equipment shall also be provided.  The systems shall be 
arranged with adequate redundancy, auto changeover and alarm & monitoring 
systems to allow operation in unmanned E0 mode either at sea or in port. 
The Builder shall ensure that the arrangement of machinery and equipment in 
the engine room provides safe and easy access for operation, inspection, 
maintenance and repair. 
Safe and easy access shall be provided by suitably placed gratings, walkways, 
platforms and ladders to allow operation and maintenance of machinery without 
undue stretching or climbing from platforms (operation and maintenance of 
equipment from vertical ladders is not permitted). 
All machinery and equipment shall be capable of being totally isolated from 
piping systems by means of suitable valves to enable access for maintenance. 
Isolation valves shall be capable of manual operation and are not to be wafer 
type valves.  
Water and oil pipes shall not be routed through electrical equipment rooms, 
control rooms or above generators except where the pipes serve equipment 
required within these spaces (e.g. Fresh Water cooling connections).  Flanges 
and other types of pipe connections shall not be positioned above electrical 
equipment or cabinets at any location. 
Ancillary equipment (such as pumps, fans, motors, pipes and other 
components) which are mounted on or supplied with manufacturer’s equipment 
shall be in accordance with the requirements of the main specification. 
Unless otherwise stated, pumps shall be fitted with mechanical seals. 
Pump rotational speeds shall not exceed 1800 rpm unless specifically approved 
by the Buyer. 
All ship’s side valves of 80mm nominal bore or larger are to be fitted with 
manual hydraulic remote power actuators operable from locations high up in the 
machinery spaces. 
Unless stated otherwise, filters fitted in the main propulsion and power 
generation systems and associated auxiliary systems are to be of duplex type 
with safety interlock to prevent the filter being opened under pressure.  
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70 FUEL OIL SYSTEM 

700 GENERAL 

A fuel oil system for the handling of Marine Gas Oil will be provided. The 
system includes diesel oil bunkering, leakage, overflow, transfer, purification 
and service systems for DF Engines, Generators Harbour Generator and 
Auxiliary Boiler. 
A system for the handling of LNG is also to be arranged.  The system to include 
all LNG tanks and associated LNG equipment 
The fuel oil supply from the service tanks to all consumers is integrated in this 
system. 
The emergency diesel generator will be supplied by gravity. 
Fuel oil measuring of each diesel engine and the auxiliary boilers will be 
integrated into the fuel systems as difference measurement system between 
supply and return lines  
The vessel is to be arranged with a fuel system for engines operating on LNG, 
Bio Diesel, Ultra Low Sulphur Fuel (10ppm)  & and on low sulphur (0.1%), low 
viscosity (2.0mm2/s at 40C) ISO 8217:2010 DMA grade Marine Gas Oil. 
MGO settling and service tanks and MGO purifiers shall be provided with 
heating coils/heaters to prevent fuel waxing up in winter condition 

701 FUEL OIL TRANSFER AND DRAINING SYSTEM 

i) Loading and Transfer Manifolds 

Two loading / discharging manifolds are to be provided each provided with 
telephone and pump remote emergency stop switches.  
Two (2) (port & starboard) manifolds are to be located on 02 deck as per the 
General Arrangement 
All loading/discharge connections on deck are to have manual closing valves 
and blind caps. 
Each manifold station is to have connections for all grades of fluid handled as 
follows:- 

• MGO loading 
• Domestic water loading 
• Main engine LO loading 
• Generator engine LO loading 
• Other bulk LOs loading 
• Dirty oil discharge 
• Bilge discharge 
• Sludge discharge 
• Sewage discharge 
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ii) For MGO in particular: 

Fill lines are to be fitted with 12 mm diameter double stainless steel pressure 
bleed cocks located between the valve and hose connection at the 3 or 9 
o’clock position.  A compressed air connection for line blowing and a pressure 
gauge 
A sample valve and probe arranged for taking a representative sample across 
the full diameter of the pipe. 
A calibrated fuel meter 
Avery Hardoll or equal dry break coupling 
Alternative flange coupling with bolted blank flange 
Built-in spillage save-alls, each 160 litres minimum capacity are to be arranged 
in way of the loading/discharge manifolds.  
Each save-all is to be fitted with a drain to the waste oil tank, being fitted with 
an isolating valve. 
A fuel and domestic FW tank contents repeater gauge shall be fitted at each 
bunker station together with an audio-visual high level alarm (MGO tanks only). 
Other fluids shall have manifolds with bolted or screw type hose connections 
and blanking flanges or caps. 

iii) LNG Bunkering Station 

The location of the LNG bunkering station to be above 02 Deck positioned on 
both port and starboard sides (subject to the Buyers approval) 
The bunkering station designed as a separate module and will be delivered 
along with a Local Control Panel by the manufacturer of the LNG equipment.  
The bunkering station to include  

• One (1) LNG bunkering line interfacing connection,  

• One (1) Nitrogen interface connection for Nitrogen purging purposes with 
respective manual/pneumatic valves, thermal relief valves  

A flange pipe connection interface to be connected to the gas vent mast  

Protection cover and drip trays to be fitted being of stainless steel below the 
bunkering connections and where leakage may occur.  The drip tray shall be 
provided with a 150mm stainless steel flexible drain pipe terminating in a 90o 
stainless elbow, arranged to be positioned through the bunker station doorway 
during bunkering to direct any spill to the sea without contact with ship 
structure. 
A sea water curtain supplied from the fire main to be arranged to prevent any 
dripping LNG from damaging the vessel’s hull.  The water curtain pipe shall be 
portable, supported in cradles immediately below the sill of the bunker station 
doorway. It will extend either side of the door by 1 meter and be connected to 
the fire main by flexible hose to allow rapid deployment. 
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iv) Marine Gas Oil Tanks 

MGO settling and day tanks are to be provided for in addition to the LNG 
capacity.  
Two sets of settling tanks and service day tanks are to be provided as indicated 
on the General Arrangement, port and starboard.  
Both systems are to have back up from the opposite service tank, complete 
with high and low level alarms and marked calibrated sight glass.  
Remote and local level indication is to be provided for all fuel service and 
settling tanks.  Tanks shall be fitted with heating coils. 

v) Fuel Oil Transfer Pumps: 

Two (2) electrically driven oil fuel transfer will be installed,  

 Capacity: 20 m³/h 
Working pressure: 2.5 bar 

Revolution:    approx. 1500 1/min. 
Materials:    Casing: nodular cast iron 

Gear/Screw: steel  Shaft: steel 

The pump is to have a suction line from: 

• Oil fuel suction manifold 

• Oil fuel settling tanks 

• Oil fuel daily service tanks 
The pump is to have a discharge line to: 

• Oil fuel delivery manifold 

• Oil fuel settling tanks 

• Oil fuel daily service tanks 

• Emergency generator fuel oil tank 
The transfer pump is to be of the self-priming rotary screw type with a cast steel 
casing, nodular cast iron screw spindles, stainless steel shafts, mechanical 
seals and integral relief valve. 
The pump is to have a butterfly type suction valve, a suction strainer and a 
screw down non-return discharge valve. 
Quick closing or remotely operated valves are to be fitted to all fuel lines and 
tanks as specified by the Classification Society Rules and Regulations. 
. 
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vi) Emergency Fuel Oil Pump 
One (1) air-driven diaphragm pump for fuel oil supply of generator engines 
during restart after blackout will be provided in each engine room. 
 

Capacity:   approx. 3 m³/h 
Head:    approx. 5.0 bar 
Material:   Casing: nodular cast iron 
Diaphragm:   NBR 

vii) Transfer Pump for Emergency Generator Tank 
One (1) air-driven diaphragm pump for fuel oil transfer to fuel oil tank of 
emergency diesel generator will be provided.  The tank shall have an overflow 
pipe back to the main service tank(s), with a flow alarm connected to the 
ICMAS. 
 

Capacity: approx.    4 m³/h 
Head:      approx. 5.0 bar 
Material:     Casing: nodular cast iron 
Diaphragm:  NBR 

702 FUEL OIL PURIFICATION PLANT 

Two (2) x 100 % automatic self cleaning purifiers are to be provided, to be 
installed in the purifier compartment in the engine room.  The purifiers shall be 
fitted with heaters.  One to serve the port side tanks and one to serve the 
starboard side tanks. 
One (1) automatic self cleaning purifier, sized to handle pilot fuel consumption 
of generator and main engines only, shall be provided. 
A valve cross over line is to be fitted to enable a backup facility in the event of 
failure of one or other of the purifiers. 
The purifiers are to have suction lines from each of the following tanks/systems: 

• Oil fuel suction manifold 

• Oil fuel settling tanks 

• Oil fuel daily service tanks 
The purifier is to have a discharge line to each of the following tanks: 

• Oil fuel settling tanks 

• Oil fuel daily service tanks 
The purifier supply pump is to be fitted with a filter arrangement in the suction 
line.  
The purifier is to be mounted directly on top of the sludge tank. 
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703 FUEL OIL SERVICE SYSTEM 

Two fuel oil settling tanks and two daily service tanks are to be arranged as 
shown on the General Arrangement drawing, for the main engines, generator 
engines and the dual fuel fired boilers. 
Fuel oil is to be transferred to the service tanks from the fuel oil settling tanks by 
the purifier and arranged to overflow back to the respective settling tank. 
Each tank is to be fitted with a valve arrangement for water drainage from the 
lowest point in the tank. 
Booster pumps and filters are to be provided as required by the engine 
manufacturers and the boiler manufacturer. 
The primary fuel oil filtration system is to consist of duplex, RACOR type filters.  
These filters are to be fitted to each main generator engine and are to be 
arranged in a common area with a waste tray complete with drain to the dirty oil 
tank. 
Flow meters at suction and delivery lines to be arranged for the main engines 
and generators. 
Filters are to be arranged before all flow fuel oil flow meters. Fuel oil coolers are 
to be installed if required and as recommended by the engine maker.  After all 
engines all fuel oil spill pipelines are to be fitted with pressure pulse damping 
pots of the diaphragm, or similar type 
Spill fuel return lines for all main and generator engines back to the fuel mixing 
tube are to be a minimum of double the cross sectional area of the FO supply 
lines to the engine. 
Oil fuel for the emergency generator set is to be provided from a separate 
service tank in the emergency generator room. 
Copper pipe or fittings (including pressure gauges) shall not be used for fuel oil 
service. 

704 FUEL OIL DRAIN SYSTEM 

A Fuel Oil Drain Tank is to be fitted with a minimum capacity of 5m³. 
The tank is to be equipped with a sounding pipe with self closing cap, a high 
level alarm and suction pipes to the transfer pump and purifier plant. 
Necessary drains from the main and generator engines are to be connected to 
the fuel oil drain tank. 
Drip trays are to be fitted below all fuel strainers, fuel pumps and tank outlets. 
The drains from the drip trays are to be hard piped to the fuel oil drain tank. 
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705 FUEL OIL OVERFLOW SYSTEM 

One (1) fuel  o i l  overflow tank is to be arranged.  
The fuel oil overflow system is to be arranged to comply with Damage Stability 
requirements to prevent progressive flooding through the common overflow 
system. 
Fuel tanks (if required by Damage Stability Calculations)are to have individual 
air pipes and the common overflow system is to be fitted with valves to prevent 
back flooding through the system. 
An overflow from all fuel tanks to a dedicated overflow tank sited in the main 
machinery space shall be arranged as shown on the tank plan. Sight glasses 
shall be arranged in overflow lines and a flow alarm connected to the ICMAS is 
to be provided at each return branch. 

707 LNG FUEL STORAGE TANKS & ASSOCIATED SYSTEMS 

A Wartsila LNGPac H105 or equivalent complete system to be installed as 
indicated on the General Arrangement.  Other makes of equipment of equal 
quality and functionality will be considered, subject to Buyer’s approval. 
The complete LNGPac system consisting of:- 

Horizontal cryogenic ‘Type C’ LNG storage tank........................... 1 off 
Tank capacity………………………… as large as can be installed within 

the space, to be  about 120 m3  
Built on or welded Tank Connection Space .................................. 2 off 
Bunkering Station ...........................................................................2off 
Process Control Automation and Interfacing System......................2off 
Independent gas safety system……………………………………… 2 off 
LNG fuel system shall be capable of supplying any consumer from the LNG 
tank. 
In normal operation the tank shall be connected to supply fuel gas to the 
consumers in the engine room, i.e. two (2) x main engines, three (3) x auxiliary 
generator engines. 
The control systems and equipment sizing shall be designed to allow for MCR 
fuel demand from two (2) x main engines and one (1) x auxiliary engine when 
operating in the single LNG tank condition. 
The LNGPac will encompass equipment and systems for storage, evaporation, 
heating and pressure holding. 
The system shall have the capacity to supply the demand of fuel gas, based on 
a 100% simultaneous & continuous load of the installed consumer(s), unless 
otherwise specified.  
The LNGPac will supply natural gas (NG) at required pressure and temperature 
to the associated engine(s) Gas Valve Unit. 
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The gas tight Tank Connection Space contains all equipment for processing the 
fuel gas and may also incorporate the gas valve trains (OPTION 3, SGp 602). 
The LNG tank shall be physically arranged within the tank compartment being 
accessible for ‘all over’ external inspection. In particular full access shall be 
possible above and below the tank. 
The Tank Connection Space is extending below the LNG Fuel Tank to 
accommodate the pressure build up evaporator (PBU) at a level lower than the 
fluid inside the tank.  
The structural interface of the LNG tank to the vessel structure is by means of a 
double saddle construction, where the saddle closest to the Tank Connection  
Space is fixed mounted to the vessel structure and the other saddle is having a 
sliding function to compensate eventual thermal contraction of the unit.  
The Tank Connection Space has the following interfaces to external systems:  

• LNG bunkering connection interface to Bunkering Station  
• Single NG feed line to Gas Valve Unit(s)  
• NG feed line interconnection between the Tank Connection Space  
• BOG (safety relief valve - overpressure) and TRG (thermal relief gas 

valves) to the Gas Vent Mast  
• Evaporator heating media skid (circuit, in/out)  
• Nitrogen supply (inlet)  
• Instrument air (inlet, dry air)  
• Forced air ventilation (exhaust outlet)  
• Natural air ventilation (inlet)  

 
The Tank Connection Space contains the following equipment:  
 

• Pressure Build up Evaporator (PBE)  
• Main Gas Evaporator (MGE)  
• Master Isolating Valve (LNG)  
• Master fuel gas valve (NG)  
• Remote controlled valves  
• Manual isolating valves  
• Safety Relief Valves  
• Thermal Relief Valves  
• Level measurement  
• Gas detectors (Builder supply)  
• Pneumatic valve control cabinet (outside Tank Connection Space)  
• Junction Box 
• OPTION – gas valve trains for end user equipment (main & generator 

engines, boilers) 
Refer also to SGp 140. 
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708 LNG FUEL INERT GAS SYSTEM 

i) Nitrogen Purge System 

Nitrogen purge main line shall be arranged with branches off to each bunker 
manifold area (P&S), fuel gas line between the tank ESD valves and inlet to gas 
valve unit (GVU) enclosures and fuel gas lines in the engine room. 
Separate vent line from the fuel gas line of each GVU, auxiliary boiler and DF 
engine (generators and propulsion) shall be led to the gas vent riser. 
Nitrogen purge connections to vent risers shall also be fitted as a fire 
smothering facility. 

ii) Nitrogen Generation Plant 

A Nitrogen Generation Plant shall be provided: 

• To purge the bunker line and vent risers. 

• To purge fuel gas line in each gas valve unit room enclosure 

• To purge fuel gas lines with double pipe in the engine room  
The system is to be capable of supplying nitrogen purge to the LNG storage 
tank though it is not to be sized for this duty. 
Nitrogen is required to purge the bunkering line after filling of LNG and to 
purge the LNG and fuel gas piping in case of maintenance to the system.  
The capacity and main particulars of the nitrogen generation plant shall be as 
follows: 
No. of units Two (2) 
Capacity To be calculated by Builder 
Type Membrane separation, low pressure 
Purity 97% at 100% rated capacity 
Dew Point -65oC at atmospheric pressure. Significant  condensate 

shall not form when contacting surfaces at -160oC 
Outlet temp. Max.50oC 
Buffer tank One(1), having the sufficient capacity that the plant will not 

start more than once every 2 hours of normal vessel 
operation. Pressure 11 bar.  Minimum capacity 5m3. 

Each generator shall have sufficient capacity to supply nitrogen demand 
during normal operation at sea. It shall be possible to operate both generators 
in parallel in case of exceptional conditions e.g. preparation for dry dock or 
post dry dock. 
Two (2) screw type feed air compressors (1 working, 1 stand-by) cooled by 
FW shall be provided. 
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The nitrogen plant shall be started and stopped manually or automatically by 
the pressure transmitter in the nitrogen buffer tank. The nitrogen buffer tank 
pressure shall be indicated locally and on the ICMAS.  The control panel shall 
incorporate the following alarms: 

• Oxygen content high 
• Dew point high 
• Buffer tank pressure high & low 
• Purging line pressure high & low 
• Heater temperature high 

Each nitrogen plant shall be provided with oxygen and moisture monitoring 
devices and the oxygen content and dew point monitored from ICMAS in the 
ECR. 
The generated gas shall be automatically vented to a safe space when 
oxygen exceeds 3% by volume. 

iii) Gas Detection / Sampling System 

A fixed gas detection system shall be provided capable of detecting methane 
gas concentrations. The system shall scan automatically all sampling points, 
and the complete analysis cycle shall comply with Class rule requirements. 
The system shall be monitored on a gas detection panel located in ECR with 
repeater in Damage Control Station and alarm indicator on the bridge. The 
system shall also display in the ICMAS. 
System shall be an aspirated sampling type with the addition of direct sensing 
gas detectors of infrared type or consist solely of direct sensors. The system 
will measure gas concentrations between 0-100% LEL. 
Where control actions are initiated by direct sensing gas detectors arranged in 
LNG tank space, GVU enclosures, DF engine compartments and 
accommodation, the voting system shall be adopted. 
 

Gas detection in ERs 

Location Detecting Points Type 

Ventilation inlet of 
double fuel gas pipe in 
ER 

1 per each DF engine  

Ventilation outlet of 
double fuel gas pipe in 
GVU room 

1 per each DF engine Direct sensing type 
with infrared gas 
detector 
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GVU room for DF 
engine 

1  

Ventilation outlet for 
GVU room for DF 
engine 

1 per each room If access is not easy 
for the gas detector 
then an aspirated 
sampling type with 
common infrared type 
gas detector may be 
applied instead 

Above DF enginet 1 per DF engine   

Crankcase breather  
pipe of DF engine 

1 per DF engine  

ER ventilation inlet 4 

ECR 1  

Emergency generator 
room 

1 

Bunkering compartment 1 each side  

Voting system shall be used for shutdown of fuel gas system in the event of gas 
being detected in DF engine compartment and GVU enclosure for DF 
engine/boiler. When flammable gas concentration extracted from double pipe or 
GVU enclosure exceeds the limit then fuel gas supply to the ER shall be 
automatically shut down. Alarm sounds at 30% LEL and FG master valve shall 
close at 60% LEL. 

Gas detection in accommodation space 

Location Detecting Points Type 

Ventilation inlets 2 per inlet Direct sensing type with 
infrared gas detector 

Air conditioning 
machinery room 

1  Direct sensing type with 
infrared gas detector 

Outside (P&S) above 
02 Deck bunker doors 

1 per side 
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Outside 04 Deck 
(P&S) above shore 
gangway 

1 per side If access is not easy for 
the gas detector then an 
aspirated sampling type 
with common infrared 
type gas detector may be 
applied instead 

Outside 06 Deck aft of 
outside lounge 

1 per side  

Gas detection in cargo spaces 

Location Detecting Points Type 

Ventilation inlets 2 per inlet Direct sensing type with 
infrared gas detector 

02 Deck 4 (ford/aft P/S) Direct sensing type with 
infrared gas detector 

03 Deck 1 per side 
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71 LUBRICATING OIL SYSTEMS 

710 GENERAL 

As far as is possible and without prejudice to the manufacturers 
recommendations for lubricating oil type and grade the Builder is to minimise 
the numbers of oil types and grades used on board the vessel. 
Provision is to be made to load, transfer and store lubricating oil for the main 
engines, gearboxes, generator engines, tunnel thruster units and miscellaneous 
lubricating oil consumers. 
Each main engine will have its individual lubricating oil system with an attached 
lubricating oil pump and an electrical driven pre-lubricating pump. 
The main LO pump take suction through a strainer from the oil sump or lube oil 
tank and delivers the oil through the oil cooler, the automatic filter via automatic 
temperature regulating valve to the diesel engine.  
The oil sump can be emptied to the renovating oil tank and filled by LO transfer 
pumps. 

711 LUBRICATING OIL TRANSFER SYSTEM 

Lubricating oil storage tanks are to be provided for the following machinery with 
provision for direct filling from the Bunker Station or other convenient location: 

• main engines,  

• generator engines 

• reduction gears 

• CPP for propulsion and side thrusters 

• Hydraulic oil for operation of cargo ramps, doors and mezzanine 
decks 

• stabiliser fins 
The main engines and generator engine sumps are to be filled via L.O. Transfer 
pumps from the respective storage tanks through filters located adjacent to the 
tanks. 
Each storage tank is to have a manhole, level gauge, air vent, local tap and 
drain.  
Local level indication is to be provided on all lubricating oil storage and service 
tanks. 
Filling valves for lubricating oil storage tanks are to be situated close to the local 
level indication such that it is possible to monitor the tank contents whilst 
operating the filling valves. 
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i) Lubricating Oil Transfer Pumps 
Two (2) self-priming gear type or screw pump will be installed, driven by a 
flexible coupled three-phase asynchronous motor. 
 

Capacity:   approx.  5.0 m³/h 
Head:    approx.  5.0 bar 
Revolution:   approx.  1500 1/min. 
Materials:  
 
Casing:     nodular cast iron 
Gear/Screw:     steel 
Shaft:      steel 

ii) Leakage System 

The leakage system integrates the collecting, storage and discharge of dirty oil, 
leak oil and sludge. 
Dirty and leak oil leaking from different equipments like main engines, generator 
engines, boiler plant, strainers, pumps, etc. will be collected in drip trays or will 
be led to the relevant tanks if necessary, subject to Builder’s decision. 
The content of the dirty oil and sludge tanks can be discharged via the bunker 
station. 
The clean leak oil tank can be discharged by the fuel oil transfer pumps to the 
FO settling tanks. 

iii) Dirty Oil Pump 
One (1) air-driven diaphragm pump will be provided. 
 

Capacity:   approx.  20 m³/h 
Head:    approx.  4.0 bar 
Material: 
Casing:   nodular cast iron 
Diaphragm:   NBR 

iv) Lube Oil Tanks 

Two (2) off Main Engine L.O. Storage tanks each with a capacity to re-fill all 
engine sumps are to be fitted. 
One (1) off Main Gearbox L.O. Storage tank with a capacity sufficient to re-fill 
each gearbox sump is to be fitted. 
Two (2) off Generator Engine L.O. Storage tanks each with a capacity to re-fill 
all engine sumps are to be fitted. 
One (1) LO Renovating tank for main engines with a capacity for two (2) 
complete main engine oil charges. Renovating tanks shall be fitted with  heating 
coils 
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One (1) LO Renovating tank for generator engines with a capacity for two (2) 
complete generator engine oil charges. Renovating tanks shall be fitted with  
heating coils 
One (1) Main engine dirty LO drain tank with capacity for two (2) main engine oil 
charges 
In the event engine makers recommend identical grades of oil for main and 
generator engines the above listing may be rationalised accordingly. 
No tanks for storage of lubricating oil shall be located against the shell plating. 
One (1) off Waste Oil tank shall be arranged of sufficient capacity. 
All tanks in machinery spaces above the line of double bottom are to be 
equipped with save-all of sufficient capacity for collecting any leakage of oil 
which may occur from valves, fittings etc.  The drip trays are to be fitted with 
permanent piping led to the waste oil tank. 
The contents of the waste oil tanks shall be discharged via a MARPOL 
connection at the P & S bunkering stations at 02 Deck, as indicated on the 
General Arrangement.  
Storage tanks for side thrusters, stabilisers and steering gear shall be arranged 
locally to the equipment to permit easy filling of equipment.  The capacity of 
such tanks shall be a minimum of 1.5x a complete charge (unless rules require 
more e.g. steering gear). 
Small tanks shall be provided in machinery spaces for use in routine topping up 
of small machinery, e.g. compressors, turbo chargers etc. allow for a total of six 
(6) 250 litre capacity tanks, fitted with lockable draw off cock and arrangement 
for filling from drums. 

712 LUBRICATING OIL PURIFICATION PLANT 

Two (2) lubricating oil purifiers of the self-cleaning automatic total discharge 
type (with sludge and water monitoring systems) are to be provided for the main 
diesel engines  
Two (2) lubricating oil purifiers of the self-cleaning automatic total discharge 
type (with sludge and water monitoring systems) are to be provided for the main 
generators  
The temperature of the lubricating oil inlet streams shall be controlled such that 
the maximum temperature variation shall not exceed +/- 2 degrees Celsius. 
The purifier preheaters are to be located close to the purifier. 
The pipework is to be arranged with mechanically linked change over valves / 
cocks to prevent the possibility of emptying one engine sump into another 
system.  
It shall be possible to cross connect pipework such that any main engine 
lubricating oil purifier can operate with any main engine.  
Similarly any generator engine lubricating oil purifier can be arranged to work 
with any generator. 
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The purifiers are to be located as indicated in the Purifier/Fuel Room and shall 
have a capacity as recommended by the engine manufacturer. 

713 LUBRICATING OIL SYSTEM FOR PROPULSION MACHINERY AND 
TRANSMISSIONS 

i) Main Engines 

Each main engine will be equipped with one (1) attached pump and one (1) 
electrically driven screw pre lubricating pump. 
Capacity and material of the pumps will be as recommended by main engine 
maker 
Each main engine is to be arranged for dry sump lubrication and the sump tank 
shall comply with engine maker’s recommendations. 
A thermostatically controlled valve is to be incorporated into each system to 
maintain a constant lubricating oil temperature to the engine. 
The engine lubricating oil cooler is to be of the plate type suitable for a cooling 
water temperature inlet of 36ºC. 
Each engine system is to include a duplex filter with replaceable paper type 
inserts and one automatic back-flushing filter, all as supplied as standard by the 
main engine builder. 
One shelf mounted standby engine driven lube oil pump is to be supplied per 
ship set. 
Coolers and filters are to be in accordance with the engine maker's 
recommendations. 
Each main engine will have an individual lube oil system designed in strict 
accordance with engine maker’s recommendations. 

ii) Reduction Gears 

Each reduction gearbox is to have a built on gear driven lubrication/servo pump 
and a continuously rated standby electrically driven gear-type pump of the 
same capacity as the gear driven pump. 
The standby pump and its pipe work are to be arranged such that it is 
continuously flooded when not in use.  

iii) Stern Tube and Stern Seals 

For each stern tube a pressurized header tank is to be arranged, pressurised 
by air from the instrument/working air system via a local pressure regulator at 
the tanks. 
A seal tank is to be fitted to each of the forward and aft end stern tube seals 
with a capacity according to the seal manufacturer. 
Stern seals are described in SGp 633 
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Two (2) pumps per shaft shall be supplied to circulate the stern tube lube oil via 
a plate cooler. 
Means shall be provided to draw lubricating oil from the outer bearing. 

iv) Lateral Tunnel Thrusters 

Lubricating oil and control oil systems are to be arranged for the bow lateral 
tunnel thrusters. 
Storage tanks are to be provided locally to the thruster units and with filling 
connections to each system. 
All thruster oil storage tanks are to be capable of being filled from a road tanker 
via a permanent pipe system that terminates at a suitable position on the 02 
Deck and the same pipe system is to be arranged suitable to be used for 
discharging old oil from the thruster systems. 

714 LUBRICATING OIL SYSTEM FOR MAIN GENERATOR SETS 

i) Main Generator Engines and Harbour Generator Engine 
Each generator engine will be equipped with one attached pump and one 
electrically driven pre lubricating pump. 
Capacity and material of the pumps will be as recommended by engine maker. 
Each generator engine is to be arranged for wet sump lubrication.   
Each engine is to have an engine driven gear type lubricating oil pump  
A thermostatically controlled valve is to be incorporated into each system to 
maintain a constant lubricating oil temperature to the engine. 
The engine lubricating oil cooler is to be of the plate type suitable for a cooling 
water temperature inlet of 36ºC. 
Each engine system is to include a duplex filter with replaceable paper type 
inserts and one automatic back-flushing filter, all as supplied as standard by the 
main engine builder.  Additionally a built on Glacier type centrifugal filter shall 
be fitted to each engine. 
One shelf mounted standby engine driven lube oil pump is to be supplied per 
ship set. 
Each generator engine will have an individual built on lube oil system. 
Lube Oil system shall to be in accordance with the engine maker's 
recommendations. 
Copper pipe or fittings (including pressure gauges) shall not be used for 
lubricating oil service. 
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713 LUBRICATING OIL SYSTEM FOR EMERGENCY GENERATORS 

The lubricating oil systems for the emergency generator motor are to be made 
according to the engine maker's recommendation.  
Coolers and filters are to be in accordance with the engine maker's 
recommendations. 

716 CRANKCASE VENTILATION SYSTEMS 

All main engine and generator engine crankcases are to be separately vented 
by a pipe which extends directly to the atmosphere and has arrangements for 
oil condensed in the pipe to be led back to the sump tank. 
All pipework is to have a continuous rise with no pockets in the pipework where 
oil / water condensation can collect.  
The crankcase vents shall be led to the gas vent mast. 
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72 COOLING SYSTEMS 

720 GENERAL 

The cooling system for the machinery is to be by means of independent central 
cooling FW system with two main central plate heat exchangers in the engine 
room 
Therefore, all machinery will be fresh water cooled from the central cooling 
systems, which are in turn cooled by seawater. The sea water system shall be 
kept as simple as possible but shall include a facility to recirculate warm water 
back to the sea chests. 
For all cooling circuits, valves for regulating / balancing purposes to be fitted. 
The cooling systems will be split as follows 

• Port machinery LT cooling system –  
o port main engine,  
o aftt genset 
o harbour genset 
o port propulsion plant  
o one (1) bowthruster system  
o one (1) bowthruster system with X connection to stbd system  
o one (1) domestic fridge condenser unit 
o one (1) airconditioning condenser unit 
o one (1) ECR air con compressor 
o Starting, working and control air compressors (if water cooled 

type) 
o Nitrogen generator plant (if water cooled type) 

• Starboard machinery LT cooling system – 
o starboard main engine  
o forward starboard genset  
o starboard propulsion plant  
o two (2) bowthruster system  
o two (2) bowthruster system with X connection to port system 
o one (1) domestic fridge condenser unit 
o one (1) airconditioning condenser unit 
o one (1) ECR air con compressor 
o one (1) AC chilled water cooler 
o Starting, working and control air compressors (if water cooled 

type) 
o Nitrogen generator plant (if water cooled type) 

721 SEA WATER COOLING SYSTEM 

Two sea inlets are to be arranged in the engine room area, one low suction and 
one high suction 
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The sea chests are to be arranged with a vent pipe to the main deck and with 
weed blowing connections from the compressed air system.  The sea chest air 
valves shall be capped when not in use and the connection to ship’s 
compressed air systems shall be made using suitable flexible hoses. 
Recirculation of sea water shall be arranged such that all or part of the flow of 
warmed sea water after the coolers can be directed to the sea chests rather 
than directly overboard. 
All sea inlets to be fitted with hinged grids using SUS 316L components and 
bolts 
The inlets to be arranged so that the smallest possible quantity of air is drawn 
into the system, even during periods of heavy rolling.  
The sea inlets should not be placed immediately below the bilge keels. 
The sea water high and low suction valves are to be fitted with remote 
operation from the 02 Deck level in accordance with class rules and 
regulations. Operation is to be by manual hydraulic pump and hydraulic 
actuator.  Similarly ALL sea water overboard valves and recirculation valves at 
the sea chests shall be fitted for remote hydraulic operation. 
The sea inlets are to be connected to each other via a cross over main which is 
to be built as an integral part of the double bottom. 
The engine room crossovers to be arranged with a Cathelco MGPS using 
copper and aluminium anodes which are fed with an impressed electrical 
current from the ECR mounted control panel.  Anode life shall be minimum 12 
months. 

i) Aft Sea Inlet 

A separate aft sea suction is to be provided according to the system drawings 
and General Arrangement.  
This sea chest is fitted for the purpose of an emergency fire pump suction  
The after sea chest is also to be provided with a vent line to the main deck. 

ii) Sea Strainers 

The sea suction strainers are to large enough to prevent any significant 
pressure drop and to be made from  

• Casing  - GGG-40.3 material with polyamide (thermoplastic) coating at 
400µm 

• Basket - SUS 316L stainless steel. A spare basket shall be delivered for 
every SW strainer and mounted local to the strainer. 

• A Cathelco or equal marine growth prevention system with an anode life 
of 12 months shall be installed in the strainer cover plates. 
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iii) Sea water cooling pumps 

All pumps that are required to pump seawater are to have following 
specification: 

• Main SW cooling pumps shall in addition be variable speed drive 0-
100% 

• Axial suction branch inlet 

• Casing material – NiAl Bronze (DIN 2.0975.01) 

• Impellor material – High Alloyed Cast Steel (Super Duplex) DIN 1.4517 

• Shaft material – stainless steel DIN 1.4571 

• Mechanical seal – single , unbalanced 

• Coupling – spacer type 
The pumps capacity / head (Q/H) to be according to the heat balance 
calculation 

iv) Back Flushing System 

Two back-flushing arrangements shall be included in the SW cooling system in 
each machinery space. 
Firstly, a back flushing filter, with by pass, shall be installed in the sea water 
cooling pump discharge line. 
Secondly, a back-flushing arrangement from the fire and G.S. pump is to be 
fitted to each cooler sea water system.   
This is to consist of a pipeline from the fire and GS pump to the sea water outlet 
pipe between the cooler and outlet valve. 
The back flushing water will exit the cooler via a cross connection line and valve 
between the sea water inlet pipe and the sea water overboard. 

v) Dry Dock Cooling Connection 

A dry-dock shore connection to be fitted for the connection of a sea water 
cooling line in order to run the harbour generator,  refrigeration and partial air 
conditioning plant whilst in dry-dock.  
This is to consist of a connection to the above back flushing exit pipe with an 
isolating valve forming a common line which is led to a convenient point on the 
main deck. 
This connection to have a valve and a blank fitted until the system is required.  
Means shall be provided to allow a single generator engine to be run in dry 
dock by both a shore cooling connection and/or means to recirculate cooling 
water to the largest capacity water ballast tank. 
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722 LOW TEMPERATURE FRESH WATER COOLING SYSTEM 

Each system to consist of a common low temperature (LT) circuit and 
integrated high temperature (HT) circuits for the main engines and main 
generators 
The cooling circuits to be regulated by three-way type thermostatic valves. 
The low temperature circuits are to be based on a temperature of 38ºC after 
the thermostatic valve fitted to the main central coolers. 
The L.T. cooling pumps of both main and generator engines are to be of the 
built-on engine driven type as recommended by the engine manufacturers. 
Additionally a total of one (1) x LT standby fresh water cooling pump to be 
fitted: 

• 1 x single speed, electrical driven L.T. freshwater cooling pump, as 
shown in the diagram below. Note the need for costed option to install 
variable speed driven pumps. 

• In parallel a smaller capacity fresh water cooling pump shall be installed 
of a capacity designed to handle cooling loads during extended port 
calls. 

All the LT cooling fresh water pump are to have: 

• Single speed, electrical driven fresh water cooling pump.  

• Casing material – Cast Iron 

• Impellor material – Cast Iron 

• Shaft material – stainless steel DIN 1.4571 

• Mechanical seal – single , unbalanced 

• Coupling – spacer type 
The pump capacity is to be sized to suit the required flow and system 
requirements, a single main pump being sufficient for 100% full load operation. 
All the H.T. cooling pumps are to be of the built-on engine driven type as 
recommended by the engine manufacturers. 
Freshwater coolers are to be 3 x 100% of the plate type with port filter, clip on 
seals, and with plates made from titanium material. 
The cooler sizing is to take into consideration a 20% fouling factor which is to 
be included. 
Each cooling system is to have an expansion tank installed –capacity to be 
according to the system requirements and machinery supplier 
recommendations.  
These tanks should be placed at a suitable height above the main engines and 
be fitted with the following: 
 

• Low level alarm 
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• Fresh water filling line from the hydrophore system 
• Overflow pipe to bilge 
• Valve on top of each tank with a funnel arrangement for adding 

chemicals 
• Gauge glass on each tank 
• Rundown valve an line to the cooling system 
• Vent lines from the highest points in the HT and LT circuits 

The schematic diagram is intended to show the principle only of the central FW 
cooling systems. The harbour CFWC pump is not shown. 

723 HIGH TEMPERATURE COOLING WATER SYSTEM 

In the same manner as for the LT CFW cooling systems the HT FW cooling systems. 
Main engines and generator engines are to be supplied with built on HT circulating 
pumps.  
One(1) electric HT FW pump of the correct capacity will be supplied to serve as 
standby for two main engines. 
One (1) electric HT FW pump of the correct capacity will be supplied to serve as 
standby for the generator engines. 
For main engines 2 x 100% HT/LT plate type coolers shall be supplied for each pair of 
main engines, with automatic temperature control via a 3-wat valve and bypass. 
A electric water preheater with electric circulating pump shall be arranged as shown 
below. 
A preheater with circulating pump shall be arranged to serve the two generator 
engines in each engine room. Heater shall be of the electric immersion element type 
Waste heat from the main engines HT cooling water system shall be used as heating 
media for accommodation heating,  
Two (2) off electrically  driven centrifugal pumps to be arranged for each circuit 
Two (2) off plate type waste heat exchangers to be arranged or the AC heating , One 
exchanger shall be connected to each HT system utilizing waste heat energy of the 
two main engines. 
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73 COMPRESSED AIR SYSTEM 

730 GENERAL 

731 STARTING AIR SYSTEM 

Two 100% electric motor driven, air cooled piston type starting air compressors, 
operating at 30 bar, are to be fitted. 
The compressors are to be resiliently mounted and fitted with flexible pipe 
connections. 
Each compressor is to be fitted with an air intake filter/silencer, an automatic 
unloader, relief valves, air coolers, automatic drain valves, a discharge non-
return valve and an oil/water separator with an automatic drain trap. 
Transducers are to be arranged to indicate low oil pressure and high discharge 
air temperature to the machinery alarm and monitoring system. 
The compressors are to be arranged for automatic starting and stopping.  The 
standby unit is to be arranged for automatic starting at a predetermined low 
pressure in the main starting air receivers. 
A selector switch is to be fitted locally to select either manual or auto-starting.  
A selector switch is to be fitted in the machinery control room console to select 
the unit on standby duty. 
Two starting air receivers, working pressure 30 bar, are to be provided. 
Each starting air receiver is to be fitted with: 

• filling valve 

• main and auxiliary outlet valves 

• relief valve (discharging to a safe location outside the engine room) 

• Automatic and manual drain valve 

• pressure gauge with shut-off cock 

• remote pressure gauge (electric) fitted in the machinery control room 
instrument panel 

An air manifold is to be fitted with branch connections, each controlled by a 
shut-off valve.  Branch lines are to be led from the manifold, either direct or 
through parallel reducing valves as necessary, to the following equipment and 
locations: 
Main engine starting; 
Main engine control air system; 
Service air system emergency connection. 
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732 SERVICE AIR SYSTEM 

Two (2) Electric motor driven working air compressor to be installed  
The compressors should be screw type with auto unloading mechanism. 
To be connected to compressed air supply system, with outlet points which 
include the main and auxiliary machinery rooms, thrusters room, steering gear 
room, vehicle decks, mooring decks, bunker stations, sea chests, workshop, 
etc.  
Instrument air to be provided for the control of the remotely operated pneumatic 
valves in the LNG rooms.  The compressor is to have a capacity of 
approximately 150m³/hr FAD at a working pressure of 8 bars. 
One working air receiver suitable for a working pressure of 8bar and 
approximately 2m3 capacity is to be installed.  
One duplex desiccant type air dryer is to be supplied and fitted in the air supply 
line from the working air receiver. 
 The dryer shall ensure that the air is dry in all ambient temperature & humidity 
conditions.  
The service air piping is to be sized to minimize pressure drops however; the 
main shall not be less than DN50. 
Working air outlets are to be provided at approximately 20 metre intervals and 
arranged according to the Buyers approved compressed air system drawing 
and as a minimum should have outlets installed at the following locations: 

• Minimum of one outlet in every machinery space, larger spaces to 
have more. 

• One at mooring decks, forward/aft port and starboard 
• Emergency DG room 
• Every 20m on deck 02 & 03 
• Every 20m on upper decks 

All working air outlet connections are to be fitted with stainless steel globe 
valves with quick acting, self-sealing, stainless steel hose couplings. 
General purpose air branches and taps from reduction valves are to be 
arranged for alarm systems, machine tools, remote control where required. 
Wherever required, pressure reducer valves in the air lines from the air vessels 
to the subject units are to be installed. 
A standby connection is to be fitted from the starting air system to the service 
air system, via a reducing valve. 
All working air connections are to be Unitor 30SM type or equivalent. 
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733 CONTROL AIR SYSTEM 

Two (2) Electric motor driven control air compressor to be installed  
The compressor should be screw type with auto unloading mechanism. 
The compressor is to have a capacity of approximately 150m³/hr FAD at a 
working pressure of 8 bars. 
One control air receiver suitable for a working pressure of 8bar and 
approximately 5m3 capacity is to be installed.  
Two (2) duplex desiccant type air dryers are to be supplied and fitted in the air 
supply line from the control air receiver. 
 The dryer shall ensure that the air has a dew point of -40oC at atmospheric 
pressure.  
The control air piping is to be sized to minimize pressure drops however; the 
main shall not be less than DN50. 
The control air system shall be cross connected to both the service air and 
starting air systems for emergency use. 
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74 EXHAUST SYSTEM AND AIR INTAKE 

740 GENERAL 

A separate exhaust pipe is to be arranged for each main engine and generator 
engine with a silencer, spark arrestor and a suitable number of expansion 
joints.. OPTION – SCR shall be provided downstream of all engines.  
Separate exhaust pipes are to be arranged for the oil fired boilers with a 
suitable number of expansion joints. 
The exhaust pipes are to be made of welded steel pipes and bends,  
The exhaust silencers and pipework are to be mounted using a high-resolution 
heat resisting resilient mounting system. 
Silencers shall be provided with an explosion relief valve for each DF engine 
and installed outside the DF engine rooms in a location safe for operating 
personnel. 
An exhaust gas ventilation system shall be provided for each generator engine 
in accordance with manufacturer’s recommendation. 
In the exhaust gas system design the following main features have shall be 
considered: 

• Design of piping and components should be done sloping upwards in 
such a way that gas cannot accumulate in the exhaust system. Only 
very short horizontal lengths of exhaust pipe can be allowed. 

• Design of exhaust gas system in such a way that it can safely tolerate 
explosion. This is realized using explosion relief valves that enable 
safe discharge of explosion pressure build-up.  

• Explosion relief valve outlets are to discharge to a safe place remote 
from any source of ignition and safe for personnel. 

• Exhaust gas ventilation system to purge the exhaust piping after 
engine has been stopped in gas mode.  

• The exhaust gas ventilation system is to consist of a centrifugal fan, a 
flow switch and a butterfly valve with position feedback.  

• The exhaust gas ventilation sequence is automatically controlled. 
In addition to design and control features of pilot and gas injection systems, 
various safety measures are in place to prevent explosion in the exhaust gas 
system in gas operating mode: 

• Before start the DF-engine is ventilated, i.e. rotated without injecting 
any fuel. 

• During start sequence, before activating gas admission to DF-engine, 
pilot combustion check is performed (procedure to ensure that the 
pilot fuel injection system is working correctly). 
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• During running the exhaust gas temperatures and deviations of all 
cylinders are monitored. 

• After engine stop in gas mode the exhaust system is ventilated. 
Suitable expansion bellows are to be sited between each engine turbo-charger 
exhaust outlet and the exhaust pipe. 
NOTE: expansion bellows are not to be used for change of angle. 

The exhaust pipes are to be as straight as possible and led from the 
turbocharger outlet to atmosphere at the top of the funnel.   
The exhausts are to be directed outwards and aft at the funnel top.   
The penetrations at the funnel top are to have a watertight collar fitted.   
The top sections of the exhaust pipes above the funnel top and for 1.0 m below 
the funnel top are to be of stainless steel. 
Drawings of the exhaust pipe routes are to be submitted to the engine 
manufacturers for approval of back pressures, routing etc. 

743 EXHAUST GAS SYSTEM FOR MAIN PROPULSION MACHINERY AND 
GENERATORS 

The exhaust pipes from the main engines are to be fitted with silencers with a 
minimum noise attenuation to suit the noise requirements of SGp 106 of this 
specification. 
Water traps and drain pots are to be fitted to each silencer. 

744 EXHAUST SYSTEM FOR EMERGENCY GENERATOR ENGINE  

The exhaust pipe from the emergency generator engine is to be led from the 
turbo charger outlet via a spark arrestor silencer to atmosphere outside the 
emergency generator room with noise reduction to suit the noise requirements 
of SGp 106 of this specification.  
The exhaust pipe is to be stainless steel where exposed and fitted with heat 
guards where it can come into contact with crew members etc. 
A water trap and drain pot is to be fitted to the silencer. 

745 EXHAUST SYSTEM FOR BOILERS 

The exhaust gas pipe shall be provided for the domestic boiler and led to the 
top of the funnel with flame screen for spark arresting.  
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746 EXHAUST PIPE INSULATION 

The exhaust pipes are to be made of welded steel pipes and bends, fully 
insulated with Rockwool or equal and covered with 22 gauge aluminium sheets 
throughout.  The thickness of insulation is to be increased where necessary to 
meet target noise levels. 

i) Main Engine Exhaust Gas Lines 
80 mm mineral wool blankets covered with galvanized steel sheet (acc. to 
Classification requirements). 

ii) Generator Exhaust Gas Lines 
60 mm mineral wool blankets covered with galvanized steel sheet. 

iii) Emergency Engine Exhaust Gas Lines 
60 mm mineral wool blankets covered with galvanized steel sheet. 

iv) Boiler Exhaust Gas Line 

60 mm mineral wool jackets lined with galvanized steel sheet. 
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79 AUTOMATION FOR THE MACHINERY PLANT (ICMAS) 

790 GENERAL 

A fully integrated control, monitoring and alarm system (ICMAS) for the ship 
systems is to be provided for reliable operation of the ship including the main 
propulsion machinery and the auxiliaries with an unattended engine room.  
To be of VALMATIC Platinum standard or equivalent.. As a minimum six (TBC) 
multipurpose operator workstations are to be provided and a minimum of eight 
local operator panels, at locations to be developed further, between Builder and 
Buyer. 
The system shall use tailor made, Buyer approved, graphical pictures on a 
windows based system. The system is to display necessary information. The 
system is to be self intuitive and user friendly and the computer is to use solid 
state hard drives only.  There will be arranged the possibility to transfer data 
from the monitoring system ashore and vice versa, based on agreed list 
between Buyer and the Builder. 
The system specifications, overview and scope of supply are to be agreed 
based on Buyer’s and Builder’s discussions. 

• Alarm and Monitoring - including the Unmanned machinery space and 
Engine room Deadman systems 

• Tank Level Gauging 

• Ship efficiency system that displays actual power and fuel consumption, 
on line, in both ECR and wheelhouse 

Refer also to SGp 140. 

791 ALARM AND MONITORING SYSTEM  

Alarm and monitoring system is to be Class approved and comply with the 
requirements for Un-Manned Machinery Space Notation. 
The following is additional information for installation on board the vessel. 
The Deadman system to have reset panels located in the following locations: 

• ECR 
• Auxiliary Machinery Spaces 
• Bow thruster Room 
• Steering Gear Rooms 
• Engine Room 
• Fuel treatment room 
• LNG Storage Compartment 
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i) Testing of alarm and monitoring system –  

Equipment manufacturers and the builder are to provide all necessary test 
cocks and other additions to enable easy testing of monitoring equipment, 
alarms and shutdowns. 
Two (2) sets of test equipment in the form of a pressure test pump, gauges and 
fittings and also a 220 Volt supply heat sink with an operating temperature 
range up to 600ºc is to be provided by Buyers per Class Un-Manned Machinery 
Space notation. 

ii) Tank Level Sounding (Gauging) System 

A tank level gauging system is to be supplied as part of the ICAMS.  
The tank level gauging system is to be an electronic type with electronic or 
capacitance type pressure sensors in each tank. 
All of the following system tanks to have sensors fitted for sounding: 

• All Potable Water 
• Technical Water 
• All Ballast Water 
• All Fuel Oil in addition independent level alarms shall be arranged for 

Low, High and High High level.  Local level indication panel shall be 
fitted within the bunkering stations. 

• LNG tanks. Local panel for level indication shall be fitted within the LNG 
bunkering monitoring room. 

• Main engine lube oil sump tanks and generator sumps 

iii) Draught and Trim Measuring 

Draught transmitters, two in after and two in fore ship to be connected to the 
ICMAS. 
The same type of transmitters shall be used for draught measuring and for the 
tank remote sounding. 
Readout displays for draught System shall be locates fore and aft on 02 and 03 
vehicle decks. 

iv) Paging system 

A paging system will be installed, integrated into the ICMAS. The system will be 
arranged for display paging. 10 pagers will be supplied. 
The paging system will be supported by an UHF repeater system. The radio 
paging system will have 100 % coverage of vessel with watertight doors closed. 
Hardwired paging phone for programming and direct paging calls will be 
provided for the Bridge and the Engine control room.  
Power source from the emergency switchboard. 
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v) Cold Stores Alarm 

Alarm to be installed in the following positions  

• Cooling/freezing rooms in the provision storage area 

• Low temperature rooms in galleys, etc. 
The systems will give clear and detailed information about the origin of the 
alarm, such as "Freezing room number". The systems will be local, plus 
delayed alarm to the Integrated Control, Monitoring and Alarm System 
(ICMAS). 

vi) Hospital Alarm 

A push button to be arranged in the hospital with the alarm bell fitted in the 
bridge 

vii) Disabled persons toilet alarm 

Alarm pull chords will be provided in all disabled person toilets. The system will 
give clear and detailed information about the origin of the alarm, such as 
"location of toilet", etc.  
The system will give alarm to the wheelhouse, retail office, plus delayed alarm 
to the Integrated Control, Monitoring and Alarm System (ICMAS) 

viii) Lift Alarm 

Alarm push buttons will be provided in all passenger and service lifts. The 
system will give clear and detailed information about the origin of the alarm, 
such as "Lift number", etc.  
The system shall give alarm to the wheelhouse, plus delayed alarm to the 
Integrated Control, Monitoring and Alarm System (ICMAS) 

ix) Testing of Alarm and Monitoring Systems 

Equipment manufacturers and the Builder should provide necessary test 
cocks and other additions to enable easy testing of monitoring equipment, 
alarms and shutdowns.  
Calibrating instruments for temperature and pressure sensors, multi-meter 
and insulation test instruments (250-500-1000 V) to be supplied by the Buyers 

x) Extension Alarm and Engineer Call System 

A system to give a pre-warning to the duty engineer via an alarm connected to 
integrated Watch Call alarm system to be arranged.  See alarm panels. 
Alarm indication will be given by the monitoring system on the bridge and in the 
engineer's accommodation area. 
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Alarms will be indicated as collective alarms. The system will be in compliance 
with the requirements of the classification societies and provides following 
functions: 

• Individual alarm indication in clear text on 4-line display. 

• Access to system information e.g. analogue measurements and alarm 
limits. 

• Alarm channel adjustment i.e. alarm limits, delay times and manual 
alarm suppression (cut-out) 

• Duty engineer selection/ indication 

• Engineer call (Assist Call) 

• Change over procedure from attended to unattended engine control 
room and vice versa. 

• Monitoring of acknowledgement by 3 min. watchdog 

• Integrated dead man alarm (feature only operated from the ECR duty 
alarm panel as well as the local monitoring and control panels in the 
FPD´s) 

• Integrated fire alarm indication 

• ICAMS workstations shall be fitted in both the Chief Engineer and 
Second Engineer cabin/office. 

The system is considered as basic alarm system within the integrated 
monitoring and control 

xi) Alarm Column System 

For visual and audible alarm indication in machinery room. The light columns 
will be activated for the following indications: 
 

• General alarm 
• Fire alarm 
• Engine alarm 
• Telephone 
• Engine order telegraph 
• Local fire alarm 

• Dead Man Pre-alarm 
Minimum Scope of delivery 
Approx. 18 large light columns, wall mounted units with alarm windows, 
including: 

• 1 rotating light (white/green),  
• 1 rotating light (red),  
• 1 rotating light (amber),  
• 1 sound facility for different horn and siren tones 
• 1 light signal panel in the ECR console 
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792  FIXED ONLINE VIBRATION MONITORING SYSTEM (CONDITION 
MONITORING SYSTEM 

A Marine online vibration and condition monitoring system is to be fitted to 
provide continuous monitoring of vibration and operating condition on the 
following equipment:- 

• Main and Emergency Generators 

• Main Propulsion and manoeuvring equipment including Gearboxes, 
Motors, PTI/PTO motor/generators and Thrusters 

• Main RoRo Hydraulic Power Packs and Motors 

• Main Air Conditioning Plant, AC Compressors and Motors 

• Main Seawater and LT Cooling Water Pumps and Motors 

• Main ventilation fans/motors 
(Additional measuring points may be nominated by the Buyer) 
The system is to be capable of tri-plane vibration measurements, including 
velocity, acceleration, rotational speed, temperature.  
The system is to provide a continuous feed from all monitoring points to the 
Engine Control Room (ECR) ICMAS.  All data is to be displayed on VDU on 
command.   
An audible alarm is to be sounded if any individual points display signs of 
imminent failure. This system is to be interfaced with the vessels planned 
maintenance system to allow all condition monitoring data to be easily imported 
and exported  
The system is to comply with the requirements of LRS    notation and their 
Classification Notes - GUIDANCE FOR CONDITION MONITORING.  
The system is to have capability to display data visually and numerically in the 
ECR, and to be interfaced to the planned maintenance system to allow data to 
be easily imported. 
In addition to above, local measurement connection nipples (for connection of 
portable vibration monitoring equipment) are to be made on all thruster motors 
and thrusters. 

794 MANOEUVRE DESKS, MAIN CONSOLE, INSTRUMENTS 

All consoles are to be made of steel plates painted according to the Buyer’s 
preferred colour scheme.  
The equipment shall generally be mounted on the top of the console.  
The consoles to have detachable covers in the front or where practicable 
according to arrangement. 
Console layouts to be approved by the Buyers. 
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i) Engine Control Room Console 
A single console is to be installed in engine control room and include the 
following equipment: 

• remote control panels for the propulsion and main engines 

• remote control panels for PTI motors 

• start and stop panels for the Main Engines 

• Charge air cooling temperature controller for each engine (if system 
requires it) 

• Rpm meter for each engine 

• Rpm meter for each propeller 

• Pitch indication for each propeller 

• Push buttons with indication lamps for starting and stopping of main 
engine's stand by pumps. 

• Push buttons with indication lamps for starting and stopping of the sea 
water and fresh water cooling pumps 

• Switch for selecting manual/auto for stand by pumps with light indication. 

• Push buttons and lamp indication for starting, stopping and speed 
control of engine rooms and vehicle room ventilation fans 

• Push buttons and lamp indication for starting and stopping of fire and 
bilge system pumps 

• Fire and General Alarm push buttons  

• 1 x Steering Gear alarm panel 

• 1 x Bridge Order telegraph 

• 1 x Intercom telephone 

• 1 x sound powered telephone 

• ICAMS operator stations and alarm printers.  Sufficient ‘desk’ space for 
A3 size work books 

The control panels are to be ergonomically designed so that when the operator 
is using the panel the controls are laid out such that if they are facing aft then 
the port engine controls are on their right hand side. 
The console is to have ventilation grids and a small cabinet fan fitted for 
ventilation and cooling of the electronic and computer components. 
Within the ECR space shall be available on a separate work station to 
accommodate Buyer’s ship management system PCs, screens, printers and 
UPS.(Final layout / arrangement to be agreed by Buyers during detail design). 
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ii) Bridge Consoles 

Arranged one console Tee shaped forward bridge, two wing consoles (P & S) 
and a safety desk. 
(Final layout / arrangement to be agreed by Buyers during detail design). 
Bridge and wing consoles forward shall include the navigation and 
communication equipment specified in SGp 41 & 42 together with the following: 
 

• No1, 2 & No 3 Bow Thruster control panels 
• Wiper control panel 
• Internal telephone system and engraved directory 
• Batteryless sound powered telephone 
• 1 engraved ‘Vessel Particulars’ sign 
• 1 ICAMS alarm panel 
• 1 BNWAS control panel  
• 1 Push button for fire alarm 
• 1 Push button for general alarm. 
• 2 Engine room telegraphs 
• Remote control panel for main engines and propulsion. 
• 1 Emergency stop for each main engine 
• 1 RPM meter for each main engine 
• 1 RPM meter for each main propellers 
• 1 Emergency stop for each PTI motor 
• 1 RPM meter for each PTI motor 
• 1 Whistle controller 
• 2 x searchlight controllers  
• Navigation lights and signal lights panel 
• Stabiliser control panel with fin position indicators 

iii) Bridge wing consoles  
• Remote control panel for main engines and propulsion. 
• 1 RPM meter for each main engine  
• 1 RPM meter for each main propeller 
• 1 Emergency stop for each main engine 
• 1 Emergency stop for each PTI motor 
• No 1, 2 & No 3 Bow Thruster slave control panels 
• 1 Push button for whistle 
• Internal telephone system and engraved directory 
• 1 Batteryless sound powered telephone 
• Window wiper control panels 
• 1 Push button for general alarm 
• 1 Push button for fire alarm 
• 1 ICAMS alarm panel  
• 1 BNWAS control panel 
• 2 x searchlight controllers 
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• An adequate number of switches for external lights. 
• Stabiliser control panel with fin position indicators 

Bridge safety desk consoles to be arranged at aft most part of wheelhouse in 
an angled raised back arrangement 

• Rudder indicators 
• Pitch and propeller rpm indicators 
• Thruster pitch indicators 
• Gyro repeater 
• Wind indicator 
• Echo sounder digital display 
• ICAMS operator station 
• Emergency stops) 
• Stability (loading) computer  
• Indicator panel for watertight doors 
• Fire and Gas alarm central control panel 
• Remote start/stop fire pumps 
• Remote emergency stops for all pumps and fans 
• Bridge Safety Desk to have a fully integrated safety system 

comprising of 3 x 22" monitors showing Watermist system, Fire 
detection & alarm system, Gas monitoring & alarm system, Water tight 
doors, Car deck drencher system, ICMAS station, as a minimum. Next 
to this is to be mounted the CCTV screens 3 x 22" and internal 
communications equipment to be agreed 

In all the bridge consoles the manoeuvring handles, revolution counters, rudder 
indicators, pitch indicators and all instruments are to be illuminated. 
All lights in the manoeuvring desk excluding the warning lights to be provided 
with stepless dimming. 

795 REMOTE CONTROL OF MAIN ENGINES AND PROPULSION 

The vessel shall have remote control systems for the main engines and 
propulsion. 
Automatic bridge remote control for two independent propulsion plants each 
consisting of one shaft line, driven by one medium-speed main diesel engine 
and one electrical motor acting via a reduction gear onto the propeller shaft, 
with controllable pitch propeller and two controllable clutches. 
The propulsion plants are designed for automatic remote control from main 
control station on the bridge (including wings) as well as from ECR.  
Manual emergency control from each bridge station will be provided 
additionally.  
Manual emergency control by small joystick or push buttons will be provided in 
ECR. Manual emergency propeller pitch control by push buttons shall be 
provided at the oil distribution block. 
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Start and stop sequence as well as safety functions (stop functions) of the main 
engines will be realized by the engine maker’s control and safety system. 
The system configuration is built up from two independent field processing 
devices FPD, which are nodes at the system bus of the integrated monitoring 
and control system.  
Following main functions will be provided: 

• stepless speed setting by telegraph levers.  Seamless changeover 
between centre and wing consoles, known as ‘Electric Shaft’. 

• Linear or non-linear characteristic between lever position and desired 
value for 

• speed/pitch, selectable by parameter setting 
• constant speed / combinator operation 
• automatic load control by reduction/limiting of the propeller pitch when 

diesel engines are overloaded 
• protection against excessive speed raise by "wind-milling" effect when 

propeller pitch is reduced. 
• Speed up and slow down of the desired value is performed with separate 

adjustable 
• times for 3 adjustable operation ranges, different for normal operation 

and emergency 
• manoeuvre (run-up program) 
• In case of emergency manoeuvre desired values can be increased, 

acceleration times shortened and existing limitations cancelled, 
depending on parameter settings 

• Manual speed limitation from ECR console 
• Manual pitch limitation from ECR console 
• Automatic desired value limitation effected by contact signal from safety 

device 
• Extensive monitoring of faults in both the periphery and the processor 

hardware with fault indication on extensive indicating panels 
• In case of manual emergency control from ECR the propeller pitch can 

be set manually by means of setting device 
• Clutch control including PTI operation of the electrical drive motor from 

the ECR 
• Emergency declutching of engines and PTI from wheelhouse and ECR 

The system is designed in microprocessor technology. Furthermore the 
consistent use of standard components ensures a uniform hardware platform 
with the monitoring and control system. 
The bridge panel contains all control and indicating elements required for the 
control of the main engines and the electrical drive motors. 
Command recording will be integrated in the integrated monitoring and control 
system. 
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i)  Engine Telegraph System (one for each propeller) 

For stepless order transmission regarding ship’s speed and direction from the 
bridge to the ECR resp. engine room. 
In manual mode the commands are transmitted by means of the wheelhouse 
transmitter and the acknowledgement is carried out at the receiver in the ECR 
resp. engine room and locally at the emergency pitch control location. 
The interconnection of the individual components is realized by means of a bus 
system. 
The following orders are provided in manual mode: 

• stop 

• dead slow, slow, half, full (ahead) 

• dead slow, slow, half, full (astern) 
The order transmitter for automatic control is integrated into the wheelhouse 
engine order telegraph. 
The system is to be synchronised such that control levers at each console are 
always in the same position to ensure bumpless transfer of control between 
consoles– so called ‘Electric Shaft’. 

ii) Emergency Diesel Generator Control Unit 

For an emergency diesel generator with generator protection with automatic 
synchronizing and load sharing for parallel operation during power restoration 
after blackout or during test mode of emergency generator. 
The system effects starting on manual request or automatically after black-out 
with following functions:  

• manual remote diesel start/stop 
• generator safety monitoring for automatic stop in the event of critical 

operating states (short circuit, over speed) 
• line supply monitoring for voltage and frequency 
• cyclical diesel pre-lubrication when diesel is at standstill 
• integrated generator protection with fault detection, indication and alarm for 

following criteria: 
• phase monitoring 
• overload 
• short circuit 
• voltage ”high” 
• reverse power 
• frequency monitoring 

• Integrated system self-monitoring with individual indications and collective 
alarm outputs. 

• bus coupling with the monitoring and control systems for monitoring 
Purposes 
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The control system is designed in microprocessor technology and consists of: 
 
• Diesel Start/Stop Unit 
• Operating Panel (Touch screen) 
• Generator Management Unit 
The Generator Management and the LCD touch screen are designed as 
individual units for mounting in the emergency switchboard. The Emergency 
Generator will be equipped with Manual, Auto and Harbour mode. In Harbour 
mode the engine will be fully protected by overspeed, high jacket water 
temperature and low lub oil pressure shutdowns. 
The Diesel Start/Stop Unit will be installed in the emergency switchboard. 
Resetting of any individual operational parameter (limit values, delay times, 
etc.) is possible in system dialogue at any time at the corresponding operating 
panel and does not require special ”programming” equipment. 

796 AUTOMATION SYSTEMS – MAIN ENGINES AND GENERATORS 

i)  Main Engine Safety System 

A safety system for the protection and control of each main engine is to be 
provided by the vendor.  
The systems are to interface with the ICMAS. 
The engine safety system will be independent of the main engines remote 
control for automatic and manual shutdown as well as emergency shutdown or 
automatic power reduction to protect the propulsion system against critical 
operation conditions. 
The systems are to automatically stop the engines in the event of a condition 
which may lead to the breakdown or failure of the engines.  
The following are conditions which are required to automatically shutdown an 
engine: 

• Low Low lube oil pressure  

• Overspeed 

• High High fresh water temperature 
The extent of the engine shutdowns and safety system is to be determined by 
Class. For the above shutdown conditions, only the overspeed will not give 
another separate alarm before the shutdown activates. 
Crankcase oil mist detector shall be arranged to give an alarm plus slow 
down/unloading of the engine concerned 
The safety panel cabinets for each engine are to be located in the engine 
control room 
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ii) Main Generator Safety System 

A safety system for protection and control of each of the main generator 
engines is to be provided by the vendor  
T he system shall be interfaced with the power management system to auto 
start and connect the next standby generator prior to the safety system to 
automatically stop a main generator engine upon critical failure which may 
lead to breakdown of the engine for too low LO pressure, over-speed etc., in 
addition to any additional requirements necessary to comply with classification 
regulations. 
The safety panel cabinet is to be located in the machinery space mounted 
adjacent to but not on the engine.  The panels shall be provided with suitable 
cabling to allow for installation up to 4 metres away from the engine in a 
location free from vibration. 

797 LNG CONTROL AND AUTOMATION. 

The LNGPac Process Control & Automation System supplied by the 
manufacturer is based on distributed control & monitoring system. 
Refer also to SGp 140. 
Communication interfaces to be provided for alarm generation, visualization 
and limited control functions within the Vessel Alarm & Monitoring system 
and/or Integrated Automation System, based on momentary standard 
interfacing and protocols 
To consist of the following:- 
Process Control Cabinet is to be mounted in a non-hazardous area below deck, 
preferably in a conditioned room, i.e. Engine Control Room.  
The Cabinet is to be powered by a dual power supply, whereof one of these 
supplies to be powered by an UPS system. Main functionality of the Process 
Control Cabinet:  
 

• System power supply distribution. 
• System process monitoring & control, consisting of a single PLC.  
• System safety monitoring & control, consisting of two independent 

operating Safety PLC’s.  
• Modbus/TCP interfacing equipment for Human Machine Interfacing.  
• Intrinsic safe interfacing to all Tank Connection Space equipment.  
• Interfacing to bunkering station(s).  
• Emergency shutdown handling. Interfacing to Vessel Safety System.  
• Serial interfacing to Vessel Alarm & Monitoring System and/or 

Integrated Automation System.  
• Interfacing (digital or serial) to engines, gas detection system, fire 

detection system, Evaporation media skid, LNG related ventilation 
systems.  
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• Solenoid Control Cabinet for all pneumatic air actuated valves inside 
the Tank Connection Space, mounted on the outside enclosure of the 
Tank Connection Space.  

• Junction boxes inside/outside of the Tank Connection Space for 
wiring-up of all sensors and control equipment, including Ex safety 
barriers and remote I/O for communication with the PLC’s.  

• Redundant Human Machine Interfacing by means of two redundant 
Process Operator Stations, where usually one operator station will be 
situated in the Engine Control Room and the second operator station 
to be situated in the wheelhouse.  

• Local Operator Panel for bunkering station(s), including cabinet & 
junction box for all controls & monitoring functions  
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GROUP 8  SHIPS SYSTEMS 
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80 BALLAST, BILGE AND DRAIN SYSTEM 

800 GENERAL 

801 BALLAST, TRIM AND HEELING SYSTEM 

The ballast system is to be arranged according to the Buyers and Class 
approved system drawing.  
The system is to be arranged as a segregated and dedicated ballast water ring 
main system and the valves are to be of the lug butterfly type with electrical 
actuators for remote operation via the ICMAS. A multifunction workstation shall 
be installed at the Bridge safety console to allow remote control of Ballast and 
Damage control systems. 
The Ballast Water system is to have transfer possibilities between all the ballast 
tanks on board for trimming and heel correction of the vessel.  
All valves and pumps shall be remote controlled from the integrated alarm and 
monitoring system. Valves to be of butterfly type with electro-hydraulic actuators.  
Ship side valves shall be capable of remote control from a position of 02 Deck by 
means of a manual hydraulic pump and actuator. 
Main line from fore to aft to be DN250, individual tank lines and all valves 
generally DN200.  12mm thick doubler plates shall be arranged in way of all 
ballast tank filling/suction tail pipes. 
The ballast system will be served by two (2) Pumps taking suction from the 
main sea cross connection in the engine room.  
Capacity.:- 
The pumps capacity / head (Q/H) to be according to the ballast/heeling  
calculation 
Two (2) Electrically driven self priming centrifugal Ballast Pumps 
 Capacity about 65 m3/h, 1,6 bar.(TBC) 

The pumps are to have connections as follows:- 
Suctions: All ships ballast tanks. 

Engine room main sea inlet cross connection. 
Discharges: All ships ballast tanks. 
 Directly overboard via a ship’s side valve. 

i) Ballast stripping system 

A ballast stripping system utilising a suitable educator driven from the fire main 
is to be installed. . 
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ii) Rapid Transfer Heel/Trim Pumps 

In addition to the main ballast pumps, One (1) appropriately sized pump shall 
be installed for rapid transfer of ballast tank to tank for heel correction.  
Two (2) tanks one port, one starboard shall be designated as heeling tanks. In 
normal service they will be part filled with fresh water (by separate connection 
to the FW system) but arranged for filling with sea water and emptying by the 
ballast water system. The tanks shall be cross connected by a straight, large 
diameter cross over pipe incorporating a high capacity anti heeling pump and 
valves. 
The pump shall be of the electric drive axial propeller type, FRAMO or equal 
with a capacity of about capacity to be confirmed by builder. The pump and 
associated fast operating butterfly valves shall be controlled automatically by an 
anti-heeling system.  
 

802 BILGE SYSTEM 

The engine room bilge system is to be arranged based upon the concept of an 
Integrated Bilge Water Treatment System (IBTS) which segregates clean water 
drains from oily drains, in order to reduce the amount of oily bilges generated. 
No drains shall be led onto the tank top. The design of the IBTS shall follow 
guidance given in the IMO circular document "MEPC.1/Circ.511".  The Oily 
Water Separator shall be capable of cleaning water to 5ppm before allowing 
discharge to sea. Redundant positive displacement bilge pumps shall be 
provided. 

Three (3 ) Fire / Bilge / Ballast/ General Service pumps are to be fitted two in 
the engine room and one as an Emergency bilge pump situated in the Auxiliary 
Engine room 
Each pump is to be an electric-driven, vertical, self-priming, centrifugal pump, 
with a capacity to suit classification society requirements. 
The pumps capacity / head (Q/H) to be according to the Classification 
regulations 

 
Capacity:   approx. 65 m³/h 
Head:   approx. 3.0 bar 
Material:   Casing: cast iron 

Impeller: bronze 
   Shaft: stainless steel 

Each pump is to have a bronze casing and impeller, a stainless steel shaft, a 
mechanical shaft seal and an automatic primer and fitted with a suction strainer 
and an hour meter. 
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The pumps are to have connections as follows: 
Suction 

 Sea; 
 Ballast discharge manifold; 
 Bilge main; 
 Bilge direct. 

Discharge 
 Overboard; 
 Bilge Holding Tank 
 Ballast loading manifold 
 Fire main 

Ship side overboard valves shall be capable of remote control from a position of 
01 deck by means of a manual hydraulic pump and actuator. 
Bilge suctions are to be arranged to all compartments, to the requirements of 
the Classification Society and Flag Authority. All bilge wells shall be fitted with 
float switches (with provision for easy testing) to operate high level bilge alarms. 
A direct bilge suction for emergency drainage of the engine room, of the same 
diameter as the SW cooling pump inlet, is to be arranged from one main SW 
pump in the engine room. 
The direct suction line is to be fitted with a non-return valve.  The spindle of the 
direct suction valve is to be extended a minimum of 460mm above the floor 
plate level. 
The chain lockers are to be arranged with suctions connected to an eductor 
driven from the fire main.  
The ejector pump will be driven by water from fire main system 

i) Ejector Pump 
Two (2) ejectors pumps for emptying chain locker and rope store will be 
provided. 
 

Capacity:  approx.  10 m3/h 
Head:  approx.  2.0 bar 
Material:  
Casing:  cast iron 

All compartment and engine room bilges are to be fitted with float-operated 
bilge high level alarm switches.  The switches are to be connected to the 
machinery alarm and monitoring system. 
One double bottom tank is to be arranged as a bilge holding tank. 
The tank is to be fitted with suction and discharge connections from the oily 
bilge pump, an air/overflow pipe led to main deck and a sounding pipe with a 
striking plate and a self-closing cock raised 1m above floorplates. 
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803 SLUDGE, WASTE AND OILY BILGE SYSTEM 

One (1) electric-driven, eccentric screw, positive displacement pump with a 
capacity of 5m³/hr @ 2 bar is to be fitted in the engine room. 
The pump is to be fitted with a rubber stator, stainless steel screw, suction 
strainer, an integral relief valve and an hour meter.  Dry running protection is to 
be fitted. 
The pump is to take suction from: 
 Bilge main (note- provision shall be made to allow deployment of flexible 

suction hoses at 20 locations to be agreed, each location to be provided 
with a ball valve and snap on type coupling.) 

 Bilge holding tank 
 Dirty oil tank 
 Sludge tank 

The pump is to discharge to: 
 Bilge holding tank 
 IMO Deck connection 

Builder shall arrange the system so that bow thruster, stern thruster and 
steering gear spaces where oil may accumulate can be drained without 
needless contamination of the bilge holding tank with oil. 
One bilge water separator with a capacity of 5 m3/h is to be provided.  It is to be 
approved and type tested to satisfy IMO resolution MEPC 60(33) part (a) 
requiring less than 15 ppm of oil in the effluent discharge. 
The installation is to meet the IMO requirements at time of delivery. 
The oily water separator is to take suction from the bilge holding tank and the 
sludge tank.  Suction from the individual bilge wells is not required. 
A sea water suction is to be installed for flushing the system. 
The separated oil is to be automatically returned to the dirty oil tank. 

804 DECK SCUPPERS AND DRAINS 

All exposed deck surfaces are to be drained from their lowest level by scuppers 
in accordance with Classification Society requirements. 
All outside decks, car deck and open decks, to be drained overboard via 
scuppers. 
Sufficient number of large scuppers will lead the water to the sides of the ship 
above water line. 
Small open deck scuppers will be fitted with strainer/cross grid. 
Car deck scuppers will have quick access for cleaning and inspecting, but also 
be safe for passenger transit to and from decks.  The car deck drain pipes 
overboard will have manually remote controlled non-return valves. 
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The scuppers from decks above will not cascade onto the deck(s) below. 
The decks in the engine room and technical rooms above will be drained in or 
close to a bilge well in the engine room and technical rooms. 
The drain pipes through main deck will be fitted with self closing-valves with 
Iever and weight. The bilge wells will be discharged by the bilge system  
Condensate from engine air coolers, AC units or refrigeration machinery will be 
led to bilge wells, scupper or overboard depending on location. 
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81 FIRE-FIGHTING SYSTEMS 

810 GENERAL 
A fire control plan is to be submitted to the Flag Administration for approval.  
Approved copies of the plan are to be framed and hung in the machinery 
control station and the crew's mess.  A rolled copy in a container is to be placed 
at each emergency control station.  
An international shore connection shall be provided. 

i) Damage Control (Safety) Room 
An air conditioned Damage Control Room is to be arranged on 06 Deck to 
contain the following: 

• Drencher valves 
• Fire pump start/stop 
• Drench pump start/stop 
• Water mist system controls 
• Vent fan stops 
• WT door manual operation 
• Quick closing valve operation 
• Bilge/ballast remote emergency operation 
• ICMAS station 
• Fire detection system slave panel 
• Gas detection system slave panel 
• Repeater panel, and remote controls and indications for all fire 

extinguishing and safety 
• Talk back and PA facility 

Storage for fireman’s outfits and BA equipment to also be provided.  
 

811 FIRE DETECTION SYSTEM 
Refer also to SGp 140. 

i) General and Fire Detection and Alarm System 

The vessel will be fitted with a comprehensive automatic Fire detection and 
General alarm system of the addressable type with detectors in all service 
spaces, control stations and accommodation spaces, including corridors and 
stairways and all public lavatories as specified in SOLAS Ch. II-2 Reg. 12. 
The Fire Detection System may be stand alone or integrated with the Gas 
Detection System.  
One fire alarm central control unit is to be mounted in the bridge with output 
feed to the vessel management system for readout in the switchboard room 
machinery control console. 
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The system is to be of the addressable type, so that identification of the 
detector head in alarm can be made quickly and easily.  
The system should also have a delay timer function so that in the event of a fire 
detector coming into alarm, there is time to ascertain whether it is a genuine 
alarm before the main fire bells sound, doors close and fans shutdown.  
The timer is to be set in the region of 100 to 120 seconds. The output feed shall 
trigger a mimic drawing screen shot on the vessel management system 
showing clearly which alarm loop is activated and which detector head.  This 
second stage alarm will be connected to the public address system which will 
sound the fire alarm, synchronised with any local fire bells, cause fire doors to 
close and ventilation to shut down, as necessary. 
The visual alarm is to be included as part of the light signal columns which are 
fitted throughout the machinery spaces. 

ii) Central Unit 

The communication method shall be extremely reliable and the system shall 
be completely insensitive to electrical interference from other systems such as: 
Mobile telephones, VHF radios, Communication systems, High Power cables 
etc. 
The central unit shall automatically identify which type of detector or other unit 
that is connected to a loop address. The address shall be set with a dip-
switch in each detector base. 
All detectors on the loop shall continuously be polled and checked by a special 
test program, which thus receives data about the status of each detector for 
evaluation. 
Wheelhouse control unit shall be master unit. Reset should be possible only 
from that unit, or alternatively a responsibility transfer system should be 
implemented. 
Printers shall be installed in the wheelhouse. (fire detection, water mist 
indication and fire dampers / fire doors) 

Fire Mimic 
Shall be presented on a synoptic mimic panel on GA layout, including: 
 

• section indication, red LED indicating deck, fire zone and Stbd / Port 
side 

• key - operated switch (man/auto) for accommodation fans 
• fan stop switches: accommodation and engine rooms 
• lamp test and dimmer 

The fans shall be stopped according to fire loops and main fire zones. 
Stairways shall have separated start / stop for exhaust and supply. Shall 
include manual or automatic stop of fans for each firezone. A Bypass auto 
release key switch is to be provided to test system without actually stopping the 
fans. 
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Colour Graphic Display System 

The vessel shall be equipped with a computerized system for total graphical 
monitoring of fire detection function aboard the ship, but the system shall also 
be used to monitor other fire safety function such as sprinklers, fire doors, fire 
dampers and low location lighting. 
The system shall work with high capacity PC's and high resolution monitors, 
size 21". The user interface shall be based on the Microsoft Windows or equal 
environment and to be easy to operate. 
The following function shall be displayed: 

• fire detection system 
• accommodation water mist indication system 
• drencher system 
• machinery water mist system 
• low location lighting 
• fire door indication system 
• fire damper indication system 
• watertight doors 

iii) Fire Detectors 

Fire detectors shall automatically lead to fire alarm when: 
- A “rate of rise” type heat detector reaches its preset temperature limit. 
- A combustion gas has reached a smoke detector. 
- A fire alarm push button (manual call point) is activated. 

Fire detectors are to have numbered signs (as per drawing) to be easily 
accessible for testing. 
Detectors mounted below cargo deck to be mounted with rubber suspension. 

The installation shall be according to class requirements, and with all spaces to 
have detectors as follows: 

Detectors in Accommodation 

A mixture of smoke, heat, dual smoke and heat detectors will be used. Smoke 
detectors will also be installed in store rooms (including dry garbage storing 
areas), passenger space lavatories, offices, gift shops etc. 
Dual function smoke/heat detectors will be installed to computer rooms with 
electronic equipment. 
All detectors will be designed to meet the highest environmental resistance 
requirements that a marine detector will be exposed to. 
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Detectors in Machinery areas 

Heat and smoke detectors of same function principle as in accommodation will 
be used. 
A sufficient number of flame detectors will be installed. Local manual timer, 0-
30 min, with key and indication, for smoke detectors disconnection where 
needed (workshops, car deck, etc.) will be provided. 
Manually operated alarm push buttons with breakable front glass will be 
installed according to the Rules. 

Detectors in cargo spaces 

Detectors as per machinery spaces above.  Additionally flame detectors and 
line of sight IR smoke detectors will be used to monitor the open space at the 
aft end of deck 03, designated for carriage of dangerous goods. 

iv) Accommodation Water Mist Indication 

The water mist indication system will be based on the same hardware as the 
fire alarm system, but with different loop units and purpose made software for 
this application.  
The system will be inter-connected with the fire alarm on a system loop. 
The water mist mimic panel shall be on a GA layout, side view 

v) Fire doors 

The control and indication system will be based on the same hardware as the 
fire alarm system, but with different loop units and purpose made software for 
this application.  Separate loops for fire door indication, one for each main 
vertical zone. Group wise indication and control of fire doors at mimic. 
Local release switches to be fitted on each side of the door. 

vi) Door mimic 

The Fire Door mimic panel shall be on a GA layout 
All fire doors, normally open, are equipped with electromagnetic door holders 
strong enough to secure that doors do not close by the ship's movements. 

vii) Fire Dampers 

Group wise indication and control of fire dampers at mimic. With the possibility 
to close fire dampers automatically by fire alarm or manually by mimic switches. 
General alarm push buttons are to be mounted in the forward and aft bridge 
consoles and machinery control console and shall make all alarm sounders to 
operate continuously when pressed. 
The fire detection central panel shall have built-in monitoring circuits which are 
intended to control that the equipment at any time is in satisfactory order and 
indicate faults which could prevent fire alarm. 
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Faults in the system shall be indicated on the central control panel and ICAMS 
by means of visual and audible signals. 
The fire alarm plant shall be supplied from the emergency switchboard with 
backup from batteries. 

Machinery Space and Accommodation ventilation fans are to be stopped 
automatically when the fire alarm is confirmed as authentic and by emergency 
stop push button on the bridge. 
Fire doors are to close automatically when second stage delayed fire alarm is 
actuated if normally open.  In the event a manual call point is activated the fire 
doors shall close without delay. 
Communications to other control positions to be provided. 

813 FIRE AND WASH DECK SYSTEM 
A fire hydrant and general service system (fire and deck wash system) is to be 
installed to cover all external and internal areas of the vessel 
 
A pressure holding unit will keep the system under pressure without 
permanently running of fire pumps. If a hydrant is opened the system pressure 
drops suddenly and a pressure switch will activate the fire pumps. The capacity 
of this jockey pump shall be sufficient that it can maintain fire main pressure 
with a single wash down hose in use. 
The fire pump and general service pumps (see section group 803) are to be 
fitted in each engine room, plus one (1) emergency fire pump outside the 
engine room. The fire pump is to be capable of being started from the 
wheelhouse, the damage control station and locally.  
All the fire and fire & general service pumps are to be capable of each 
(independently) supplying 100% regulation fire main capacity and pressure, 
plus the capacity of any bilge eductors and / or water spray systems intended 
for use in emergency situations that are supplied from the fire main. 
Pumps are to be electrically-driven, vertical, self-priming, centrifugal type, with 
capacity to meet Classification Society rules. The emergency fire pump is to be 
supplied from the emergency switchboard.  Note: Power cables may not be run 
through the engine rooms. 
Pumps are to have bronze casing and impellers, stainless steel shafts, 
mechanical shaft seals and automatic primers. They are to be fitted with a 
suction strainer and an hour meter. 
Ball type fire hydrants of non-corrosive material and with approved 
instantaneous coupling connections are to be arranged throughout the vessel in 
accordance with Class and Flag requirements. The fire main is to be 
permanently pressurised. 
All sections of fire main exposed to external temperatures are to be trace 
heated and insulated, this shall include sections within the vehicle decks as 
these are subject to outside temperatures during port operations. 
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One (1) 65mm fire hose and one (1) approved type dual purpose gun-metal 
nozzle, stowed in a GRP / plastic fire box is to be supplied for each fire hydrant 
on the ship. The length of the hoses is to comply with the regulations and be 
sufficient to allow two jets of water to be directed at the seat of any fire. 
Engine room hoses are to be fitted with combined jet / spray / water-wall 
nozzles. 
One (1) international coupling, complete with necessary bolts and nuts is to be 
provided, and bulkhead mounted in the safety locker. 
A fresh water fire main, supplied from the vessel’s domestic fresh water system, 
is to be provided in the main accommodation area and small bore fire hoses, of 
nominal 25 mm diameter and not exceeding 15 m length, are to be provided at 
sufficient locations on each deck level to reach all parts of the accommodation. 
The paint store is to be equipped with a water spray system fed from the 
firemain via a manually operated isolation valve. 

i) Pressure Holding Unit 
One (1) pressure holding unit for fire main system including pump, buffer tank, 
pressure switch and control cabinet will be installed. 
 

Capacity:   approx.   5 m3/h 
Head:    approx.  9.4 bar 
 
Material:  
Casing:      stainless steel 
Impeller:      bronze or stainless steel 
Internal piping:     CuNiFe or stainless steel 
Pressure vessel:     stainless steel 
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814 FIXED FOAM SYSTEM 

i) Vehicle Decks 

A fixed foam system using spray nozzles for the fire protection of the aft end of 
02 Deck where dangerous goods vehicles will be carried is to be fitted.  Where 
necessary, Foam Monitors shall also be used for the protection of the 
Dangerous Goods Zone. 
The number and arrangement of the nozzles is to be such as to ensure an 
effective average distribution of water of at least 10 litres/m2/minute over the 
area to be protected.  Water is to be supplied from the ships fire main. 
A 6% alcohol resistant AFFF concentrate is to be introduced into the system by 
means of a fixed inline inductor connected to the foam storage tank. 
Sufficient foam concentrate is to be supplied to ensure a minimum of 30 
minutes generation. 
Portable gas detection equipment is to be supplied. 
The system is to include the following equipment:- 
One (1) 500 litre foam tank complete with inspection cover, dipstick, pressure 
vacuum vent and drain valve.  Suitable for 6% alcohol resistant foam 
concentrate. 

• Two (2) off Foam supply valves. 
• Two (2) off Check valves. 
• Two (2) off System isolation valves. 
• Two (2) off Inline foam inductors. 
• Two (2) off Hose cabinets complete with branch pipes. 
• Two (2) off 64mm x 18m fire hoses complete with couplings 

815 ACCOMMODATION AND MACHINERY SPACES FIXED WATER MIST 
SYSTEMS 

i) Fixed Fire Extinguishing System 

Refer also to SGp 140. 

Water Mist System 

A fresh water based water mist fire extinguishing system according to 
Classification Society and Flag will be provided for the total protection of main 
engine room, purifier/fuel room, LNG tank space, engine workshop / stores, 
emergency generator room and auxiliary engine room. 
This part of system will be designed with dry piping. 
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The fire protection of the accommodation and service areas shall be as 
required by regulations including public lounges and restaurants, day cabins, 
crew accommodation, service areas, store rooms galley hood and deep fat 
fryer.  
This part of system will be designed with wet piping. 
The system will consist of all required components incl. pumps, pressure 
accumulators, control and monitoring equipment. 
The piping, section valves and nozzles will be of stainless steel.  
The system will be connected to the fresh water tanks and to fire main as back-
up. 
The system shall be Marioff Hi Fog type or equal, with a pump and accumulator 
module(s), electric control and monitoring system including control unit on the 
pump module(s), a PLC operated section alarm filter and mimic panel at the 
control station. 
Local application fire fighting system functionality for engine room will be 
included in the total protection water mist system.  
Number of and location of regarding sections will be designed according to 
Classification Society and Flag Authority. 

NOVEC1230 System 

A gaseous medium flooding system using NOVEC 1230 or equal non-lethal 
material shall be installed to protect the ECR and electrical switchboard rooms. 

816 DRENCH SYSTEM 

A low pressure, dry piping and full bore nozzle equipped drencher system for 
Ro-Ro spaces covered by decks will be installed.  

Deck areas will be subdivided in different compartments according the rules of 
Classification Society. 

The drencher manifold and the distribution valves for the different sections will 
be arranged in a damage control station directly accessible from the Ro-Ro 
deck.  

Operation of compartment distribution valves will be manually in damage 
control station directly on the valves. From here, all branch pipes will lead to the 
different drencher sections.  

The drencher nozzles will be installed in the deckhead above the protected 
compartment and arranged so as not to protrude into the path of vehicles.  On 
03 Deck aft where there is no overhead structure drenching piping and nozzles 
shall be supported on a high level framework to achieve complete coverage of 
the Dangerous Goods Zones. 
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The drencher pumps are to be capable of being operated remote controlled 
from the damage control station. 

Two (2) centrifugal pump will be provided, driven by a flexible coupled three-
phase asynchronous motor.  Capacity to be confirmed by Builder. 

Pump material to be: 

Casing  Bronze 

Impeller  Bronze 

Shaft   Stainless steel 

The pump will be equipped with a priming device. 

A test discharge pipe from drencher pump to overboard, a fresh water flushing 
connection to manifold and connection to compressed air system will be 
provided.  Piping shall be arranged to be self draining and drain valves fitted to 
any riser leg where water would accumulate. 

Fire main system is connected directly to drencher manifold as an emergency 
backup. 

Drainage of car deck will be carried out via scuppers. 

817 DRY POWDER SYSTEM 

The fixed dry powder system shall be fitted for the purpose of fighting gas fires. 

The powder shall be stored at atmospheric pressure in one(1) pressure vessel. 

The powder expellant shall be nitrogen which shall be stored in high pressure 
cylinders.  The pressure shall be reduced to 15 bar. Means of periodically 
agitating the powder shall be provided. 

Two (2) sets of dry chemical nozzles with manual stop valve arranged near the 
bunker stations shall be provided with remote start at ECR and locally.  

Hose stations shall be arranged to reach any part of the machinery and LNG 
spaces and each hose station shall be furnished with a flexible hose of suitable 
length ending up in a powder pistol with a release arrangement, mainly consisting 
of a nitrogen cylinder and a pressure regulating unit. 

The hose stations shall be protected by glass fibre reinforced boxes. The powder 
containers and valves, etc shall be mounted in a space below 03 Deck, to be 
agreed. 
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82 TANK AIR AND SOUNDING SYSTEM 

820 GENERAL 

Air pipes for built-in tanks are to be arranged to the open deck to Class 
requirements.  

821 TANK AIR VENT SYSTEM 

They are to be fitted with self closing ‘Winel’ heads or similar. 
Consideration is to be given to damage stability requirements when performing 
detail design of air pipe arrangements. 
Fuel oil tank air pipes are to be connected to common ventilation and over-flow 
system. 
The fuel oil overflow system is to be arranged to comply with SPS Code 
requirements to prevent progressive flooding through down-flooding points. 
Each fuel bunker tank is to be connected via a goose neck to a common 
overflow and vent pipe, self drained, to the double bottom fuel overflow tank. 
A sight glass and an overflow alarm are to be fitted in the last section before 
entering into the overflow tank. 
The oil fuel service tanks are to have separate overflow lines direct to the 
overflow tank. 
Sight glasses to be fitted to the service tank overflows. 
Air pipes are to be fitted at the aft and forward ends of the overflow tank.  They 
are to be fitted with vent heads with anti-flash gauzes. 
The Sewage Treatment plant breather pipe is to be led as high as possible and 
clear of all air intakes. 
Loose tanks (i.e. system tanks and minor storage tanks) are to have one air 
pipe of relevant size, with goose neck opening to the relevant space. 

i) LNG Vent system 

The LNG vent system is a dedicated ventilation system. 
All LNG vent piping to connect from each LNG tank Space and run through the 
gas vent casing to atmosphere via the vent funnel arranged on 07 Deck as 
indicated on the General Arrangement 
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822 TANK SOUNDING AND MONITORING SYSTEM 

i) Tank Sounding System 

A tank sounding system is to be installed and integrated into the vessel alarm 
and monitoring system.  
The fuel overflow tank is to be fitted with two alarms, one at 50% full and one at 
70% full. 
The bunker fuel tanks are to have a high level alarm system as part of the tank 
monitoring system, activated at 90% full tank. 
Lubricating oil storage tanks and fuel oil day tanks are to have a locally 
mounted sight glass or magnetic level indicator in addition to a remote read out. 
The system comprises level indicators for following tanks: 

• Ballast tanks 
• Heeling tanks 
• FO storage, settling and service tanks 
• Fresh water and technical water storage tanks 
• Bilge water tank 
• Grey water tank 
• Dirty oil tank 
• Cooling water drain tank  
• All main engine sump tanks and generator sumps 

For draught measurement 4 sensors will be provided. 
The level of FO storage and the fresh water tanks shall be displayed at bunker 
stations. 
The fresh water tanks and the LT- and HT expansion tanks are equipped with 
local level indicators. 
Level alarms are generated via a remote level indicators or level switches. 
Void spaces will be equipped with level switches for alarm. 

ii) Manual Sounding Pipes 
All tanks integrated into ship structure and relevant void spaces are equipped 
with a sounding pipe except tanks for fresh water. 
 
If a sounding pipe cannot be installed due to location an additional level 
transmitter is used and integrated into the remote level indication system  
 
Sounding pipes will be designed with a diameter of 1 1/2" for water tanks and 2” 
for oil tanks. 
The lower pipe end will be removable and arranged with oval holes and a baffle 
plate 
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86 ELECTRICAL POWER SUPPLY 

860 GENERAL 

The installation is to comply with the relevant sections of the Classification 
Society rules, IEE regulations, relevant British Standard Specification, the 
requirements of the International Electro technical Commission, the regulations 
for portable appliances and to meet the approval of the Flag Authority. 
The electrical installation to be constructed in accordance with the requirements 
of this Specification and the contract documents.  Requirements called for in 
the General, Hull AND Machinery Specification are to be embodied where 
necessary.  The workmanship and materials are to be of good quality, marine 
practice and to Buyer's approval. 
The electrical equipment will be ergonomically arranged and suitable for the 
economic and continuous operation with the minimum of maintenance and will 
be capable of withstanding system steady state and transient fault conditions 
without sustaining damage 
The Vessel will require to carry dangerous goods of the categories defined in 
Appendix 3 on the vehicle deck. 
In order to meet any legislation (including any pending) certain electrical 
equipment serving or contained within the vehicle deck space is to be supplied 
with either intrinsically safe, flame proof or explosion proof equipment as 
required by the Class and/or Flag Authority.  This principally refers to the area 
of open deck aft and a section of the covered garage space immediately 
forward of the open deck zone. 
The electrical installation to be based on a 50Hz, 3 phase system, insulated 3 
wire system for 690V, 415V and 230V systems incorporating as few different 
makes and types of equipment as possible. 
The electricity generating plant to be installed comprises: 

• Three (3) diesel driven alternator sets as detailed in item 651. 

• One emergency diesel driven alternator set as detailed in item 665. 
The diesel driven alternator sets to be arranged for parallel operation with each 
other.  A power management system to connect and disconnect the diesel 
alternators as required to be fitted.  Automatic start/stop and synchronisation of 
the stand-by alternators to be incorporated.  Sequential starting of stand-by 
alternators to be provided in case of failure of primary selected machine to 
start. 
Normal operation at sea to be arranged on one diesel alternator.  During 
manoeuvring with the bow and stern thrusters in operation additional alternators 
will be required on line.  One diesel alternator should remain as stand-by.   
The emergency set as detailed in SGp 665 is to auto start upon a main 
switchboard black out condition and supply the emergency power and lighting 
from the emergency switchboard. 
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Whilst alongside the emergency set is to have the necessary switch gear 
interlocks and metering to allow the set to back feed into the main switchboard 
to supply the ship's systems up to its rated capacity.  The interlocks to ensure 
that no paralleling occurs with the auxiliary sets or the shore supply.  The 
emergency alternator is to be equipped with a control system such that when 
back-feeding to the main switchboard, the alternator is fully protected for high 
temperature, low pressure and overspeed.  When operating as an emergency 
generator, the protection systems are to be disabled, as required by Class 
rules. 
The controls to be only at the main switchboards and to include metering of 
load as well as the various condition indicators and key operated closure 
switches. 
The three phase electric power networks are arranged as a 3-wire system with 
insulated neutral. 
Degree of protection (IP class) of electrical equipment to be in accordance with 
rules of the Classification Society. 
Essential electrical equipment is to maintain and fulfil its functions at an 
ambient temperature of +45C. 
Refer also to SGp 140. 

862 INSULATION AND PROTECTION 

An electric load balance giving a schedule of electric loads for different ship 
operation modes to be prepared during design period and submitted for Buyer's 
comments. 
The modes to be calculated: 

• At sea 
• At sea with PTI motors 
• Manoeuvring 
• In harbour, loading/unloading 
• In harbour, idle 
• Emergency 

863 VOLTAGES AND SERVICES 

Distribution is to be arranged as follows:- 
Large consumers  690V, 3 ph, 50 Hz, AC 
  3 wire ∆ connected 
Main power  415V, 3 ph, 50 Hz, AC 
  3 wire ∆ connected 
Low power, lighting 230V, 3 ph, 50 Hz, AC 
 3 wire ∆ connected 
Engine room & deck 110V, 1ph, 50 Hz AC 
power sockets 
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Control circuits etc  110V, 1ph, 50Hz AC 
Alarms, etc  24V DC 

i) Earthing 

Generally all metal parts of the electrical installation, other than current carrying 
parts shall be earthed. Earthing may, however, be omitted for double-insulated 
equipment, bearing housings, low voltage equipment etc. 
Metal enclosures which are installed directly on parts of the steel hull, or steel 
constructions which are welded to the hull, may be earthed by means of the 
fixing devices, provided a reliable contact is obtained. 
The connection of earth conductors to the parts to be earthed, and to the hull, 
shall be made by corrosion - resistant screws or clamps. Cross section shall 
correspond to the earth conductor. Earthing screws and clamps shall not be 
used for other purposes. 
 

ii) Marking of electric system 

Marking at the outside of the equipment shall be  
(i) Normal engraved signs, black text on white background. The signs shall 

be of   durable type and easy to read. 

(ii) Emergency signs shall have white letters on red background. 

Inside the switchboard panels, starter panels and distribution panels 
each wire shall be individually marked. 

All electrical cables to be marked with correct termination number. 
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865 STANDARDS 

Switchboards    IEC 439-1 BS 5486 (Part 1) 
Alternators and Motors  IEC 92-5 BS 2949 
Cables    IEC 92-3 BS 6883 
Motor Starters   IEC 292 BS 4941 
Motor Dimensions (metric)  IEC 72-1&2 BS 5000 
Transformers    IEC 92-5 BS 3399 
Moulded Case Circuit Breakers IEC 157 BS 4752 
Contactors    IEC 158-1 BS 5775/5424 
Electrical Instruments  IEC 51 BS 89 
Current Transformers  IEC 185 BS 3938 
PVC Cables for Switchboards   BS 6231 
Thermal Overloads for Starters IEC 292-1/2 BS 4941 
Fuses     BS 88 (Part 2) 
Isolator Switches   IEC 408 BS 5419 
Electromagnetic Compatibility IEC 89/336/EEC 
 

866 POWER MANAGEMENT SYSTEM 

Refer also to SGp 140. 
A power management system shall be provided for the various operating 
modes with the following features: 

• Automatic and manual starting/stopping of generators 
• Symmetric and asymmetric load sharing 
• Blackout prevention. 
• Automatic recovery from blackout and re-start of consumers running 

prior to blackout 
• Large motor start blocking/automatic start of standby generator 
• Load dependent starting/stopping 
• Minimum generators running  
• Automatic connection/disconnection of Cold Ironing facility and 

stopping / starting of generator(s) 
Operating modes may be: 

• Harbour mode 
• Cold Ironing mode 
• Manoeuvring mode 
• Sea mode 
 



CALMAC Ferries Ltd  Page 376 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

868 SHORE SUPPLY 

i) General 

Two (2) supply connection boxes intended for use at dry docking will be fitted 
with an 800A circuit breaker with short circuit, overload and under voltage 
protections, isolation switch, phase changeover switch, rotating field indicator 
and kWh counter. 
Connection capacity: 

800A, 3 x 415V, 50Hz 
The connection boxes to be equipped with: 

• manually controlled main circuit protection/isolation switch 
• phase sequence indicator 
• voltmeter with change-over switch 
• busbars for connection of 4-wire shore supply cables 
• each supply box to be interlocked with the other so that when one box 

is live, the other is isolated 
Cables will be run from the connection boxes to the shore supply circuit 
breakers on the main switchboard. 
Connection will be provided at the bottom of the panel for connection of 
temporary shore connection cables. 
Synchronizing will be arranged to allow short-time parallel operation between 
one shore connection and one diesel generator for supply changeover without 
blackout. 
Earth terminal will be provided for connecting the hull to shore earth. 
Cable hanger brackets are to be fitted to safely support shore-supply cables on 
their temporary cable runs from the Port and Stbd shore-supply ship-side entry 
points to the shore supply connection boxes.  These hangers shall be fitted to 
keep cables safely supported above the deck and clear of doorways. 

ii) ‘COLD IRONING’ Shore Supply 

During normal service where the facilities are available the vessel will be 
connected to a high capacity shore supply and shut down its own power 
generation  
Two (2) supply connection compartments will be arranged at P & S sides of the 
ship on 02deck level. The compartments will have a hydraulically locked and 
opened side shell door, inboard weather tight door. 
The compartments will be provided with a means of quick and robust 
connection/disconnection of the supply cables. Means shall be provided for 
mechanically handling and supporting the cables.  The connection / 
disconnection shall be a fully automatic, one man operation. 
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The shore-to-ship power cold ironing facility shall enable the docked vessel to 
draw all the electricity needed for operating the on-board systems, including 
HVAC from the local shore power network. The use of shore-side power is to 
allow the vessel to shut all engines while docked in port. This is to result in 
reductions in greenhouse gas and noise emissions as well as vibrations, 
improving environmental conditions for people in and around the port. It also 
allows an additional opportunity window for maintenance work on the engines. 
Cable hanger brackets are to be fitted to safely support the cold ironing supply 
cables on their cable runs from the Port and Stbd ship-side entry points to the 
connection boxes.  These hangers shall be fitted to keep cables safely 
supported above the deck and clear of doorways. 
Builder shall also investigate the alternative of supply of suitable Cold Ironing 
cables and safe and tidy storage of these cables on board. 
Connection capacity 
1.2MVA, 3 x 690V, 50Hz 
Cables will be run from the connection boxes to the ‘Cold Ironing’ shore supply 
circuit breakers on the main switchboard. 
Synchronizing will be arranged to allow short-time parallel operation between 
one Cold Ironing shore connection and one diesel generator for supply 
changeover without blackout. 
Earth terminal will be provided for connecting the hull to shore earth. 

869 REEFER CONTAINER SOCKETS 

10 reefer container sockets (multiple socket groups) will be installed on the 
vehicle deck (02 Deck) 
The arrangement will be as follows: 
10 groups with 5 sockets each on 02 Deck 
Each socket will be protected against short circuit and overload by a built-in 
circuit breaker. 
The circuit breaker trips automatically and must be reset into the 1/0 position 
again manually. 
The system will be supplied as a fixed wired version. 
Technical data: 
Sockets: 32A, 415V, AC, 3 P + PE 
Switching and operation mechanism earthing contact in the 3 o’clock position 
Standards: CEE 17/2, DIN EN 60309, IEC 309, VDE 0623 
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87 ELECTRICAL DISTRIBUTION 

870 GENERAL 

Electric distribution system to consist of the following switchboards: 

• Main power switchboard, 690V, 50Hz 
• Main switchboard, 415V, 50Hz 
• Main switchboard for lighting, 230V, 50Hz 
• Emergency switchboards 415V/230V, 50Hz 
• Distribution boards for power 415V, lighting and navigation 230V, 

50Hz 
Refer also to SGp 140. 
Main and auxiliary switchboards are to be divided into at least two sections by 
means of bus-tie or interconnector circuit breakers, in addition to any bolted 
links required by the Class rules.  The switchboards shall be arranged in the 
machinery space with the generators and loads connected being selected such 
that the vessel may make a safe return to port in the event a single machinery 
space is lost through flooding or fire. Two interconnector circuit breakers are to 
be fitted between port and starboard main bus bars such that at least one is 
accessible in the damaged case. 
One emergency switchboard is to be fed from both main switchboards with an 
automatic changeover arrangement on loss of power supply from either main 
switchboard. A manually initiated back-feed mode is to be provided to power 
main switchboard from emergency switchboard as an emergency operation. 
Circuit breaker rating (In) for bus tie between switchboards is to be selected 
considering: 

1)  Worst case scenario – TBC by builder. 
2)  Emergency / repair scenarios - TBC.by Builder 

Circuit breakers are to be rated (Icm & Ics) for making and breaking maximum 
prospective short circuit currents. Ultimate short circuit breaking capacity and 
short time withstand capacity (Icu & Icw) is not to be used as the basis of 
breaker selection. 
Circuit breakers are to be tested to IEC 60947-2 Annex H to prove suitability for 
clearing a second earth fault with a first earth fault present on the opposite side 
of the breaker. 
No pipework carrying water and other liquids shall pass above or iwo 
Switchboards. 
Top entry of cables into switchboards, panels, starters, luminaires and junction 
boxes is to be avoided as far as practicable. 
Consumers on the main distribution sections are to be symmetrically arranged 
(mirror image) e.g. – port & starboard, forward & aft etc.  
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All essential equipment is to have a duplicated power supply fed from each 
main switchboard section (note that air conditioning and refrigeration plant is 
also to be included). 
Supply is to be insulated neutral for all systems except galley, laundry and 
power outlet sockets. Galley, laundry and all power sockets are to be fed via 
isolating transformers with earth leakage circuit breakers. 
General purpose sockets in the accommodation are to be European 2-pin type 
conforming to CEE7/7 standard. 
All galley and engine room power sockets are to be water tight and are to be 
manufactured to BS 4343 or IEC 60309-2. 

871 ELECTRIC CABLES 

All cables are to be low smoke, zero halogen materials and shall be flame 
retardant type to meet IEC 60332. PVC insulation and sheathing shall not be 
used. Electric cables shall not be painted. 
The following standards shall be applied for the construction, testing and 
installation of cables: 

IEC 60092-350 General construction and test requirements 
IEC 60092-351 Insulation material 
IEC 60092-352 Choice and installation of electric cables 
IEC 60092-353 Low voltage power cables 
IEC 60092-359 Sheathing material 
IEC 60092-373 Telecommunication and RF cable 
IEC 60092-375 General instrumentation, control and communication cables 
IEC 60092-376 Cables for control and instrumentation circuits 
Fire resistant cables are to meet IEC 60331-11 (along with Part 

21/22/23/25, as applicable). 
Power circuits are to be run using two, three or four core cabling, as applicable. 
Single core trefoil arrangements will not be acceptable. 
Builder cable installation procedure is to be submitted for approval. 
All cable routes are to be carefully selected in order to minimise the adverse 
effects of heat and high humidity/moisture. Cables exposed to mechanical 
damage are to be suitably protected. 
Cables shall be permanently marked with their unique reference as shown on 
electrical drawings. 
Cables exposed to weather and humid conditions (e.g. ref., galley, emergency 
generator room, companion ways, etc.) are to be armoured and have an overall 
sheath. The overall sheath may be heat shrink tubing for lengths up to 1m. 
Cables are to be run below the upper deck wherever possible. Small branch 
cable runs on open deck are to be protected with galvanised pipe. 
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Cables laid under the lowest floor in the engine room are to be protected 
against mechanical damage with galvanised steel plate. Cable pipes running 
through tanks or cofferdams are to be avoided, but where necessary and 
through spaces likely to be filled with sea water are to be of SUS 316L or 
equivalent. 
Cable trays within enclosed spaces are to be constructed from galvanised steel 
or shall be painted prior to cable installation.  Cable trays running in exposed 
areas are to be constructed from 304 stainless steel or GRE. 
Cable is to be fixed with electric galvanized steel cable strap with non-PVC 
coating (e.g. PTFE) cable strap every metre or less. Cable straps for the 
exposed weather deck and wet space are to be fixed with stainless steel cable 
strap with non-PVC coating. Cables in ref. provision chamber are to be run 
along plastic plate and fixed with cable strap. 
The following penetrations are to utilise multi-cable transit (MCT) system: 

• Penetrations between E/R and deck house 

• Penetrations between E/R and vehicle hold 

• Penetrations between deck house and exposed deck (to open deck 
and to the top of wheelhouse etc.) 

• Whole exposed on deck (except for inner room) 

• Penetrations through watertight bulkheads 
Metal components for MCT's are to be constructed in stainless steel. The MCT 
manufacturer is to be approved by the Buyer. Steel coaming with KVM or 
similar compound is to be used for penetrations not mentioned above. MCTs 
shall be approved for the maximum pressure differential that could be 
experienced in a flooding damage situation. 
Cables are not to be spliced to facilitate modular construction techniques or to 
repair damage caused during installation. 
All cable entries to equipment are to be bottom or side entry. 
Minimum cable size is to be 1.25mm². 
Multi-core cable (greater than 4 cores) is only to be used for communication 
and control circuits. 
10% spare cores are to be provided. 
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872 MAIN AND EMERGENCY SWITCHBOARDS & DISTRIBUTION BOARDS 

The main switchboards will be located in the switchboard room. 
Switchboards are to be constructed to IEC 60092-302 and the relevant parts of 
IEC 60439 & IEC 60947. Functional units are to be segregated from one 
another and from the associated external terminals (IEC 60439-1, Form 3b). 
A fault in one section is not to spread to another section or cause adverse 
effects preventing continued operation.  
A bus bar short circuit is not to cause damage to any functional unit. Gases 
generated as a result of an internal short circuit fault is not to exit to the front of 
the switchboard. Evidence that Type Testing has been successfully carried out 
by creating an arc fault on a Type Test Assembly at a nationally recognised 
testing authority is to be submitted. 
Internal wiring is to be low smoke zero halogen, flame retardant type and not 
less than 1.25mm² cross sectional area. 
Where control, tripping or spring charging supplies are supplied by battery 
charger or UPS, the supplies to these devices is to be fed from both main and 
emergency switchboards with automatic changeover. 
All control, tripping or spring charging supplies is to be monitored and a 
common supply failure alarm is to be provided from each switchboard to the 
alarm and monitoring system. 
Load shedding facilities are to be provided to trip non-essential consumers, in 
event of overload, by means of overcurrent relays on each generator or shore 
connection circuit breaker. 
Distribution boards are to be constructed to IEC 60439-3. The construction 
system on the incoming side is to utilise bus bars and be shrouded by a 
substantial metal cover. 
Adequate space shall be provided around external terminals to ensure that 
cable bending radii are not exceeded and to allow easy access to connect and 
disconnect cables. 10% spare MCCB’s (minimum one of each type) is to be 
fitted to each distribution board. 
A single distribution panel is to be provided solely for the workshop equipment. 
A master emergency stop is to be provided to isolate all workshop equipment 
by removing power to this distribution panel. 
The voltage of emergency stop circuits (individual machine emergency stops 
and the workshop shutdown described above) is not to exceed 110V. 
Insulation resistance meters are to be fitted and are to be of a type giving a true 
reading when subjected to the earth leakage. 
Space heaters are to be provided in switchboards and group starter boards. 
Spare cubicles are to be provided in each group starter panel (approx 10% with 
minimum of 1) to allow for the future fitting of starters for retrofitted equipment. 
External protection relays (if fitted) are to be provided with circuit supervision 
(continuity monitoring) with failure alarm provided. 
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All hinged panel doors are to be provided with mechanical hold back devices in 
the open position. 
In addition to all necessary service loads, the following loads shall be 
connected directly to the Emergency Switchboard (ESB): 

• Self Contained Breathing Apparatus (SCBA) compressor {SGp 505 (ii) 
refers to the SCBA compressor}   

• One out of the three of the hydrophore pumps {SGp 581(i) refers to 
the hydrophore pumps} 

• One of the two Fuel Oil Transfer pumps {SGp 701(iv) refers to the FO 
Transfer pumps} 

• Noted one air-driven diaphragm pump will also be provided, however, 
one electric driven pump powered from the ESB would be prudent for 
topping up the Fuel Tank for the Emergency Diesel Generator (EDG). 

• Consideration should be given to also connecting one air compressor 
directly to the ESB as design is developed. 

• Emergency Fire Pump is also be connected directly to the ESB:  {SGp 
813 refers} 

873 GROUP STARTERS 

In general, all starters should be incorporated in group starter panels located in 
the switchboard rooms. 
Local starters may only be used when approved by the Buyer. 
Starter panels are to be constructed to IEC 60092-302 and the relevant parts of 
IEC 60439 & IEC 60947.  
Functional units are to be segregated from one another and from the 
associated external terminals (IEC 60439-1, Form 3b) and are to be designed 
such that a fault in one starter will not put any other starters out of service. 
Essential loads (as defined in LRS Rules for Ships) are to be duplicated and 
supplied from group starter panels in the switchboard room. 
The arrangement and number of starters is to be such that the vessel is 
capable of safe operation when any one main switchboard is out of service. 
For motors up to 100kW rating, the starters are to be of withdraw able type. 
Starter panel doors are to be provided with interlocks that prevent the door 
being opened while power is connected. An override is to be provided for fault 
finding purposes. 
Starters are to be provided with a lockable means of isolation (capable of being 
locked out of service or provided with a lockable 'Off' position on the control 
selector). 
Local stop/start buttons are to be provided near the motors. Emergency stops 
are to be provided on all pumps having a shore discharge connection located 
close to the connection point. 
Control circuits are to be supplied by an isolating transformer at a maximum 
voltage of 230V. 
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A test facility is to be provided so that the control circuits may be energised 
when the starter is withdrawn to the test position. 
All hinged panel doors are to be provided with mechanical hold back devices in 
the open position. 

874 LOCAL START AND CONTROL PANELS 

Essential machinery, where one of two sets is normally used, is to have the 
standby unit start at loss of voltage or too low pressure.  The pre-selected pump 
is to be re-started after a blackout. 
All motors necessary for the power generating plant, engine room ventilation 
included, as well as motors for the main propulsion equipment, are to be re-
started in sequence after blackout 

875 LOCAL DISTRIBUTION PANELS 

415V consumers are to be fed from distribution boards and protected by circuit 
breakers. 
230V consumers are to be fed from distribution boards and protected by circuit 
breakers.  
Any circuit supplying more than one consumer is to have a breaker rated at 
16A.  
Other consumers are to have breakers according to their actual rating, but no 
single consumer connected to 230V is to have more than 32A rating. 
All outgoing circuits in each distribution board are to have circuit breakers for 
each phase or pole. 
Distribution boards within the accommodation areas are to be fitted in lockers 
as far as practicable. 
Engine room and other distribution boards are to be housed in metal boxes. 
All distribution board doors are to have safety locks with the same key to open 
each door. 
At least two spare circuits are to be provided in each distribution board. 
All distribution boards are to have “Supply available” indication fitted to their 
front doors. Where more than one voltage is available within any equipment, 
then each supply shall be separately indicated. 
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88 ELECTRICAL COMMON SYSTEMS 

880 GENERAL 

Electrical equipment, testing and installation are to comply with all relevant 
parts of IEC standards 60034, 60092 & 60533 and with BS 8450. The following 
documents are to be submitted for Buyer approval before detailed design work 
is commenced: 

Single Line Diagram 
Preliminary Electric Load Analysis 
Preliminary Fault Current Calculation (to IEC 61363) 
Preliminary Harmonic Study 

Equipment with the following IP ratings is to be provided as a minimum in each 
case: 

IP 56 for equipment exposed to the weather and internal wet working areas 
such as the galley & laundries 

IP 44 for equipment in machinery spaces and working areas, etc. 
IP 23 for control rooms and switchboard rooms 
IP 21 for dry spaces in accommodation. 
IP ratings for other wet spaces in the accommodation shall comply with IEC 

60364-7-701. 
For spaces in which a fixed water based fire fighting system is fitted, a suitable 
IP rating is to be chosen and submitted for Buyer approval. 
Electrical equipment is to be capable of operating continuously at rated power 
(including any specified overload) in the following conditions: Sea water 
temperature 32°C / FW cooling temperature 36°C / Air temperature 45°C.  
Electrical and electronic equipment fitted in unventilated enclosures in the 
machinery spaces is to be rated for continuous operation at 55°C ambient air 
temperature.  
Equipment in exposed areas is to be rated for operation at -20°C. Self-
contained battery lights located in machinery spaces shall be rated for 60°C. 
Under all possible operating configurations, including operating with a single 
fault, the Total Harmonic Distortion is to be less than 5% and the maximum 
single order harmonic is to be less than 3%. 
Electrical system is to utilise the standard nominal voltages given in IEC 60092-
201 and frequency of 50Hz.  
230 V is required for lighting, domestic & machinery space receptacles.  
A 24 V AC system shall be provided in the engine room for inspection lamps. 
Coloured phase markings (such as busbars, terminals, cable insulation) is to be 
in accordance with BS7671: R (brown), S (black), T (grey). 
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All electrical isolating equipment is to be provided with a positive means of 
locking in the ''off'' position using a key. This is to include, but not limited to, 
starters, switchboards, distribution panels, group starter panels and local 
starters. 
All electrical equipment with voltages exceeding 55V to earth is to be provided 
with shrouding to prevent accidental contact. 
For all wound electrical equipment, insulation is to be Class “F” with design for 
Class “B” temperature rise based on an ambient air temperature of 45°C. 
Facilities are to be provided to allow the safe removal of all electrical 
equipment. For equipment weighing over 40 Kg, this will include lifting facilities 
and unobstructed removal routes. Drawings showing removal routes are to be 
provided. 
Fittings (e.g. integral mounting brackets, fixings and glands) for all equipment in 
exposed areas are to be manufactured using galvanically compatible corrosion 
resistant materials. 
Luminaires are to be manufactured from stainless steel, brass or other 
corrosion resistant material approved by the Buyer. Cast aluminium or coated 
mild steel and polycarbonate are not acceptable. 
Public address system speakers are to be fabricated from polycarbonate or 
other suitable non-metallic material approved by the Buyer. 
Junction boxes are to be fabricated from stainless steel, GRP or other corrosion 
resistant material approved by the Buyer. 
Indicators are to be LED type and comply with IEC 60073. 
All cable entries to equipment and machinery is to be side or bottom entry. 
Current and voltage measuring circuits and overload protection is to be fitted to 
all three phases. 

881 MOTORS, STARTERS AND OVERLOAD RELAYS 

i) Motors 

Motors are to be built in accordance with IEC 60092-301. They are to be 
continuously rated, totally enclosed, fan cooled (TEFC) induction type and of a 
standard frame size defined by IEC 60072. 
Motors larger than 1000kW shall be of totally enclosed water cooled (TEWC) 
induction type. A cooling water leakage detector shall be provided. 
The Motor Winding Insulation class shall be Class “F” with Class “B” 
temperature rise. 
Speed is not to be greater than 1800 rpm unless specifically approved by 
Buyer. 
Aluminium frames are not to be used for external applications but may be used 
for internal applications below 5kW subject to the Buyer's approval. 
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Motor efficiencies are to be measured in accordance with IEC 60034-30 and 
are to meet a minimum classification of IE2. Where available, motors are to 
meet a classification of IE3. 
Space heaters are to be provided for all motors above 15 kW. 

ii) Starters 

Refer to SGp 873 and 874 of this Specification. 

iii) Overload relays 

Overload relays are to be of three phase type providing both overcurrent and 
single-phasing protection for all motors. 

882 TRANSFORMERS 

Transformers are to be built in accordance with IEC 60092-303 and IEC 60076. 
They are to be dry type, double wound and constructed by vacuum 
impregnation or vacuum casting to ensure a discharge free construction. 
Primary tappings shall be provided at +/- 5% of rated voltage. 
All transformers are to have a 10% power margin at design stage. Main 
transformers are to be rated to take 100% of the ship's service load 
continuously. The ratings are to be submitted for the Buyer’s approval based on 
the preliminary electric load analysis. 
The following transformers are to be provided: 

Two (2) 690V/415V transformers  
Two (2) 415V/230V transformers 
One (1) 415V/230V emergency service transformer 
Two (2) 415V/230V galley transformer 
One (1) 230V isolation transformer with earthed neutral to supply galley, 

laundry and power sockets. 
Transformers for reefer sockets, LNG DB, other transformer arrangements will 
be considered as long as they provide a similar security of power availability 
and functionality. 
Accommodation transformers are to consist of four single phase windings, one 
winding being provided as spare. 
The accommodation, LNG DB & reefer transformers are to be cabled such that 
they can be fed from either main switchboard. 
Transformers with a primary voltage >600V or a rating of >250kVA are to be 
fitted with one operational and one spare temperature sensor per phase 
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883 BATTERY CHARGER AND UPS  

As a minimum the following UPS Systems shall be provided: 
• Transitional Lighting 
• Machinery Automation 230V ac and 24V dc 
• Machinery Spaces 24V dc systems 1 & 2 
• Navigation 230V ac 
• Navigation 24V dc 
• IT equipment and point of sale retail equipment 
• Buyers SMS network 230V ac 

Battery back-up systems are to be provided in full compliance with SOLAS 
requirements. Particular care should be taken to ensure that any single fault 
condition will not result in loss of supply. UPS and battery systems are to have 
dual supplies from main and emergency switchboards with automatic 
changeover. 
Batteries are to be restricted breathing, 'maintenance free' type (absorbed or 
gel electrolyte) and to include:- 
One general use battery switchboard is to be installed in the electric equipment 
room for charging and discharging of battery and distributing DC 24V source to 
battery lighting, communication systems (including auto telephone, common 
battery telephone, public address system), electric clock, navigation and alarm 
systems (including hospital and refrigeration chamber alarms). 
It is to be of dead front type and arranged such that the two sets of batteries 
may be float charged or quick charged. The charging voltage is to be 
automatically controlled. Provision is to be made to allow removal of batteries 
without causing loss of supply to consumers. Battery rating is to be chosen for 
10 hour discharge time. 
UPS is to comply with all relevant parts of IEC 62040. A bypass switch is to be 
provided with a seamless transition between incoming and UPS supply and vice 
versa. In bypass mode it is to be possible to isolate the inverter unit for 
maintenance. Individual battery undervoltage, overvoltage and rectifier/inverter 
failure alarms are to be provided. 
Each UPS system is to be capable of supplying power to all connected 
consumers for a minimum of 60 minutes. 
All UPS systems are to have a manual switch to allow batteries to be tested on 
load. 
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889 LIGHTS, BULBS, HALOGEN, FLUORESCENT TUBES, LEDS 

The ship will be provided with 230V, 50Hz general lighting. Emergency lighting 
will be installed according to rules. 
Light fittings in public spaces will be installed in accordance to architectural 
design. This shall comprise, according to design, recessed low energy 
fluorescent downlights with gold lining and glass spill ring, recessed GU10 
pattern LED downlights, flexible LED lighting tubes to deckhead features, wall 
lights, table lamps and feature lighting columns where indicated.  In addition, 
LED recessed lamps are to be incorporated within strings at each tread of 
principle public stairs.  All lighting to public areas is to be on individually zoned 
dimming circuits. 
The vessel is to be illuminated by energy efficient fluorescent lamps (e.g. T5 
tubes or CFL) or LED lighting for internal areas, metal halide for engine room 
floodlighting and high pressure sodium lamps for deck floodlighting. 
Electronic ballasts are to be used throughout and starters are to be mounted 
remotely to luminaires either in the accommodation or engine room space to 
ensure that in the event of water ingress to the light the risk of earth fault and 
equipment damage is reduced. 
Lighting fixtures located in the thruster rooms, machinery spaces and cargo 
holds are to be fitted with anti-vibration mountings. 
Lighting circuits shall be arranged such that unnecessary illumination can be 
conveniently switched off by operating a minimum number of switches, to both 
save energy and minimize light pollution when the vessel is out of service 
overnight at a terminal. 
IEC standard fluorescent light fittings are to be used. 
Wheelhouse lighting is to comply with the recommendations of Table 1, ISO 
8468 Ship's bridge layout and associated equipment. All internal doors to the 
wheelhouse are to be fitted with micro switches to isolate lighting in the space 
adjacent to the wheelhouse when the doors are opened. This includes doors to 
toilets, electric equipment room, accommodation, etc. The wheelhouse is to be 
fitted with night adaptation lighting (red lights continuously variable from 0 to 20 
lux) in addition to the normal lighting. 
All navigation and anchor lights are to be duplicated LED lamps. 
All deck lighting is to be switched from the wheelhouse using a mimic style 
panel. Isolux diagrams are to be supplied to show that the lighting coverage 
provides adequate illumination levels. 
All compartments having more than one light fitting are to have lighting supplied 
from both the main and emergency circuits. Approximately one third of all lights 
are to be fed from the emergency switchboard. 
Lighting installed on the cargo decks, engine room, LNG bunker stations and 
LNG Tank Compartment is to be Ex 'd' type. 
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An independent 24V AC distribution system is to be provided in engine room to 
supply lead lights. Sockets are to be located close to main engines, generators 
motors, domestic water tanks. Lead lights will be supplied by the Buyer. 
Approval drawings are to be submitted demonstrating that the ISPS lighting 
provides adequate sea surface illumination. 
Two remotely controlled 2kW (XENON type) search lights are to be provided on 
the wheel house top capable of giving 360 degree coverage. Remote control 
units are to be fitted in the wheelhouse. 
Over side lighting is to be provided in way of pilot ladders and lifesaving 
appliances and of sufficient power to fully illuminate the bottom of the ladder 
and the area around it out to 10 metres.  
Average and minimum illumination levels will be defined by the Buyer. The 
lighting system is to be designed to meet these levels and actual figures are to 
be measured to demonstrate that the levels have been met. 
All stair wells in the accommodation are to be illuminated by low level self-
contained battery lighting. These are to be fed using a separate supply from the 
emergency switchboard to allow for routine testing without extinguishing other 
accommodation lighting. 
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89 ELECTRICAL OUTFIT 

890 GENERAL 

General purpose sockets in the accommodation are to be UK standard  type 
conforming to BS  standard. 3 pin 13A  
Inside the accommodation, sockets shall be flush mounted, satin chrome finish.  
Receptacles fitted in the galley, pantries, laundry; machinery spaces, work 
spaces and any compartment where water could collect are to be waterproof 
and fitted with RCD protection. 

891 POWER DISTRIBUTION SYSTEM FOR MACHINERY 

In each machinery space at least one watertight double 110V receptacle is to 
be installed at each deck level spaced at 10 metre intervals along length of 
each machinery space. 
Sufficient number of 110V receptacles for portable tools, etc. are to be fitted in 
workshops, with at least two in each room. 
415VAC Power sockets (3pole+earth) are to be fitted in the workshops and on 
the Main Deck to support the welding machine specified in group 441 of this 
Specification. 
The following watertight power sockets are to be fitted: 

6 - Engine room workshop; 
2 - Deck stores (per store room); 
3 off under escape and access hatches. 

893 POWER DISTRIBUTION SYSTEM FOR ACCOMMODATION 

Sockets in passenger lounges shall be mounted high up to prevent damage. 
Sockets shall be provided for passengers to charge mobile phones, laptop 
computers etc. 
One socket per 10 seats shall be provided. 
Additional sockets to be provided for vacuum cleaners, TVs, monitors, servery 
equipment, gaming machines etc.  
In interior passageways and staircases one single receptacle is to be provided 
at agreed positions. 
Additional sockets are to be provided for mess rooms and lounges /equipment 
as required. 
One twin socket outlet with cover is to be fitted inside each corridor entrance on 
each deck level. 
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A minimum of 15 receptacles are to be installed in the wheelhouse.  In addition, 
two (2) twin receptacles are to be installed inside each bridge console. 
A sufficient number of UPS clean power 230vAC twin receptacles are to be 
fitted for PCs, servers, hubs, and other data equipment in the following 
locations: 
Bridge (fore console and wing consoles) 
Switchboard / Engine Control rooms. 
UPS receptacle covers are to be red and the text “UPS” is to be engraved in the 
cover plate to distinguish these receptacles from normal type receptacles. 

895 LIGHTING SYSTEMS FOR WEATHER DECKS 

All switches and power outlets in any part of the vessel shall be located to 
prevent ingress of water.   
All switches exposed to the weather or where sweating can occur such as store 
rooms, steering gear rooms etc. shall be Wilco high impact plastic weather / 
waterproof type with screw on covers over the outlet. 

896 LIGHTING SYSTEMS FOR HOLDS AND HAZARDOUS AREAS 

Explosion-proof lighting fixtures are to be provided in gas hazardous spaces 
including the paint, acetylene & oxygen stores and compartments associated 
with LNG and fuel gas, bunkering, storage and transfer. 
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897 HEATING EQUIPMENT 

i) Electric Heaters 

Electric ribbed tubular heaters are in general to be provided in the bow thruster 
room, steering gear compartments, switchboard room, emergency generator 
room, deck stores, workshop.  

ii) Standstill Heaters 

The equipment listed below is to be fitted with standstill heaters: 

• All alternators. 
• All electric motors above 15 kW 
• All mooring machinery motors. 

Standstill heaters are to be of a non-luminous type, connected to a separate 
supply from the equipment they serve.  Heaters are to be supplied through 
ancillary contacts on the main contactors to ensure that the heaters are 
switched on automatically when the equipment is stopped.  The heaters are 
also to be operational when the starter main isolator is in the "off" position. 
Each starter serving equipment with a standstill heater is to be fitted with a 
heater isolating switch and "heater on" indicating lamp.  Additionally the "Heater 
On" indication for major items is to be clearly shown on the electrical mimic 
diagram. 
Starters and motors fitted with standstill heaters are to be fitted with 
mechanically affixed white through red notice plates with the following legend. 
"WARNING" - Heater terminals live when machine is stopped and starter 
isolation is "off". 
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APPENDIX 1  VEHICLE LOADS 
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APPENDIX 2  SPARE PARTS LIST 

 



CALMAC Ferries Ltd  Page 397 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

SPARE GEAR BASIC PROVISIONS 

All spares shall be properly stored and protected during construction so as not 
to allow any deterioration during time of storage. Depot spares shall be 
delivered to the buyer’s warehouse within 30 days of delivery of the Vessel. 
Onboard spares shall be stored appropriately on the Vessel to avoid 
deterioration and secured properly considering Vessel motion. All temperature 
and humidity sensitive equipment shall be stored in a climate controlled storage 
space. Items fabricated from stainless steel shall be suitably protected against 
ferrous grinding inclusions or other surface contaminants. 
The manufacturer’s recommended spares for the first two (2) years of operation 
shall be provided for all supplied plant and equipment.  
All spare parts supplied by Builder shall be included in a Master Inventory of 
Onboard Spare Parts. It shall be a printed copy and in electronic version 
(unlocked to be able to be modified). The list of spares shall include special 
purpose tools and tools normally associated with particular vendors’ equipment. 
Similarly, the Shipbuilder shall provide overhauling equipment as per maker’s 
requirement necessary to facilitate any of the above maintenance or breakdown 
situations. 
All spares shall be arranged onboard in a standard format from vessel to vessel 
across the project. The spare parts store arrangement shall be detailed with 
appropriate labelling on drawers, shelves, and cabinets for spare 
part/equipment identification. An arrangement of spare parts distributed on 
different engine and deck compartments and levels shall also be provided. 
Builder shall provide a robust method for tracking spare parts used and 
replaced by Builder personnel. 
Where suggested minimum spares listed below are duplicated with 
manufacturer’s recommendations, these shall be listed for Buyer to approve the 
extra spares. 
If any component fails before/after the delivery of the Vessel, within the 
warranty period, if verified as design defect for the same component used for 
sister vessels, this component shall be replaced with modified design and 
supplied to all sister Vessels of the series. 
Mechanical spares shall be arranged separately from electrical spares within 
the engine spares room. 
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HULL SPARES 

i) Windlass (for 2 units) 

* note : as applicable to selected machine 
• 2 Brake linings for cable lifter with fasteners  

• 1 Complete set Bearing Metal of one machine 

• 1 Complete set of “O” rings and seals 

• 1 Complete set of Spare hydraulic hose of each size and type 

• 1 Oil filter for each windlass unit 

• 1 Cooling fan complete unit 

• 1 Hydraulic oil cooler 

ii) Mooring Winches 

* note : as applicable to selected machine 
• 1 Set brake lining of each size with fasteners 

• 1 Complete set Bearings for two drum winch  

• 1 Complete set of “O” rings and seals for two drum winch 

• 3 Sets of motor bearings for winch electric motors 

• 3 Sets of shaft seals for winch electric motors 

• 1 Set of heating strips of electric motors 

• 1 Complete set of Spare hydraulic hose of each size and type 

• 1 Oil filter for each winch unit 

• 1 Cooling fan complete unit 

• 1 Hydraulic cooler 

iii) Lifeboat Davits and Winches 

• 1 Set Bearing for Winch for Each Type 

• 1 Set Bearing for Electric Motor for Each Type  

• 1 Spare motor 

• 1 Set of Fall Wires 

• 1 Spare Set Control Limit switch 

• 1 Complete set of spare hydraulic hose of each size and type 

• 1 Oil filter for each winch unit 

• 1 set centrifugal brake pads and springs 
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iv) Anchor Cable 

• 1 Anchor Shackle 

• 1 Swivel piece 

• 2 Kenter Shackles 

• 1 Taper Pin for Anchor Shackle 

• 3 Taper Pins for Kenter Shackles 

• 1 Fore Runner, Complete 

v) Bottom Plugs 

• 2 Sets of Each Type 

vi) MGPS System 

• Spare anodes of each type sufficient for three(3) years of operation 
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CARGO SYSTEM SPARES 

i) RoRo Equipment 

The following spares are to be included in the Ro-Ro package: 
Stern ramp 

One cylinder of each type fitted 
One seal kit for each type of cylinder and valve fitted 
One set of flexible hoses (all 3 ramps) 
One set fuses 
One set bulbs 
Three contactor relays 
Two solenoid coils 
One set hinge bushes 
One set flexible hoses 

Bow doors 
One cylinder of each type fitted 
One seal kit for each type of cylinder and valve fitted 
One set fuses 
One set bulbs 
Three contactor relays  
Two solenoid coils 
One set hinge bearings 
One set flexible hoses 

Bow Ramp 
One cylinder of each type fitted 
One seal kit for each type of cylinder and valve fitted 
One set fuses 
One set bulbs 
Three contactor relays  
Two solenoid coils 
One set hinge bearings 
One set flexible hoses 

Hoistable car decks 
One cylinder of each type fitted 
One seal kit for each type of cylinder and valve fitted 
One set fuses 
One set bulbs 
Two contactor relays  
Two solenoid coils 
One set flexible hoses 

Hydraulic pump stations 
Six filter elements 
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Four contactor relays 
Four valve cartridges 
Two pump seal kits 
Two relief valves 
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LNG SYSTEM 

i) LNG Safety Valves 

• 2 Overhauling kit for each size fitted 

• 1 Pilot Valve Units for each relief valve type 

• 1 Complete IBS Relief Valve 

• 1 Complete IS Relief Valve 

• 1 Complete Cargo Tank Relief Valve 

ii) Ballast Butterfly Valves 

• 2 Valve disc for each size of valve 

• 3 Seats, gaskets and gland packing for each size of valve 

• 10% or minimum one (1) Actuators 

• 10% or minimum one (1) control block 

• 10% or minimum one (1) sets of actuator seals 

• 1 Complete valve of each type/size (bolted, lug type only) 

iii) LNG pipeline nuts & studs & washers & bolts 

• 12 Pieces of each size/type (studs and bolts) 

• 24 Pieces of each size/type (nuts and washers) 

• 1 LNG bunkering connection in-line filter element 

iv) LNG System Valves (for each size and type of valve) 

• 10% Complete Seal Kit including installation seals is used 

• 2 Valve discs and seats 

• 10% or minimum one (1) Hydraulic Actuator 

• 10% or minimum one (1) Hydraulic control block 

• 10% or minimum one (1) sets actuator seals 

• 1 set special tools for seal changing 

v) Heaters/Vaporizers 

1 gasket set 
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ACCOMMODATION 

i) Air Conditioning Plant 

• 1 Set of bearings for compressor 

• 1 Set of shaft seals 

• 1 Complete overhaul kit for one cylinder 

• 1 Complete set of suction and discharge strainers 

• 1 Complete coupling 

• 1 Lube oil filter 

• 1 Cover gasket for filter 

• 2 refrigerant filter drier units 

• 1 expansion valve assembly 

ii) Air Handling Unit (AHU) 

• 1 Set of bearings for fan 

• 1 full set of air filter elements with supporting frames 

iii) Package Air Conditioning Units 

• 1 Set of bearings for fan 

• 1 Spare thermal expansion valve (TXV) of each type and size 

• 2 refrigerant filter drier units 

iv) Provision Plant 

• 1 Set of bearings for compressor 
• 1 Set of shaft seals 
• 1 Complete overhaul kit for one cylinder 
• 1 Complete set of suction and discharge strainers 
• 1 Complete coupling 
• 1 set suction and discharge valves 
• 2 refrigerant filter drier units 

v) Sanitary Equipment 

• 2 pc per type of complete discharge valve 
• 1 pc complete ejector check valve 
• 1 pc complete ejector 
• 1 pc complete ejector pump 



CALMAC Ferries Ltd  Page 404 of 424 
Super Eco 1000 Ro Pax Ferry 

Specification of Operational and Technical Requirements Rev A 

8th August 2014   

MACHINERY SPARES 

i) Reduction Gear for Main Propulsion 

• 1 Lube oil cartridge filter 

• 1 Complete set of replacement filters inserts of offline filtering system   

ii) Shafting and Propeller 

• 1 wear down gauge for stern bush 

• 2 Set of seals for inner and outer stern tube seals 

• 1 Set of intermediate shaft bearings 

• 10% of installed quantity of sight glasses and RTD’s for main 
propulsion and stern tube lube oil system 

• Pneumatic powered hydraulic pump for propeller & shaft coupling bolt 

iii) Dual Fuel Main & Generator Engines (spares to be supplied per engine 
fitted, depending on final engine configuration selected) 

Main Bearings 
One (1) full set, including thrust bearings 

Conn rod Bearings 
One (1) full engine set 

Bottom End Bearing Caps 
  Two (2) per engine size 
Cylinder Liners c/w “O” rings & gaskets 
  Four (4) each engine size 
Cylinder Cover 

One (1) full engine size c/w all valves, joints, “O” rings ready for 
installation on engines 

Cylinder Head valves and seats c/w associated parts, Fuel, Exhaust, Inlet, Air 
start, studs, Springs, Collets, Washers & joints 

One (1) Full engine set for each size engine 
Pistons & Conn Rods complete with Ring pack 

One (1) Full set per engine size 
Cams - Air, Exhaust & Fuel 

One (1) unit per engine size 
Fuel Injection Pumps Complete 
  One (1) Full set per engine size 
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Injector Valves 
  150% Full set per engine size 
Gas Admission Valves 
  150% Full set per engine size 
Turbochargers 
  One (1) complete unit  
  One (1) complete rotor 

Four (4) complete sets of overhaul spares per engine size 
Speed Governor  
  One (1) per engine size 
Engine Driven Pumps 
  Two (2) complete set each pump per engine size 
Air Coolers 
  Two (2) complete coolers & joint /fittings per engine size 
Engine Mounted Coolers 
  One (1) each type per engine size 
Crank Shafts & Camshafts Drive Gears 
  One (1) complete set per engine size 
TV Damper 
  One (1) complete unit 
  One (1) set of internal parts per engine size 
Fuel Filters 
  One (1) complete unit per engine size 
Engine Control Units 
  One (1) complete set per engine size 
CCM 
  One (1) per engine 
MCM 
  One (1) per engine 
Start Valve & Distributor 
  One (1) complete 

Four (1) set overhaul kits-per engine  
Exhaust System (Pipes & Expansion Bellows) 
  One (1) complete set per engine size 
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Flexible Pipe Connections 
  One (1) complete set per engine size 
Oil Mist Detector 
  One (1) complete set per engine size 
10% of engine sensors fitted minimum One (1) each 
 
One set of standard and special tools for servicing and inspection of each type 
of diesel generator engines and their associated turbochargers shall be 
supplied, including all necessary tools and supports for carrying out regular 
maintenance work on board Vessel (e.g. valve cone grinder for the inlet and 
exhaust valves, valve seat re-facing device for the inlet and exhaust valve 
seats, pneumatic honing device for the cylinder liners, assembly and reversing 
device for cylinder heads, transport device for cylinder liners, measuring 
equipment, etc). A comprehensive list of standard, special, and additional tools 
shall be provided for Buyers approval. 

iv) Emergency Diesel Generator 

• 2 Sets of bearing complete for one turbo charger 

• 1 Starter motor (if fitted) 

• Rotating elements of all attached pumps 

• 2 Cylinder heads complete 

• 1 Set of Fuel Injectors 

• 1 / 2 set of fuel pumps for the engine 

• 1 Connecting Rod 

• 2 Pistons 

• 1 / 2 Set of pistons rings for the engine 

• 2 Cylinder Liners 

• 1 Complete set of springs for governor 

• 1 Set of filter elements (LO and FO) 

v) Rotating Machinery 

• 1 Spare rotating element complete for each type of pump 

• 1 Set of mechanical seals for each size/type of pump 

• 1 Set of complete coupling assembly for each size/type of coupling 

• 1 set of motor and pump bearings for each size and type of pump 
installed 
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vi) Reciprocating Compressors 

• 1 Set of piston rings, of each size fitted, for one piston 

• ½ Set of suction and delivery valves, complete, of each size fitted 

• 1 Complete overhaul kit for each compressor 

vii) Heat Exchangers 

• 5% of total number of tubes for each size of exchanger fitted (tubular) 

• 2% of plugs for each size tube 

• 2 Spare plates of each size fitted (plate type) 

• 2 Sets of gaskets/seals for each shell and tube heat exchanger 

• 2 each gaskets for each plate cooler type and size fitted 

viii) Steering Gear Pumps 

• 1 Complete set of seals for pumps 

• 1 Seal for each type/size of connection in hydraulic piping system 

• 1 Filter and 1 suction strainer of each type 

• 1 Complete coupling 

• 1 complete pump & motor 

• 1 Set of fan bearings for each type 

ix) Auxiliary Boilers  

• All tools necessary for tube side cleaning 

• Two (2) pcs fuel nozzle complete assembly 

• Two (2) pcs fuel nozzle replaceable tip 

• One (1) set of overhaul kit for each relief valve size and type 

x) Engines Compartment Overhead Cranes 

• 1 Spare electrical control cable of each type and size 
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VENTILATION FANS 

• 1 spare ER supply fan motor & impeller assembly 

• 3 sets of filter elements for each ER supply fan room 
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ELECTRICAL SPARES 

i) Electric Propulsion control system 

• Spares and tools as per Maker standard and rule requirement 

• 1 pc complete telegraph assembly 

ii) PTI/PTO Propulsion Motor/Shaft Generator 

• Spares and tools as per Maker standard and rule requirement 

iii) Transformers 

• Spares and tools as per Maker standard and rule requirement 

iv) Switchboards 

• Circuit Breakers    1 of each type 

• Operating Coil and Shunt Coil  1 for each 6 or less 

• Main Contact and Arcing Contact    

• 1 for each 1, up to a max of quantity corresponding to 10 sets of each 
type  

• Contactor     1 of each type 

• Auxiliary Contract    1 set for 10 sets or less 

• Attachment of Auxiliary Contract 1 set for 10 sets or less 

• Spring     1 for each 1 

• Auxiliary Relay    1 for each 10 or less 

• Timer Relay    1 for each 10 or less, up to max. 
of 4 

• Transformer for Control Circuits 1 for each type 

• Protection Relay    1 for each 10 or less 

• Electronic Module/PCB   1 for each type 

• Check Synchronizer   1 for each 10 or less 

• Voltage transformer   1 for each type 

• Current transformer   1 for each type 

• One exchange trolley  

• One HV instrument meter as spare  

• The spare equipment shall be fixed in the switchboard rooms in 
purposely made racks. 
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• The equipment supplier shall provide a maintenance Laptop pc, 
associated software with licences and provide a facility for obtaining 
technical assistance to the vessel by remote diagnostics via the 
vessels satellite communications system. 

v) Generators 

• 1 Bearing Lining/Bearing Seal for each generator size  

• 1 pc complete lubricating oil pump for each generator size 

• 1 pc complete jack-up pump for each generator size 

• Rotating Rectifier   1 Complete set of rectifiers 

• Automatic Voltage Regulator 1 Complete set for each type 

vi) Motors 

Motors for E/R pumps, compressors, and fans   

• Complete set 1 Motor of each size and or type up to 200 kW 

• Bearing  1 Set for each 4 set or less of same size/type with a 
min. of 1 set 

• Drive belts  1 Set for each 4 set or less of same size/type with a 
min. of 1 set 

Motor for Air compressors, air-con plant 
• Complete set 1 Motor of each size 

Motor Control and Distribution 

• Main Contactor Complete 1 For each 6 or less 

• Over current Relay  1 For each type 

• Timer Relay   1 For each 6 

• PCB/Electronic Module  1 For each 10 or less 

• Control Transformer (Starter Panel) 1 For each type/size circuit 

• Current Limiting Fuse  1 Circuit unit for each  
       3 Circuit units or less 

• Moulded Case Circuit Breaker (MCCB) 1 For each 10 or less 

• Coil for MCCB   1 For each 10 or less 
(Shunt Trip or Under Voltage) 

• 1 Spare set of fuses for each 4 set or less of same size/type with a 
min. of 1 set 

• Control Panel Selector Switch  1 of each type 
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LIGHTING 

• Lamps and Bulbs  10% of each type and size 

• Navigation Light bulb 2 For each 1 

• Light Fittings  
For 20 or more fittings, 5 of each 
For 10 or more fittings, 2 of each 
For 10 or more fittings, 1 of each 

• Ballast   5 of each type 
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COMMUNICATIONS 

i) Internal Communications 

• 1 Spare circuit board for each type fitted to automatic telephone 
exchange 

• 1 Spare circuit board for each type fitted to the intrinsically safe 
cargo/emergency 

• 10 Plus type telephones, 2 spare  of each type 

• 10 Or less type telephones, 1 spare of each 

ii) Control communications 

• 1 Spare circuit board for each type fitted to the public address system 

• 3 Spare speakers of each type. 

iii) External Communications 
• 1 Spare circuit board for each type fitted to the MF/HF radio installation 

NAVIGATION 

i) Navigation Equipment 

• 1 Spare circuit board for each type fitted to the radar installation 

• 1 Spare MAGNETRON for each type fitted to the radar installation 

• 1 Spare power unit of each type for the radar installation 

• 1 Spare circuit board for each type fitted to the Doppler log. 

• 1 Spare circuit board for each type fitted to the echo sounder 

• 1 Transceiver for S-band radar. 
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CONTROLS AND INSTRUMENTATION EQUIPMENT 

i) Instrumentation 

• Spares for instrumentation equipment for measurement and control of 
the propulsion plant machinery including bridge control system, 
auxiliary machinery and services and cargo and ballast handling 
system are to be provided at one unit for every 10 units fitted with a 
minimum of one spare unit supplied for each type instrument. 

• Systems where PLC/CPU based equipment is used are to be provided 
with means of system restoration in case of PLC/CPU/Software 
failure, i.e. spare PLC/CPU units and software back-up to be provided. 

ii) Other Electronic Systems (other than those detailed elsewhere in this list 
of spares) 

• For other electronic systems one complete spare circuit board for each 
type of circuit board in a system. 

iii) Flow Meters 

• For non-moving part type a spare sensing element. 

• For others a spare for each type/size fitted 

iv) Integrated automated system (ICMAS) 

• Any software or computers required for changing or updating 
computers or PLC’s shall be provided with the equipment together 
with appropriate training material for the ship’s crew. 

• One complete PC operator station CPU 

• One operators keyboard including trackball 

• One of each type of Process Station 

• One of each type of Field Station 

• One of each type of power supply 
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DEPOT SPARES LIST 

i) List of Depot Spares 

• Two (2) sets of propeller blades of each direction 

• One (1) propeller shaft (P&S if different) 

• One(1) intermediate shaft (from Tailshaft to Gearbox) 

• One (1) stern tube bearing with machining margin – forward & aft. 
bushes 

• One (1) Set of aft. seal liner 

• One (1) pinion, and gearwheel, 4 sets of bearings for reduction gear 
(P&S, if different) 

• One (1) Set of intermediate shaft bearings (one of each size) 

• One (1) main engine crankshaft 

• One (1) diesel generator crankshaft for each type of diesel generator 

• One (1) electric alternator for each size of diesel generator 

• One (1) bow thruster motor 

• One (1) set of bow thruster blades 

• One (1) anchor with swivel, kenter and shackles 

• One(1) main engine/reduction gear coupling 

• One(1) rudder bearings 

• One(1) complete LNG tank relief valve 

• One(1) complete ship set of MES equipment 

•  
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APPENDIX 3  DANGEROUS GOODS 
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The vessel will be required to carry dangerous goods; explosives, petrol, oils 
and gases as normally transported by road.  The dangerous goods carried are 
typically: 
 

Commodity  U.N. No.  

Class 1 Explosives  1116/1117/1118/1119/1120  

Petroleum Spirit  1203  

Liquid Petroleum Gas  1978  

Jet Aviation Fuel  1223  

Kerosene  1223  

Diesel/Gas Oil  1202  

Hay  1327  

Fertiliser  2067/2070/2071  

Oxygen (Cylinders)  1072  

Acetylene (Cylinders)  1001  

Propane (Cylinders)  1978  

Butane (Cylinders)  1011  

Paint  1263  

Compressed Air (Cylinders)  1002  

Compressed C02 (Cylinders)  1013  

Detonators  1253  

Bitumen  3257  

RAF Liquid Nitrogen  1977  

Fire Extinguishers  1044  

Alcohol (Various)  1170/3065  

Chloros  1791  

Bleach  

Bomb Disposal Royal Navy  0048/0029  

Pyrotechnics (Flares)  0375/0197  

RAF (Various)  1325/1805/1263/1300/1993/1090/1
080  

Chlorine Gas Cylinders  

Clinical Waste  
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APPENDIX 4 LIGHTSHIP WEIGHT FORMAT 
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As part of the bid, the Builder shall submit pre contract to the Buyer, their 
estimate of Lightship Weight in the following format.  All fields are to be filled.  
Estimate of lightship weight shall include all items listed in SGp 152 of this 
specification. 
 

ITEM Weight 
(tonnes) 

VCG 
above 

base line 

LCG 
forward of 

AP 

TCG  
from CL 

Steel Weight     

Rolling & Weld Margin     

Equipment & Outfit     

Machinery & Systems     

Design Margin     

Other     

TOTAL LIGHTSHIP     
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APPENDIX 5 SEAKEEPING STANDARD 
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Vessel to be designed in compliance with the following Seakeeping Criteria: 
 

S.No. Description Limiting 
Value 

Remarks 

Passenger Motion Sickness Features 

1.  Motion 
Sickness 
Incidences 
(MSI %) 

10% or 
less 
during 
the 
transit 
time 

It is recommended to limit 
MSI in all critical spaces e.g. 
accommodation, 
recreational, restaurants etc. 
In this regard the COMF+ 
notation of ABS (2014) is 
relevant 

Passenger Kinematics Features 

2.  Comfort 
standing 
person 

0.07 g 
(SSA) 

Significant Single Amplitude 
(SSA) vertical acceleration at 
the place a passenger is 
standing. 

3.  Comfort 
seated 
person 

0.2 g 
(SSA) 

Lateral acceleration at the 
seat of passenger. 

4.  Vertical 
acceleration 

0.1 g 
(SSA) 

At the seat of passenger 
working on laptops / reading 
books etc. 

5.  Lateral 
acceleration 

0.08 g 
(SSA) 

At the seat of passenger 
working on laptops / reading 
books etc. 

6.  Roll 5 
degrees 
(SSA) 

At the seat of passenger 
working on laptops / reading 
books etc. 

Crew-Motion Sickness Features 

7.  Motion 
Sickness 
Incidences 
(MSI %) 

20% in 4 
hours 

This applies to living spaces 
and working areas of the 
vessel crew. 

Crew-Kinematics Features 
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S.No. Description Limiting 
Value 

Remarks 

8.  Motion 
Induced 
Interruptions 

2 per 
minute 

This is applicable to working 
spaces of the vessel crew. 

9.  Pitch 3 
degrees 
(SSA) 

Pitch displacement 
applicable to working areas 
of the vessel crew. 

10.  Vertical 
acceleration 
at forward 
perpendicular 

Between 
0.1g to 
0.55g 
(SSA) 

The forecastle rope / anchor 
/ mooring handling areas. 

11.  Vertical 
acceleration 
at bridge 

0.3 g 
(SSA) 

This is to prevent crew’s 
tipping while working on 
bridge. 

12.  Lateral 
acceleration 
at bridge 

0.24 g 
(SSA) 

This is to prevent crew’s 
sliding while working on 
bridge. 

13.  Vertical 
accelerations 
for light 
manual work 

0.4 g 
(SSA) 

At all those locations where 
light manual work is being 
done by the crew. 

14.  Lateral 
accelerations 
for light 
manual work 

0.2 g 
(SSA) 

At all those locations where 
light manual work is being 
done by the crew. 

15.  Vertical 
accelerations 
for heavy 
manual work 

0.3 g 
(SSA) 

At all those locations where 
heavy manual work is being 
done by the crew. 

16.  Lateral 
accelerations 
for heavy 
manual work 

0.14 g 
(SSA) 

At all those locations where 
heavy manual work is being 
done by the crew. 

17.  Vertical 
accelerations 
for 
intellectual 
work 

0.2 g 
(SSA) 

Applicable to Captain and 
senior officers’ working 
spaces. 
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S.No. Description Limiting 
Value 

Remarks 

18.  Lateral 
accelerations 
for 
intellectual 
work 

0.1 g 
(SSA) 

Applicable to Captain and 
senior officers’ working 
spaces. 

Structural Considerations 

19.  Probability of 
Slamming 

Between 
0.01 to 
0.03 

Slamming may lead to vessel 
whipping, causing increased 
noise & vibration levels and 
shock loads. 

20.  Probability of 
Deck 
Wetness 

0.05 Deck wetness may also 
cause increased vibration 
and noise levels. 

Roll Resonance 

21.  Roll Natural 
Period 

9 sec or 
higher 

To be achieved through 
active roll stabilization 
system 
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APPENDIX 6 SCHEMATIC OF PROPULSION & POWER LAYOUT 
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