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\ AbandOnVessel Shutdown 

i\$ackJitJrtde�ater Integrated Control System 
:: . .  ·. -:·;:- . .  :·- :·:-:.: ___ :_: ·:·.·::._·;,-::-··- - · -::·:·. 

caJ�i: &: Effect 

•··•··••· C:lassification Society.
·-:- -- .'.::··,::_:·-::·. _ ·:_: .. : .. .  .-:· ·: _ _  .-.-, __ :"_,-:·:- =: · ·:·: · .:· .

·
.· •. 

• 

C�iHd11 Acti611 Panel
•• · ·,_ ·:-··_··:: ·::-.--:·\···:, .. :_ .. :_·-:·-:·_:· 

Closij(i c:jrcuit television 

Civil Aviation Authorities 

• •• • Double bottom

Delivered Duty Unpaid 

German Industrial Standardization Organization 

Diameter nominal 

Dynamic positioning 

Engine Room 

Electronic chart display information system 

Electromagnetic compatibility 

Ethylene, propylene, rubber 

Emergency Response Rescue Vessel 

Emergency Shut Down System 

Fire & Gas Detection and Protection. 

Fan coil unit 

Failure Mode Effects Analysis 

Fire Protection Data Sheets 

General Arrangement Plan. 

Glass Reinforced product 

Hydraulic power unit 

Hard Ware 



IAS 

IMO 

ISO 

IWO 

KHI 

M.C.R.

MAS 

MCB 

MCCB 

MLC 

MP 

NMD 

NS 

ocs 

OFI 

PA 

PABX 

PAPA 

PCA 

PCC 

PGA 

PMS 

PS 

PTP 

PTW 

RA 

S.A. 

S.I.

•• lrit�gratedautomation system
:-:

·
· --:: .• 

= • • • • • lntern�tional Maritime Organization

;.
_:

·· 

= 

= 

• . . ....
• "' . 

•.• lntem�tional Qrganization of Standardization.

••·•••·•• 1n·wa/()f·•··•·•·

·· ·.Ki�eticHydrate Inhibitor
.. '" .. · .. . 

• Maximutn Qontinuous Rating

'

.:
: .. • .•.••. 

.:.- . • .

. 

·-
.: 

. Mohitoring �nd alarm system 
. :.· >

. 
-:-· ·.

Mofodeclc��e breaker 
. . . - . . . 

= 
·•

Mouldedcase circuit breaker 

= ••• ·· ·••Meter Liquid Column 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

Moon Pool 

The Norwegian Maritime Directorate/SJ0fartsdirektoratet 

Norwegian Standard 

Operations control station 

Owner Free Issued 

Public Address 

Private automatic branch exchange 

Platform Abandon Platform Alarm 

Process control system 

Pipe control console 

Platform General Alarm 

Power management system 

Portside 

Production Test Procedure 

Permit to Work 

Risk Assessment 

Statutory Authorities 

Systeme International. 



SB 

scssv 

SDA 

soc 

SMPEP 

SOLAS 

=" ·;i'J:�yij�p�:q�mtrolled Sub-surface Safety Valve

STCW = 

.. . .. ... ......... ... ..................... .... . ..... 

:':sub§�� Di§tribution Assembl
.. _._, ___ .,.,._. _,.,c.;;. -.·.-·.-·

.·.·.-:,
;,

_
,
.,.· 

. .-·
.·. -·.- · y 

: . :.:· . . : : .. ·. :·,;·.,:•.".'::·.· ."'.::· - --·· ·=·:· -· 

':/$1.1brn�r�ib,i�pkcompression Chamber (diving bell} 

· · · · · : ·•·:"•,. :·:, .... : .. .... .... : .. ....... ... ......... . . .  . .  , . . .. . , . 

fotefoatiori�l '¢orwention for Safety of Life at Sea 
: ::. :.:.: _:_: · .. �.: ::. :.: :_:

, __ : : .. :::. ::: :� :.� .:.:.� .: .: .: .:. -::: ::. :. : :.: : � ,: :
· 

.· : :· ····.: .-·:· ,···· .·· .: : ·· .· · .· · .· .· ,  . . · · . :· : : · ·. : .·· ,· :· 

:'jh� $p�ql�l;pµrpose Ship Code. 

: ..... :.: .... ·. : .. . : .. ·: ... : .... : .. :· ... ••. ••• • 
........ _._ .. . . . , ., .. 

• . .••.•. •• .. • tionai Convention on Standards of Training, Certification
tch keeping for seafarers. 

Sub- = --·- :}l} All ���ies contracted by the Builder to periorm services 

. · ··. -. . · . ··,·,··.···:;·-.·· 

svc,,:::, = 

SW = 

TC = 

THO = 

TUP = 

UPS = 

VDR = 

VO = 

VSD = 

WAS = 

DIFFS = 

soc = 

''\: Contractor and/or deliveries for the construction of the ship . 

Vessel control system 

Soft Ware 

Thruster control 

Total Harmonic Distortion 

Transfer Under Pressure 

Unlnterruptlble Power Supply 

Voyage data recorder 

Variation order 

Variation speed drive 

One Atmosphere Suit 

Deck Integrated Fire Fighthing System 

Submersible Diving Chamber 

 

•



GENERAL DESCRlPTION 

A. GENERAL ··:·- ·:-. 

The vessel to be hum •accClrdin�Jo general arrangement drawing no. 2367-101-100 
Rev.B specification, from;1ndustrivegen 21, 6080 Gurskoy - Norway. 

• .. :·_ ·:: .. • :·._ :_:· ··:·: . 

and this 

The specification beloW pr�sents � diesel electric driven (frequency controlled propellers, pumps, fans} 
MUL TIPURPOSJ::. SUBSEA OPERATION & DIVE SUPPORT CONSTRUCTION VESSEL, which is designed 
to meet the general market, Jfl addition to be specially designed for oil field support duties, with saturation 
diving for ��fe and ecohQmicWorldwide service (acc. to class notation), except in the Arctic and Antarctic 
Regions;... • • •• • • 

.... ·:::· ::.:-·.· .: ... 

Th� c:on�truction and fittin� out ith� vessel shall be carried out in accordance with the best practice at high
standard shipyards.With safe opefatlon and simple maintenance as important guidelines. 

In the following, th� Bu;��. hi{ staff and those who work for him in connection with thls vessel, will be 
mentioned as the Owners. ·• • • . :. • ·.· 

·. . �- ·. 

The Builders with !:>taff and contractors are mentioned as the Yard. Det Norske Veritas (DNVGL) will be 
mentioned. as the Class, and its acting regional office will be mentioned as the Authorities, or other relevant 
authoritiei;; acting on behalf of the relevant flag state (Bahamas). 

The vessel to be delivered to the owners ready for taking on board provisions, stores and crew completely
seaworthy. 

Possible extra charges must be approved by the Buyer, in writing. 

Where the expression "or equal" has been used behind equipment or component type, this means that 
possible replacements will have the same standard and quality, choice of such alternative shall be approved 
by Buyer. 

The expression "approved" refer to the Class, Authorities' and Buyer's approval if not otherwise specified. 
The Builder shall prepare offer for detailed spare parts for one (1) years operation, based on manufacturers 
standard and class requirements. 

All equipment and piping systems covered by the Class are to be designed to operate under the 
following environmental conditions if not otherwise specified in the detail requirements 
for the respective equipment or piping system: 

► Ambient air temperature in the machinery space between 0°C and 45°C, 
► Relative humidity of air in the machinery space up to 60% 
► Barometric pressure 1000 mbar.
► Sea water temperature up to -2 - 34°c 
► Outside air temperature -10°C towards 45°C 
► List, rolling, trim and pitch according to rules. 

B. ARRANGEMENT, DESCRIPTION

The vessel to be arranged as shown on GA-plan. The hull to be dimensioned for a maximum draft of 7,15 m. 

Two fixed pitch azimuth main propellers, one Azimuth thruster and three tunnel thrusters to be installed. 



•••• ••···•······ <. i•·•·•·· •·•
·
·· >•·. /•·••···•r.

Main deck fro� st�rritbfr;74to tie arranged for deck cargo with deck load of 10 t/m2
. Main deck between fr. 

74 and 113 to be arrangedJof�eck cargo with deck load of 5 t/m2
. 

One of 150 ton@ 10,5m o�sh()r� .rcited knuckle boom crane, heave compensated, to be installed. 

One of 10 ton crane at a radius, p(1t§m to be arranged SB side Boat deck. 
Two of 2 ton @ 1 Sm ()ffshor�.fqltj�bi¢crane, pedestal mounted on Capt deck to be installed.

:-._::::::::'.:, .-:_·:--:_·.:·-:·:;::·-::.: . .- .'.:-.".-::::..':.·.:::>·.-:::.::."::'."::':":.':".":i.".: ... 

Helicopter deckt�/SikbrskYS92di�iheter 22m to be installed. 

The vessel to bid
i

imensipA�dt�Pt�e integrated dive moon pool (longitudinal strength). 

The Vl:!ssel to be arrangedwithac:con1111odalion for 120 persons .
..... ..... :::<:_·_:_:\\\I?.::--::·:.:·.".:··''· - - - - - _ ·: - - -�(\ i\·/_:·:: (.\\· .. \·/= \:\: :\i•

. 

The vessel to be arranged Y.litl,a 18 men (singe I) bell dive saturation System. 
:. :. _: .:::; \.:."°:\I:-·:./:::·.·-(::: 

c. MAIN PARTICULARi i ·.

Length overall i•·/\/··· 
Length between p,p,\•·· 
Breadth 11101.Jldetj 
DepL,nain deckffiidship 

. · Mc;lx. draft midship (SWL)
Depth shelter deck 

D, CAPACITIES 

Fresh water
Fuel Oil 
Water Ballast 
Potable Water
Anti-Heeling 
Lubricating oil

111,58 m
103,70 m
23,00 m
10,00 m
7,00 m

12,80 m

1200 m3 

1350 m3 

6000 m3 (incl. anti heeling tanks)
300 m3 

1050 m3 

50m3 

60m3 

190 m3 

Bilge water storage tk.
Miscellaneous tanks 
Dead-weight 
Gross tonnage 

approx.
approx.
approx.
approx. 
approx. 
approx.
approx.
approx.
approx.
approx.
approx.

5500 T at SWL(incl. Dive, ROV equip. & solid ballast) 
9200 

Net tonnage 

Cargo deck area aft of dive hangar 

1 x Moon pool 

approx.: 

3,9m x 3,9m 

2760

1000 m2 

Max speed approx. 12,5 knots at dm = 5 meter. Based upon 2x3000kW US305 FP Thrusters. (The vessel's 
speed to be confirmed by model testing in basin or other qualified calculations). 



UDS 

E. 

The vessel to be �Jiltgf ii�eiWith
}

un strength to main deck, and to Class, preferably;

DNVGL +1A1 - SP�-�
i
�J�6�-iJVnpos AUTR - DK(+) - HELDK-SH

COMF-V(3)- CLEANJ)ESIGN ft:>$'\/tSAT- DSV SURFACE - CRANE - ICE C - NAUT OSV(A) - BWM-T 
- RECYCLABLE;?

- ---- - ----- -------- - ------ --------------- - ----- - - -- --- -----

The vessel shan
!

1npiy'
Q

if11,fB�
i�

P-r
8�de, MSC.266(84), adopted 13th May 2008). 

The vessel __ to:6
�

ib�ck
r
�ii�R�th�·��

�
·-;

�
iheavy cargo.

All tar,kij}�iiJ�l riil: luljrid�tiog �W)tiyJiaulic oil and waste oil including overflow tanks, irrespective of the size,
___ - 1?hall be protected arid. located above\the moulded line of the bottom shell plating - nowhere less than the
• distance h as specified below: h�13f20 or he= 2.0m, whichever is lesser. The minimum value of h=0,76m.
According to CLEAN l:)E:§IGI'{ Rules pt.6 ch.12 sec.3 D100 gravity based drain tank may be considered
specially. - --- - - - - - - - - ----

The fuel oil tan�s·�11;
i
{

b�Jgfl
1
t�d inboard of the moulded line of the side shell plating, nowhere less than

distance w which,aS: shown in figure 2, is measured at any cross-section at right angles to the side shell, as
specified below:.w7Q.4 + 2.4C / 20000 m (Where C is the vessels total volume of fuel oil, in m3

, at 98% tank
filling)� The minimum value of w=1.0 m, however for individual tanks with an oil fuel capacity of less than 500
m:!Jhfmiriimum value is 0.76 m.

According to the "International Convention for the Safe and Environmentally Sound Recycling of Ships," the
Builder shall provide an "Inventory of Hazardous Materials" for hazardous materials contained in the ships
structure and equipment, ref. DNVGL RECYCLABLE notation.

A complete PC based spare parts and maintenance system of type NS5, TM Master, Premaster or similar to
be installed. The system to be installed on board before delivery of the vessel, and the system to be supplied
by the owner.
The maintenance system shall be connected to rotating equipment's (motors, thrusters gear etc) above 10 kw,
in order to count running hours.
In additional it shall also be room for 10 off counters to be installed in the future.

All electric motors above 50 kw to be equipped with SPM measuring points.

All Generators and electric motors for thrusters and propulsion regarding SPM to be according to
requirements in Class.

Vibration analyser type FAG bearing to be delivered by owner.

Vibration measurement to be taken by yard during sea trials, thruster load ace.to class requirement.

The ship to comply with the rules and regulations of the Class and Authorities in (Marshall Island?) and IMO
guidelines for design and construction of Offshore vessels. The Builders with staff and contractors are
mentioned as the Yard. Det Norske Veritas (DNVGL) will be mentioned as the Class, and its acting regional
office will be mentioned as the Authorities, or other relevant authorities, acting on behalf of the relevant flag
state.

Load Line approval shall be according the international ½9ad Line Convention.
Other statutory surveys can be carried out by Class on behalf of the flag state.
The ship to be classified for World-wide trade, except artic and Antarctic regions, (according to class notation).

ERN calculations to be done. (Min. ERN 99,99,99,93)



:-:_· :·.·_:._>,\-;_/->_:_::::::_i :.:_ . ': :". {:_::::::.::; _: _•·i<:-\/

The ship shaUi�1Ilsatisfythe rules covering construction and equipment in SOLAS, International Convention 
for Safety of Life afSea corisoU<::iated 2001 and amendments as applicable to present day (hereafter caffed the
Safety Convention).< 

••• • • 
... ,.:,.:,: .... :.:.=··:·:··_:··:: :··:::.:. 

The Ship also to saUsWthe lnieiri�Uonal load line Convention of 1966 and subsequent amendments, rules 
concerning tonnage measurements{1969 tonnage measurements rules) of the ship, MARPOL requirements 
and International �nd Natiorial rulesJor worldwide operations, Marpol 73/78 Annex VI to be included. 

_.:- :::::;.·::.; :._::,._:_:_.. __ ·:.::.: 

As a base for thg Jbntta�fprice ofthe vessel, the rules valid on the date when the contract is signed shall be 
applied for theGlassifidatloh Society. 
For the Natiorj�LA�lhorities and Safety Convention rules, keel laying date is applied. 

The vessel �h�ilb�·deliQJred with aUrelevant certificates from the Class and Authorities without any remarks . 
.. . , . .. : . ....... ,.. . . . : ·.· ,;,:··,·,:.- .. - --_-_--··;··:. ,:,::·,·,.:, '. .. . 

0A1i 6;�i�cates shall be delivered faith the ship, placed in plastic pockets in a ring binder. A set of Photostat
copies to be delivered to th\3 pwriers. 

Registration letters, Load Urie arid other official marks to be fitted according to the rules . 
.. , , . ,  .. , .. , . , , . ,  

.. 
, ,  

.. ... 

Owner's represeiltatlv� shall during the building period have access to the Builders Yard and workshops for 
control and inspeCtion: Builder to assist the Owner's representative so he can inspect and supervise at the 
Yard's subc9ritractbrs. 
Special .attention shall be paid to noise level in accommodation. 

F. DRAWINGS, INSTRUCTION MANUALS AND CERTIFICATES ETC.

Marin Teknikk AS, Norway, will prepare the main drawings and carry out necessary calculations for the vessel 
according to a separate agreement with the yard. 
Marin Teknikk AS shall, on behalf of the Yard, submit all drawings required by the rules to the Class and the 
Authorities, in accordance with MT scope of delivery drawing list. 
Arrangement and Class drawings to be submitted to the Owners for approval. The Owners shall within two 
weeks after receipt return the drawings with their comments/approval. If this is not done, the Yard may start 
the production, if no other time limit has been specially agreed. Drawings to be according to Technical 
Specification & contract. 

A drawing schedule shall be submitted. 
3 folders each containing following copies of drawings and manuals corrected as fitted to be delivered. 

1. General Arrangement
2. Hydrostatic tables, PN(KY) tables, MaxVCG limit curves
3. Trim and stability information (with inclining report)
4. Sounding tables
5. Capacity and tank plan
6. Deck arrangement
7. Midship section
8. Longitudinal bulkhead and deck plans
9. Watertight bulkheads
10. Shell expansion
11. Aft ship and azimuth thrusters
12. Fore ship
13. Docking plan
14. Engine room arrangement
15. Azimuth thrusters arrangement
16. Air and Sounding pipes
17. Bilge & Ballast pipes
18. All piping systems
19. Electric plant schematic

• 



20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

Accor11mQ8�tlcih:grawirig::\ 
Ventilatiooafiaog�m�nt •••• 

��ep���;Wm!rr::J:1i:••Iu:::::r:: .... , ..
g:�� �:i�A?g1Wl���\iIIJh:: 
FMEAdooum ....... . . · Security.:�1�n �� p�f Pwn�

Further the yaffstiall deliver a cofopl�te list of all the drawings, except detailed productlon drawings such as 
NC productioiidata, ISQ.pipespOr,Wseild minor equipment foundations, which exists for this ship used during 
constructloffr•solbat the'C>woets'cao cibtain the drawings from the Yard. CD's with all "as built" drawings 
co ies ir1'electroiiic . dffile formatfo be'delivered to Owner and Marin Teknikk. P ........... , .... ,............. . ....... P,.··· · ··.··· ·· . ···· · ···· ·.· · · ···.·· . . ·,··· ·.· .. • ........ :::::: :;: ::::::::: ::: ;_:·:::,::::: :::··' --·

. . :'. �::·::: : :; ::::.i ::: : -�:\ ::: :-? :·?:;-:;:: 1:i ::;: \:::::::·;:; :;_·:-; :::.: 
: •• Piping system drawing$ to inclq(I� pipe & and valve Specification. 

Cable drawings shalLstat�thatJhe:specified cables are to be class approved and of good marine type. 
;-:::"/))\->i(i/i/. ): {((// :\::·: 

Buyer shall furnis�}�l�y�ij(Op�rational information for the preparation of SMPEP Manual and builder shall get 
it approved fron;i, m� 9l���t \ • 

.. :///1·;:::;:;-::::i;•:<.I<{•:;·;?-:·:··· 
oRAWINGs+o

·
ae'�RAMEo AND MOUNTED oN aoARo: 

.... :.:: .. ::.-... :· .. : .. ::·.:·:::::· 

The toiiciviirig d;awings to be framed/inserted in transparent plastic and mounted on board: 
; Safety plan 
• Danger plan
• Capacity plan
• Docking plan
• White board for noting tank loading and rescue operations
• Fuel oil bunkering plan One (1) copy posted in ECR
• Tank plan, One (1) copy on bridge and one (1} copy in ECR
• • Bilge arrangement plan, One (1} copy on bridge and one (1} copy in ECR
• Firefighting plan, One (1) copy on bridge and one (1} copy In ECR

Two (2} sets of plastic laminated drawings A2 format shall be delivered of:
• Vent.-, filling and sounding pipes
• Bilge and ballast system
• El. supply system
• Firefighting plan

All system diagram drawings. 

The Yard to deliver 3 copies of all relevant drawing "as is" and Instruction Manuals for all machinery and larger 
equipment components in EngHsh, the as built drawings to be delivered in Pdf. Format. 

Yard also to work out an Equipment specification with a brief description of all equipment and with a statement 
of Make, Type, Productlon No., Supplier with address, telephone no., telefax, and other relevant information 
for effective maintenance of the ship. 

CERTIFICATES: 

Generally all certificates acc. To IACS, class, authorities and equipment to be delivered in 1 original + 2 
copies. 

CERTIFICATES ISSUED BY THE CLASS: 

1. International load line certificate
2. Certificates for Hull and Machinery



. · : .. ·.·.,·,:.:.·, -. · ··,·,: ... --·-·-· 

CertificatesJor •• anchor··•···•·····•···
·
···
· 3. 

4, 
5. 
6. 
7. 

Certificates for anchorc:hain 
Certificates. forwate)tt'l'l ist system 
Certificates forwindl�ss• : } ..... . 
EIAPP Certifir;;.::tte (NO.x) ! : 

'" . - .  . - -- ... ... , . .  , .... ,., .. , ,  . .  , ... , .  

Safety Certifir;;at�lfor �quip��r1t
···

Safety Cef1ific;at¢for radiptelephohe 
CertificatesforUfe,boaJs; MOB boat and.Life rafts 
Certiftr;;ateJoidompass. > . ..• ii \ .. i••·•·•. C.ertific:ate ·for signal lights. \: /i .. i> 

••• Tonnage Certificate .• •· . .. •<• • •. 
Special Purpose Ship SafetyQertific:ate (Res. MSC.266(84), Issued by Class). 

· ••' •"" ... ... , .. 

MISCELLANEOUS CERTIFICATES & REPORTS: 
: :.: .. :.: .:":-. .::·:"::.:::_:_.:._ : :•:::-:.·-,:_ : _·_:-:.:· ·· 

1. DE ratifihstion C�rtificate.
2. BuildePs Certificate.
3. Natic.foal Certificate to be provided by the Owners.
4. International tonnage certificate 1969 convention.
5. Suez Canal tonnage certificate.
6. Panama Canal tonnage certificale.
7. Document of Compliance for carriage of dangerous goods on deck.
8. Test certificates of lifting appliances.
9. Crane certificates equipment.
10. Noise and Vibration report.
11. Certificate for helicopter deck, in accordance with IMO regulations and UK Aviation Authorities UK 437

regulation.
12. ISM Code. (International Safety Management Code -A set of rules adopted by IMO to provide an

international standard for the safe management and operation of ships and for pollution prevention).
Owner to provide if necessary.

13. The International Ship and Port Facilities Security Code.
14. International Convention for Prevention of Collision at Sea.
15. International Convention for Prevention of Pollution from ships, (protocol and amendments to

MARPOL).
16. International Convention on Standards of Training, Certification and watch-keeping for Seafarers.
19. International Tele-Communications Union (ITU) Radio Regulations.
20. Panama Canal regulations.
21. USCG Rules regarding Oil Pollution, Sanitation and Navigation Safety.

In connection with the above, those certificates required by Classification Society and National Authorities to 
be delivered. If any of the above mentioned certificates and or documents are not required by the Class or 
Authorities, these certificates I documents shall not be delivered. 

G. MATERIALS

Only steel I aluminium materials used to build this ship to be of first class with certificate for the Classification 
Society. All other materials shall be of Good Ship Building/ Marine quality. But owner/Yard reserves their right 
to inspect the materials/consumable at their discretion. 

r, 

'\  \�\ 
'\ 

.7 \ 
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H. 

·
·;·:::: -:·:-:_:,:·-:,:-_:--:·:::·-:·::...... ····,::.:: :'.:::: :::· : .. .. ,., .. 

BUIL�ljt�E'THOOI��WORKMANSHIP :: • : :- .:·. ·:-;_ :_('..:\::_-:.\::_:/f/L:'.: ..... ---.-- . · : '.
Hull with equipment 111c1<�bcessori�s in all concerns to be suitable and solid ace to IACS / ISO Standard. All 
workmanship to be carried oufaccording to approved drawings and good yard practice. Steel work to be 
carried out accordjng to 1AC$ Shipbuilding Standard . 

. :: ·:-'•· . · _ .- - _. -._ -· : ·_ ··:::_::,::·.:
.:: :,._: :_.' ... ,. , . • 

' 
, .

Piping standards iequireiri1€!11isa11d workmanship see gr 7, and shall apply for all systems. 
Piping outside qijweather decks below DN 40 used for oil, air and water shall be in stainless steel. 
Connections andValvesfpr same in a non-corrosive material. 
Areas where electronicJnstrufoents or switch boards are located shall not be used as temporary work shop 
during outfittiiJgafter introduction of the above mentioned equipment has commenced. This applies but not 
limited to bridgf:l, instn.irrieht momandswitch board room(s) and other compartment where there is located 
such eqt1iprl1ent \lulneral:ileto dust; 

. · :; :· ·:_:::::':--\:<\: ·:::, i::-_. : .. ::.. -.::. :-_i::"::: ::: .: : :- :.·: •i ·:i:: \:·: ·. :- :·:::,
.-: -':'\·.i:\-/·:·

·
•:::-:

.:-.:: :  .. - -
-

U pon delivery, the Vessel shafr b�completed in all respects and in a seaworthy condition, as per contract, and 
fully in accordance with the specification. All the paint, greasing and cleaning work shall be completed to 
Buyer's satisfaction. 

All tanks, cargo areas, bjlge wells, engine room, accommodation, stores room and other areas shall be 
thoroughly clea11ed. l:leifore delivery . 

.. : .. : : .. :. -. ·."·. '."·.'·:: · - : :-:- --:·:, :·-
· . 

All machinery shafi\�nction perfectly under world-wide conditions {moderate, arctic, tropical areas} under 
specified temperature and conditions. 

SUB-CONTRACTOR'S REQUIREMENTS 
Sub-contractors requirements and indications will be acted upon, in order to secure faultless function of 
equipment and maintenance of the warranty. This concerns system design, installation, surroundings, 
connected systems etc. 

I. TRIM & STABILITY

Minimum metacentre heights GM, for fully equipped and loaded ship to satisfy the National Authorities' 
requirements. 
The same to apply for the ship's GZ-curves for characteristic loading conditions. 
When the ship is as near fulfilment as possible, an inclination experiment to be carried out and stability 
calculations to be submitted to the National Authorities for approval. The stability calculations also to be 
submitted to the Owners for approval. 
The Trim and Stability calculations for the vessel to meet the relevant IMO rules and Regulations. 

J. SURVEYOR

See contract. 

K. OWNER DELIVERIES

Following to be delivered by the Owner: 

Galley and Mess utensils 
• Blankets and linen
• Books, charts
• Electronic charts.
• Consumable
• Spare parts and other equipment above Class requirements
• Loose burning and cutting equipment for steel with hoses and gas bottles

// 18 
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..... . . . . ... . ... .. . . 

_ 

• Moorl�g)opei : ___ .. _____ --•-- ..
• Hand to6i�.pefsqri�f pr9tection equipment
• Personal C<:imputefs in#I, §Oftware.
• Medicines arid p[Qg$.J�quired for the vessel.
• Other items �f "e • • h�� lff)bis specification .

• , . . .. . . .  

· · ········ ·········· · ·:·:.·. 

Yard to bring the'$quip��hf'.&hBo�td �nd secure Owner's delivery. Yard to supply necessary storage place 
and crane asslstahce fol°Owne�� ��Ilv�

t

ies. 

L. �<:>:9it�E sv �4xg�Nfioijj .:

·: :5;;jg�t�11a11 before �hJ{dJri'h�}th$;{6onstruclion period have the permission to make alterations In the
specification and on drawinQ$iAnY:alteration shall always be agreed upon in writing before the work starts. A
variation order 0/.0) sys(�m iii#iyq¢d. 
Price consequenc�s an� �WnJqally delays in delivery time shall also always 
be agreed upo� ih �fj�ih�'8.�fore any such alterations are effected.

·
·
·
·
·
· · · ··

·
·-··

·
· ··

· 
.......... . . 

M. CON$TriW¢T10N SCHEDULE
· · · · · · · · · · · · · · ·  . . . 

.. Buildetto:work out a construction schedule for the whole construction period. Any possible deviation from the 
• schedule has to be reported immediately to Purchaser and stating the reasons for it and the consequences.

Progress report to be forwarded each month.

All milestones shall be clearly stated. Critical lines shall be defined.
In the contract period the Builder shall each two (2) weeks (two days before building meeting), present a
progress report where actual physical progress is reported against planned progress.
The reported progress shall be shown according to standard milestones. The Buyer shall be presented detail
plan on request. Any revision to the plans shall be done as a baseline revision.

N. QUALITY INSURANCE

The Builder shall have a system to maintain quality control of engineering, procurement and production. Buyer 
has the right to verify the Builder's procedures for maintaining such control. 
Before any production or system or part of system is presented to buyer for approval, he builder shall have 
checked that the presented items are ready for inspection and or approval. 

0. PROTECTION/PRESERVATION OF EQUIPMENT

All equipment delivered to the vessel shall be taken properly care of. This appHes to stored equipment before 
taken on board, and after installation on board. 
They shall be properly stored to protect for water, dust, paint and mechanical damage. 
The yard shall have a system in place that monitor protection of yard supply, subcontractor supply and buyer's 
supply regularly. 
Equipment installed on board shall be preserved to hinder exposure from dust, water paint and mechanical 
damage. Covered equipment shall be inspected regularly to verify the integrity of the protection. 
Equipment found not properly taken care of under yards responsibility and found polluted by water and or dust 
and mechanical damage, shall if rejection is not possible or impractical be subjected to increased warranty 
period. 
If a warranty claim is rejected by equipment supplier based on consequence from contamination of dust, this 
claim shall be paid by the builder. 
Minor damage to panels on switch boards or other cabinets and consoles may be repaired if this can be made 
"invisible". Major damages panels mentioned above where re-painting is not "invisible" shall not be repaired, 
but be replaced by new. 
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·: •• ,. 

P. DATA E3C>Qi{A�D OPERATION MANUAL
. ','. , .. '' ., . .  ' . ' .. 

·····:- . ·.:: ___ - ___ 

• 

__ 
'

_
'

_
";,.:, .... ...

..
.. ,. . -

All equipment installed on l:)9�rq or delivered to the vessel shall be registered in a data book. The data book
shall list informatioh �bout:· . \ \ 
Purpose, Type, serial nurriber, q�pijc:ities, Maker, Makers contact info 

::··_:_ · -·::-:: _:i:· ::·.:: : . - .: _ -::::·· ··::-::-'.::-::·:·:::-':__::·::. ·.·:_::,:.: .. :
=.:_.:: ·::\:i::: ::- ::: ::: :::-::-: .-: For equipment that cd11�f�fof severa[$Ub components e.g. HPU; the number of pumps with relevant data and 

electric motors fllt�is. ciq9t¢rs etci sh<ill be included . 
... ::i::-:·i_:;:·:·:-. "i" :.

·:·:;_
·::·

:":.

'

·:
.
"::

·
:: ·· 

For electric motbt�? \. 
Purpose, Size;Jyp�. y, kVV, A, RPM, IP, Bearing DE, Bearing NOE, Duty, Insulation, Mounting . 

. ,.,,, .. , , ., ,, . . , ,. '••

· 

The. vesseLshii1 6� sGJ�1ied with an operation manual that describes the daily use of all major equipment. 
(The manuals to be suppHed.frorn tbedifferent vendors). The yard is suggested to contact equipment supplier
to get relevant info forJnput to the rri.:111ual. The manuals shall cover the normal use of equipment and start-up 
operation and stopping ofequiprrientor systems. 
The intent of this manlJal is to have a short description of operation with reference to more detailed description 
in operator's manual,YardzjQdOwner to find a smooth way to organize and arrange this . 

. , . ,., ,., ....... ,., .. , . .. , .. 

This includes: ... \ /i\••i•·• 
Main and auxiH�ry¢11glnes normal starting and stopping procedures 
Propulsionstarting and stopping procedures 
Dead ship sfart up 
Black out recovery 
Emergency steering 
Emergency manoeuvring 
Emergency Shut Down 
Emergency operation of cargo systems 
Command transfer between ECR and bridge and between the various manoeuvring positions on the bridge. 
Fire systems operation 
Bilge system operation (with ref. to MARPOL req) 
Cargo system operation 
Breathing air compressor operation 
Mooring systems 
Ventilation system operation including AC equipment 
IAS normal daily and emergency operation 

Special equipment like radars and other navigation equipment and DP operation is excluded. 
The same are lathe, drilling machines and other special tools. 

Copy of the manual in electronic version shall be delivered to the vessel and head office for later amendments 
or changes of procedures. 

c, \ II 20 
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:·::: .. ·:.·.::· .. :.: .. : .. . ,.:, .. :... 
• .

SPECIFICAT16�,MooEL TEST, DRAWINGS 
. . . . . . .... . . . . . . . . , , . , ,  . . . 

:. =-·: :. -:-.· __ :::: _--:--<-·-:·.
:_: .. \·:::-: :· . :-: ::i.::- . :-::.:>

.:-·,:: ,,. :

101 CONTRACT-AND SPECIFICATION WORK PROJECT & DRAWING IN GENERAL - MODEL TEST 
:: :-._·:·-:_· ·/:.::_. -_. :: :,:: .- =.:;-. --:: ::::--;-:: - =: ::)·:::::·::-

:..:·-.·�·:\>\'\i\::�-::·.::·:.

Before the work_$t;rts)the�rr�n��lriintand accommodation drawings to be supplied with as many details as 
possible and sp�ajitte�JciJhe Owners for approval. 

··········.· ... · ..... ::: T 

:::;:•s,�:�T:s ; af �:�;ec:L > to • Jhe specification shall be regarded as an approved list of 
nlanufactures/subcontractors ofrnajor machlnery and equipment to be purchased. 
Olher suppliers may be chosen aftetagreement between the owners and shipyard. 
The shipyard has th� rightto ¢ho6se the most favourable supplier from the list, with regard to price, delivery, 
etc., insofar this equipmenFis in accordance with the specification. However, all main components shall be 
approved by the ownerwhose approval shall not be unreasonably withheld. 
Before final dec:isi9nJbqut suppliers, the owners shall be informed about the shipyard's proposal. The owners 
may approveJhis, or, against price adjustment, choose another supplier of higher standard. 
Where the sp��1fi�atio11 mentions the name of a supplier or type of equipment, this is only an indication of the 
standard .interided for the equipment. 

Model Test 

A model test to be done inclusive; 
• Calm water performance test
• Ship resistance for two (2) WL.
• Propulsion test
• Sinkage & trim test
• Streamline paint test
• Sea keeping test
• Roll Decay test

• (Wake measurements - Not needed when using Azimuth thrusters).

109 INSTRUCTION MATERIAL 

Instruction Manuals in three copies for all machinery and equipment to be delivered. Manuals to be in English. 

Three (3) sets of instruction book for all equipment and systems on board the Vessel shall be delivered before 
Vessel's delivery (two (2) for the Vessel and one (1) for the Buyer head office). The booklets shall have parts 
Hsts, addresses and information of the equipment. 
The instruction books shall also be delivered on CD Rom (Deviations to this shall be accepted in each case). 

One {1) set of instruction books shall be made available for the Buyer's representative as soon as possible 
during the construction. 
Maker's installation instructions shall also be delivered to buyer prior to installation. 

Yard shall also ensure that the ship's crew have the necessary instructions on board for using the equipment 
tilted. 

Maintenance system including hook up of counters to software system. 
PC with printer to be delivered by the Owners. 

1121 
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. . . . . . . . . . . . . ..

···<·<\:·:�i•i<::::.::·::·/>i<·::: ... 

DATA NETWORK:;< ; ·>
.

The LAN shall h;j���tj:Kri��titjn p�i.nts on the following locations: 

Top of wheelhouse:': ....... .
1 off LAN in Reception}: 
1 off LAN in Lounge •• • •• 

Bridge: 
4 off LAN in offic:eft 
3 off LAN in cf'li!rati .. .. P, . ..... •.· .. ·.·.·.2 off LAN)p�r!qgea'.. 

C.�P..��-nt:�.�
-c"k·:····· ·: .·. ·· ·,·.- .· :· . . ... . . · ..... •-.:1:·offLAN in Captain Qclpif'l: ·o .. · .. ·.•·· · •····.··.· 

; E �� i� ��t�irif ��i;f 
1 off LAN in all cabins.' iY.::'.: ; O' 
1 off LAN in CHe:of�bin/:::::· 
1 off LAN in.Jt1strurn��trdom 

Boat q¢¢Ki.\'/i :
· 

.. .... . .  ·1. offtAN in all cabins
2 off LAN In Hospital 
1 off LAN in Gymnasium 
1 off LAN in instrument room

Forecastle deck 
1 off LAN in instrument room 
1 off LAN in all cabins 

Shelter deck: 
2 off LAN in Mess Room 
2 off LAN in each Dayroom
6 off LAN in ROV control room (Offiine}
2 off LAN in reception 
1 off LAN in Galley 

Main deck: 
2 off LAN In Engine Control Room
4 off LAN in Cllent office 
6 off LAN in project office 
3 off LAN in Techs. Office 
2 off LAN in Techs. Workshop 
4 off LAN in Dive Control Room
2 off LAN in Air Dive control room 

Tween deck: 
2 off LAN in Switchboard Room. 
1 off LAN in each workshop lncl dive workshop
4 off LAN in Sat control room 
1 off LAN in each Dive system switchboard room
2 off LAN in Lower Dive area (tank top) 
1 off LAN in engine room 

PC hardware/software is client supply. Client server to be located in new offline room Cabling to be CAT. 7
type. 

' 
' 

\ 
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POWER SUPPEY(Qf:!$}? :, ., •
The computer c�ri��¢t¢�::t�Jhe ��twork shall be supplied from a common UPS, with power outlets side by
side with the network ¢qrfriectiq"i'is, These outlets shall be In a different colour than the ordinary. (yellow) and 
marked "Computer Oo!y'1.\/-TT\:;(/ 
Power to the satellitetel�yl�iQl'.l $yst�in ref. item 546, shall also be supplied from UPS. 

f ��]Ef i;{mfu�tlFl1�\�f!�;!�l]owlng outlets foe

3 off colour pdnler�:: 
1 off scanner>, 

-··········· · ····· ·· · · · · ·  

GENER)(E\.1ps: 

Rectification to battery/foy&d t�i2�0V. 
Appropriate arrangern�nt f9r:1:>ypassing UPS shall be provided. 

· ·. ·: ·· · .. ·:::::·:.: . .- :.:-.�-:.:: · ·,· : ;: ·
·
·. :···,· 

.. :.:· ::::.:::_"::·::.::-::: : __ i:.·:>:"i:-:
::·:: : ·: .:·::-<.:·:.,: 

PERSONAL CQMP!Jf�R$ (PC)
· : · ···.·.·:-.·: · ·:·.:. : .·.::: ·.-.· . . ·,.'.' 

The PC shall��Im1ci1mum be according to the following min. specification: 
Owner sypply \ ••••

, .. . -:-'\"-:.:-:::-
.
-::·::�·:"_:.-:.: .- .- :.: •••• 

· ···· ··.· ···· ... sdi�w��E

· 

Software according to maker's standard, Windows XP, Microsoft Office XP Professional and Maintenance 
system 
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11 INSURANCE} FEE� & CERTIFICATES 
:::·.::·," -_-_-_ _  -_ _- . 

• ... ·:··--.'.·.·.·.·.·::.· 

111 INSURANCE/ 

See Contract 

112 CLASS FEES 
:·. : _ _  '", · · : · . . ·.·_··_· _· _ ·_· - --_- _ ·_:, 

All Class fee�tO Cl�ssific:ation$oc;ietYand National Authorities to be paid by Builder, except fees for the 
diving systern,),Qpplied by Q','I��( 

127<>IVIODELS 

<2 pi��e off ship models 1:75{j be·•d�1ivered by Yard,
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.
, :-:·:: -:.:::::.: ··'.\\ -�:/\:{\-::/.\:: :.:_:;-:_:_:)·. ::· .. ·: ::. ·, .:

··· = • .-::. :>{.i::-[:'..:!:,i;i'.{::::/::._•._ 
MEAS0F{��ENT$,,:�IALS & TESTS

;'_-·:: ::: ?: ·:>/:;·.:·:< < - : __ :_ :_·:•i::::·:_.:·� :::·:
TEST OF MAbHINJki

UDS 

Before trial test of t�l �ail�rigin:at the factory, the Owner shall be called upon in due course. Torsional
vibration calculaUonsto b� ¢ijfried out by the manufacturer and submitted to the Owner and the Class for
approval. ) i >•·. <··•·•••··.·. ··•··••> ·.·.•.. i 
Before !he trial trip !he rnain machinery to be tested at dock until the engine and propeller suppliers are 
satisfied with the ptelimln�iry a<:ijustrrients. Instruments and alarm plant shall be tested. The machinery to be 
tested at doqkibefcire the trialJrip]o the extent necessary to obtain temporary service permission for the trial 
trip from ClassifitaUon and NatiotjaLAuthorities. All machinery to be tested to the Owner's, Class and sub~ 
contractor'$eventual satisfa6ti6n.l\UDG sets shall be tested with the ship's equipment load, available at that
time. · · · ·. · •········ · · · ······ · · · · 

, : = • - - - - i.: i: :::.-:i ·.:-:::i/:.::-.:::·:-: i ·.: ·:-.:: .:\i:\{.:-.::
:: . .-::.::: _ -:_·:_i·f _::-}-iI.:-::: :

:--
152 TANK CAPACl"fY,lt-JCLl�ATION EXPERIMENT 

All tank capacitiesJ�be ca1�J1�t�cl and sounding tables to be made. 
One condition with frimforward, one for even keel condition and three for condition with trim aft.

• :· :.-:'.:::.::::.:·.:-:,::·.· .· 

The inclinatipry €l,;perfrr1ent is described under general data - Item I, previously. 

•• 153 FUEL AND LUB OIL FOR DOCK AND TRIAL TEST

Make of lub all to be decided by the Owners in due course before delivery. 
Yard to deliver fuel oil with certificate, lub oil and grease for trial trip and tests. 
Left over stock in storage tanks and unopened containers from the trial trip to be taken over by the Owners for
net price. 

154 TRIAL TRIP 

Technical trial trip to be carried out according to Classification and National Authorities requirements. 

A special program for technical trial trip to be submitted to the Owners at least 2 weeks before the trip. 

Tests to be carried out: 

1. Anchor test according to Classification requirement. 
2. Steering test according to Classification requirements. 
3. Manoeuvring test according to Classification requirements. 
4. Test which includes 4 hours continuous seNice wilh unmanned engine room. All alarms and service

data for the main engine to be noted on a special form. The form to be enclosed with technical 
documentation at delivery. 

5. Full speed tests to be carried out with double runs at a waterline of 4.5 meters (dm). 100% output on
main propulsion el.motors. 

6. Noise measurements to be carried out according to Class requirements 
7. Compass to be corrected to the National Authorities' requirements. 
8. Side thrusters to be tested and adjusted. Time for 360 degrees turn starboard and port to be

measured with various combinations of thrusters. 
9. Electric log to be adjusted during speed trial and radars to be adjusted and demonstrated. 
10. The joystick system to be adjusted and demonstrated. 
11. DP to be FMEA tested in all modes, incl. full function and calibration test of reference system. (FMEA
test according to classification guidelines). 

After the trial trlp a report to be worked out for all tests carried out during the trial and this to be submitted to
the Owners. 

µ;} \\ 
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. ·.·:.' '"''.:::._::::::::::::::.- ••• 

:� ::.·- _:::_::-._::.:_::_:-:,:-::,,:.:-.-_:.::> .. \:.:-- i.: .. :: '' ··::·::, :: ::· :: :: :� :: 

Generally all etjuipr:nerifto be tElsted according to supplier specification and Class Approval. A final list of 
complaints, recomrneriqati6ns, and alterations to be handed over to the Yard within 24 hours from the end of 
the trial trip. 

• • •• • • • • • • • • • • • • • • 
.- ... , ' ... 

All paper filters to bechangeq aftElftrial trip. Other filters to be cleaned before delivery. 
: '. ---_ • --_ .:_ •• _- - ::_.:_ • --:---:-.-.: ··, ": ": ·. :-: ·:' .: ··,: .-"-:-.. ·: .. , ·,: � 

... :_ :::.:::::: _ .. . :-:-·:·i_::i':i\:_::i:·::::::-:./·:-'.t:::•:i·'i.::·::::: .. :: .
. ;:: ..

156 TESTING OF ELECTRIC PLANT 
.:,:.'..!:'::'\: ".:-.. :·:.::.:;:,{:::_::::: 

The electricatp\iMs t6:bi tested in all parts with regards to functioning and insulation conditions before
delivery. ; ·•·•' ·>. The Owner's inspectocand class tO be informed in due time before the test. 

:":-.":-:}/:;:'.-/)i'. :::··" :·::-:i):
: ... :--:_

:.:-·:-::·; --_ .. -_. _- _-. . . 

Test t6 be Cafried out as follows:
a) 

• 
• 
•• • 

The generatof�Y.,ifh switchboard equipment to be tested according to the Class requirement.

b) 

c) 

d) 

e) 

f) 

····: ······· ·:,··· .· , ·: · . 

Consumers in General:
Equipment aridcomJ)orients, including motors, to be tested under normal seNice conditions, to prove
that they arE;! s9it:;1ble and satisfactory for its purpose. load current and temperatures to be obseNed 
when norrrial.st�a�y seNice conditions are obtained .

.. ,., ......... .... ... , .. . , .. , .. , .. 

Ughtihg<e¼rni��nt etc.
Test must be carried out for all switches to prove that they are working as assumed and that the light 
distribution is satisfactory. Test must be carried out to ensure that the plug sockets are in order. 

Alarm Plant. 
All warning and alarm devices for fire, light controls, steering gear, main engine, auxiliary engine etc. 
to be tested to ensure satisfactory operation. 
Yard to deliver a complete EO-tist. 

The electrical network to be measured for all THD all operational modes, incl. documentation of the 
results. 

Thermal photographing of electrical plant and hotspots on engines. 

156 TESTING OF DIVING SYSTEM 

Nominated Subcontractor's responsibility. 

162 GUARANTEE 

Guarantee work to be carried out according to the Contract. 

\;\ __ \ 
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MAIN G�:��;� ;:yb��
c

20 MATERIALS1)1ONSTRU9TIONS, WORKMANSHIP, UNITS & STANDARDS 

201 

All materials, eq�ipmeht; [llti6g� :?b� ifl�ish are to be of Good Ship Building standard, suitable for marine use 
and shall be nei

#

�ryd 1:f!�Jf?� g�f�g��nd imperfections. 

All materials uJ�J.�hail bg'.iJJ6e' c.lf ;equirements where. applicable or to equivalent standards, taking into 
account .ttiijlfuse: ih th� ln�r111Ei �nvlronment
an.d,.spe4ified·ambient_cohditiqn�./:<<······ 

. . . . . . . . - . . . . . 

All plates, bars and se4tion�J6aiF�� well and cleanly rolled to lhe full sections and be free from cracks and 
surface flaws, laminations, roughness and other defects. They shall be straight within appropriate limits and 
have a smooth surf�Q�/ i/ • ••••••••••• • •  ••• • ••• • • 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. 

The steel to be ll��ljJ't6 b�•6f shipbuilding quality with a minimum tensile strength of 400 N/mm2 and yield
point not lesslhan 235 N/mm2 in general. The steel to be tested and approved by class of which test
certificates h�y� t9Jiedelivered. 

... . .l?r�fiiakb�low main deck in generally to be of HP-profile. 

Stainless steel in general is to be of the quality ASTM 316 and ASTM 316 Lon exposed area (outside), unless 
specified differently. 

All galvanising to be done with best virgin spelter containing not less than 98% of pure zinc, after all welding, 
adjustments etc. 

All galvanising to be carried out by the hot process where possible and weighing not less than 350 g/m2
. 

All galvanised materials of pipelines shall be taken out and re-galvanised after proper re-treatment In all cases 
where the materials or pipelines have been subjected to heat by welding for making "last minute connections" 
etc. Where impractical to carry out hot galvanising, cold galvanising will be applied. 

All equipment to be stored properly indoors, before fitting in the hull. 
After the equipment is stored on-board the shipyard have to cover it properly to avoid damages because of 
dust, paint, water etc. 

202 CONSTRUCTION AND WORKMANSHIP 

All workmanship entering Into the construction of the hull, shall be according to Good Shipbuilding Standard
subject to the approval of Class. 
The workmanship shall be such as to assure fair lines and smooth surfaces. 

The hull to be all welded with double shell in machinery rooms obtained by arranging fuel and ballast tank at 
sides. 
Transverse framing with frame distance 600 mm and 650 mm. ref. GA 

Watertight transverse bulkheads according to the rules and GA drawing to be built in, and double bottom to be 
fitted. 

Decks to have no camber and no sheer. 



Main deck from st�rH foJL
J
.4 tJ he arranged for deck cargo with deck load of 10 t/m2

. Main deck between 
frame 74 and frameA 13to bec1rranged for deck cargo with deck load of 5 t/m2

. 

The upper mezzanirj�(h��gaff9of / Boat deck) to have a cargo deck load of 1 t/m2
. 

The main deck, from sIE!!rh to fr.7 4, in work deck area, to have extra thicknes, min. 18mm, in steel deck plate, 
and should be of?-grade quality. 

··:·::.-:_::.:: . .-. T·:::?\:.::-/·

The deck to be iJpport�d by strong girders and pillars, placed to suit the approved machinery arrangement. 
.,.-::·::/\:: :/i':i(\ )/::: ::-.·:\.::\:. - :

UNITS AND STANDARDS 
-· · · ·· ·· ...

.
.....

.
.. , .

.
. _. . . . . .. . .. .... , .:·. ··:·,·.: 

. .
.
. 
_ .

. 
_ 

All dr!;lwlngs �r1dct�currienis�r§!Jq show dimensions in metric units, scales, engine outputs and pressures to 
be in S.t units. • • •••• •• •• ••• •••• •• 
. • ·•• . .  . ... .  :·::_:- _._.:::-:- .::::. _.:::··:.:--.·: .. : : :,:i\.:·.

::/i::)ii;:i\.·:.:-:-.:i:·-.:·::··
·

Temperatures are to be statetj in ijegrees Celsius (°C) .
. .  . ::··. ·: <-.':.: .. . · ::· :.·: .. .. :·. ::· : :>-' . ' • • . ' ' . ' - . 

The following mosfcornn,()n units are appllcable: 
: ::··:·;.·

::::::· : -:: :i-·:·::,_·�-:: .:;-:::,:·:-:::.:·:. ·:-.:: -: . '.,:-
:: ,:

1 ton · . ,,., . ·:< , .... , .. ,:= ·.,·
1 Pa = 
1W = 
1kW = 
density sea water = 

1000 kg 
1 N/m2 

1 Nm/s 
1,36 HP 
1025 kg/m3 

DIN -standards are to be used throughout, unless specified differently. 
ISO-standards may be used, if they correspond to DIN-standards. DIN-standards are to be applied for 
dimensions of pipe flanges and face to face dimensions of valves which are to be connected to imported 
equipment and also those required in view of their special nature etc. 

203 CLEANING 

Prior to applying each coat of paint, all surfaces to be thoroughly cleaned and free from scale, grease, 
moisture or any foreign matter. 
Before delivery of the hull, a complete cleaning of all compartments tanks etc. to be carefully effected. 

204 TESTING OF TANKS, BULKHEADS ETC. 

All tanks to be water or air tested according to Classification requirements. 

No tank or compartment boundary connection to be coated or painted until testing has been completed and 
passed by Classification Surveyor, unless the primer is accepted by Class. 

All decks, flats, shell, bulkheads, to be hose tested as required by Classification rules. 
All decks, bulkheads shell etc. to be checked according to straightness according to IACS. 

205 X-RAY AND ULTRASONIC TESTING OF HULL PARTS 

X-ray or ultrasonic tests of welding connections are to be carried out at positions mutually agreed upon by the
Classification Surveyor, the Shipbuilder and the Owners representative.
Tests lo show good welding technique compliant with Classification requirements.

207 WELDING STEEL CONSTRUCTION 

Builder to carefully follow the welding table as approved by C.S. (Classification). 
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21 AFT BODY 
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211 SHELL PLAil�G 
•. ·:····::·->."

-

' .. ·.:
.

: ·:: . .. :. : .. ·,:·,. 

All welding under ,nain8J&ktot>J<io.t1ble continuous. 
However, in room whef� thefe �reiJ10 Ut1ings, only continuous welding to be used.

:··-·-- .·.:. _· _:··::._·,_· .. ·.-- _ 
... ·.:.:. · :·::::.:·::· :: : -:-.:· :-.:::.:-: .-: . : - · . ·,· . .-·:, 

Steel structure J�way 6f main :�.::irnuth propellers to be reinforced to propeller manufacturers and class's
satisfaction. PL of18 mrn>to beappHedas shell plating around the azimuth propeller. 

FRAMES 
The shiptoti1�; transy�rs�I anctiirigitudinal frames dimensioned according

• to max. draft midship. • • • • • • •• 
,,::

:- :--.-
-· .. :

. 
_-_-_

. 
:·=_· . .-

.
. ·:::--::: .·'.· .·: · 

Frame spacing: 6Q0 llllllaftof#14. 650mm between #14 and #138. 600 mm from #138 and forward. 
_, .. :.">"· "'•,, • .. -

-···.·; ·;··- ::·.: : . .  ::--
::- .. ·,, 

'" 

Double bottom aft()lengfn�i6om to be built with whole floors on every 4th
. frame ' or according to strength 

requirement, ()fas pe(approved drawings. 

·
.; · .. ·. 

__ :::·-:: :··::'.::·: ·i:?:�::_:·:_.'.•i•_i·; :·-.:·-
. ... 

212 EYE PLATES •
"
' . ,.,. 

Eye plates are to be arranged under the stern to facililate the fitting and removal of main azimuth thrusters. 

Where eye plates are welded directly to shell plating, local stiffeners have to be welded on the inside.
The stiffeners to be in line with the eye plates. 

213 STERN SECTIONS 

A main azimuth thruster room is to be located below main deck. 

The hull is to have aft peak tanks extending to Main deck at SB and P�side of the stern. 

Access to azimuth thruster room to be arranged by one staircase with ladder from main deck and one corridor
from Upper Cargo Room through Roll reduction- and WB. tanks. 

Access to stores room for main deck to have a sill height of 600 mm and to have weather tight door. 

214 SKEG 

A tapered box constructed skeg is to be arranged at the centreline aft. 

Box coolers for propellers, el.motors etc to be located in the skeg, according to drawings. 
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22 ENGINEANQMIPSHIP::'.AREA 

222 BOTTOM cON$tRUcirlbN.AND KEEL 

Double bottom .:\ :r_:;;:::i __ e::·:><:•·•--Double bottom to.be a/rMged��.jtj(3A. Double bottom to be entirely closed from PS to SB, according to the 
rules, refer to class:'noiation:<: \ _ _ .-.. --_-

-
.•--•-.... ------------•--

Plate floors are}o/be �rf
a

ngeda(every transverse frame. All floors {excluding tank bulkheads} are to have 
lightening and_:�C(:�SS holes;._.--._--- _-._---·- • _ - .-
Floors to be�91.f�le:contiriuously\veldedto shell plates, tank top and girders. 

. . . . . . . .. . .. . .  .. . .  . .. . . . .

:;\��ft1l�;��!:s�ngfiYCi��i�i�����ers are to have drainage holes at upper and lower edge with area

. . . . . . . . . . ... . . . . . .. . . . . : .... · :  .. · ·  . . ·. · . .  ·:·.··. ·. · ··. ·. ···.'. '·:. ··,. · 

All burned edges in�ide 91:>�t��jc{�e rounded by grinding. Bilge wells, drain tanks, sludge tanks, cofferdams 
etc. are to be arrang��Jrj �!?YR'�- �ottom as required. 

Gutter to be arr�Jl9��;�ftfo�11gl�e Room between P&S bilge well.

Each doubl1:1�o'ifof
o

t�rlk(excluding sludge tank, cofferdams, oil sludge tank, bilge water tank and F.O. drain 
tank) to be provided with two access manholes with bolted plate covers. All other tanks and cofferdam{s) to 
haye pri°e access manhole each. 

_ Below inanholes, tanks to be provided with ladders to give easy access to the tank. (as per DNV GL 
requirement). 

223 INNER BOTTOM AND FOUNDATIONS 

INNER BOTTOM 
Inner bottom plates to be longitudinal stlffened and forming the tank top of double bottom tanks, to be 
strengthened according to C.S. 

MAIN GENERATOR SETS FOUNDATIONS 
Reinforcement for each main generator sets to be arranged. 

VALVE FOR DYNPOS EQUIPMENT 
Valve for ND 500 in DB to be installed at frame 54-58 PS & SB. 

HPRTRUNK 
Trunk for ND 500 mm to be arranged at frame 54-58PS & SB with overboard valve. 
There shall be a local status indicator on each valve and an adjacent telephone to the bridge. 
There shall be a bilge suction below each valve (double bottom plate in trunk to be min. 15mm). 

DIVE MOON POOL. 
Moon pool to be arranged between frame 75 and 82. Radius in the Moon pool corners on the shell plating to 
be acc. to class requirement. Moon pool size (free opening): 3,9m x 3,9m. 
Damping zone preferably to be arranged around the diving moon pool, according to arr. drawings. 
A cursor system for diving bell to be arranged in the moon pool according to dive supplier requirement. 

DIVE AREA/ MOON POOL 
Area on tank top between frame 75 - frame 103, to be arranged with diving Kelly bottles and various diving 
equipment, acc. to arrangement drawings. 



Area, tween decl<betwe�n frame 75 - frame 103, to be arranged with diving equipment and 3 of chambers. 

224 UPPER DECK 

MAIN DECK 

The main deck, f;6rn �t���J�tr.i4,Jn work deck area, to have extra thicknes, min. 18mm, in steel deck plate, 
and should be of Z�grade quality, 

Main deck from stern to fr.74.to b$ arra�ged for deck cargo with deck load of 10 t/m2. Main deck to have no 
sheer or no camber. Flushhatches·on exposed cargo deck area to be dimensioned for 5Um2 

. 

. :· .. •• •• •• . .  --:.. .. ··.··· .. .. .. ··:,.:.,, 

Stiffening of main dec:k to be longitudinal in cargo area, with transverse girders supporting the longitudinal 
·· beams. In for.vard part ()fMaindedk (foreship), the deck beams to be transverse and in line with the hulls 

framing system. 
• • • • • • 

. . - . . . 

Foundation / pedestalfor\�otonnes crane at a radius of 10,5 m (offshore rated) to be arranged starboard 
side at approx frame41Lfr.47. 

-::.:··:·: ·.:.·:·-·· 

Foundation and ped�stal f�r one 10 ton crane at a radius of 12,5m to be arranged SB side Boat deck at Fr. 
74. Crane to have 300m wire.

Foundation and pedestal for two 2 ton foldable cranes at a radius of 15m to be arranged SB- & P side Capt. 
deck at Fr. 109. 

Dive control room and Air dive room to be arranged in Dive Hangar on SB- side on Main deck between frame 
74 - frame 88. Air dive baskets landing area to be arranged on SB main deck with 2 off Air Dive A-frame 
above on Shelter deck, according to GA FRC with Davit (boarding) to be arranged on PS on Shelter deck, 
according to GA. Dive Store workshop to be arranged on Main deck in Dive Hangar, acc. to GA. 

A Dive System Switchboard Room, Diver Suit Wash room, Dive Sat Control room, Pantry Store, and Dive 
Pantry to be arranged on Tween deck between fr.75 and fr. 103, acc. to GA. 

Suficcient foundations for the Dive equipment to be arranged acc. to GA 

Engine control room, wardrobe, laundry and offices to be arranged on main deck according to GA. 

Foundations and reinforcements for deck equipment to be arranged. Sufficient drainage to be arranged. 

Details regarding this equipment to be arranged in accordance with suppliers and Owner. 

Railing at the sides where openings to be arranged as removable railing. Splitted in 3 sections each side. 

DIVING HANGAR 

Dive hangar to be arranged from main deck to boat deck between frame 74 and fr. 103, according to GA. The 
hangar to be built in steel, but as light construction as possible. Adequate stiffenlng/strength to be maintained 
to prevent unsighlly steel constructions of hanger panels. Deck and stiffening in hangar roof to be arranged in 
accordance with the dive supplier's recommendation. 

Main deck in hangar area to be locally strengthened for diving equipment where needed according to 
suppliers requirements and 5 Um2 in general. 

The shelter deck in hangar area between fr. 75 to fr.103 to be dimensioned for 2 Um2. The deck to be built and 
arranged according to GA & detail arr. drawings 



·:::::;:::":·:::.::
:
:::: :i··,::::::-::•::::· ;-

:
,;·-;:·,.,. ···=::: - .:::\·:i--::::::::::::·::, 

Deck load o�:JR�lt�[�-�-9K:��f�I�$ hangar area to be bullt with 2 tons/m2 , and locally strengthened for the 
various e ul menfwhererieeded;Cq p .-.-._.._.".,;-, . .-. .-,.- .. . -,.-.-.-._.-:-.::-.'.'."··--·""·--···--·· "

\_:-.:,i: i:·-<<•:- _: .. : :_ :_ /-_: ::. : : \-._:._; :._:.:: ::·:; ·:: ·. 

The Dive Hangar to �� �fr�hg�#With door on PS and SB sides, according to GA. 
... . ....... . ....... .. ..... .... ...... 

. •. :::-:·:;·::·::.::·:··::::-::·::- ;·:;··-: ::::·-::-:::·- :- :: -� ::_;:·-�- -:: -::: -:· .. 

A trunk with lift tof prgyi�(prj/f99gJp(\�e diving chambers to be arranged from shelter deck area to tween deck 
area. 

Dive control ro_qij) <¼te�I) ih#�(�t�A>Ji �� arranged in dive hangar area acc. to GA.

elter deck outside of hangar on both according to GA. 

RQY HANGAR 
• ••••••• "R6V hangar to be a(r�ng�d ���w�e,{main deck and boat deck between frame 103 and fr. 112, according to

GA. The hangar to .b¢ built ·111 MeE31/but as light construction as possible. Adequate stiffening/strength to be 
maintained to prev¢ritjtj�ight1y �teel constructions of hanger panels. Deck and stiffening in top of hangar to 
be arranged in aq99(9;:ip¢�y,mh the dive supplier's recommendation . 

. ._.:.'-:::.-.:--
.-::

:--.-:::-::-::,:_.-_.::.::-.-.;:-::.:,:--" 2 Deck load on.tn�in deck in hangar area to be built with 5 tons/m , and locally strengthened for the various 
equipme�tJ�9YJARS & umbilical winch system) where needed. 

Ha11g'?r
1

t6bf�rranged with door/side port on PS and SB sides, according to GA The hangar to be arranged 

I/ 32 

according to GA 

226 DECK, FLOORS, PLATFORMS, BULKHEADS AND HULL TANKS BELOW SHELTER DECK. 

ENGINE FLOOR 
In engine room ladders stairs etc. are to be provided. 

Arrangement to be agreed upon and approved in details by Owners representative. 

TWEEN DECK 
Tween deck to go throughout the hull without sheer or camber. Where tween deck forms tank top/tank bottom, 
plate thickness and stiffeners to be increased according to Classification requirements. 

BULKHEADS 
The hull to be divided into compartments as Indicated on the GA-plan by means of transverse and longitudinal 
bulkheads of oil/watertight construction. 

Bulkheads to be of plain construction, welded directly to shell, deck and tank top, and provided with stiffeners 
of bulb or angle profiles. 

Minor steel bulkheads inside accommodation may be of corrugated type or stiffened by flatbars. 

TRANSVERSE WATERTIGHT BULKHEADS 
Transverse watertight bulkheads to be arranged according to Classification requirements and according to 
GA-plan. 

T 

� 



GENERAL TANKS
.:.·::·,· :· . . ·,.·:.·:.·:.-, .••••••••. ·• .. : ... 

In all tanks cut otits in.Jfo()trand beams for drainage and air escape to have an area of at least 25% above
suction pipe. ·.·••·· ··••<· >··•··•·<i >•· 
For specification of bilge and ball9st, air pipes and sounding systems see main gr. 8. 
All cargo tanks, fW <:1nd l3ali;:is[.tanks except double bottom tanks and peak tanks to have suction well 
recessed in tank bottom. 

• • • • • • • 
_.:\\\ ·:·.:::":_:=_ :,-�<-:·:i·:·.:::·:_\:'·:_ .. _.:i'_I.-.:,._ :·

Note( The sucHJ11s/f1ilir19 �n� tank Yllntilation pipes to cargo tanks and room / compartments shall be 
arranged such tl}.it thll watertigh(lritE!grity is not compromised. 

,:-:·:-::-?::-:-::::":::
-:.·,_: __ 
:-:
:

-: :·.:. :·.::, .. :: .. : .. ... .. .. 

CARGO TANK$ 

FUEL OIL 
···:· .:·:::_· :: ..... . :·_·· :·_: : · .: _ .::· 

Arrangement to be made forsi;io"\ple taking from each tank. Ref 701.

FRESH WATER • 

To be arranged With possibility for sample taking from each tank. 
Arrangement to bemade for possibility to add sodium chlorite to each tank. 

• STABILISING TANKS/ROLL REDUCTION TANK

One-1- off passive stabilising/Roll Reduction tanks to be arranged below main deck between fr.29 - fr.34. 

The tank to be arranged with 3 longitudinal rows of water flow restrictors. These restrictors or grids to be built 
by vertical angle bars of sufficient strength, or as bulkheads with openings as per drawings. 

The roll reduction tank to have ventilation pipe and suction pipe from both sides of the tank. 
Ventilation pipes to be arranged with water traps. 

227 MANHOLES AND LADDERS IN TANKS 

Manholes of NS standard no 6261/ Yard Standard Nominal size 600 x 400 type 812 in general to be used and 
fitted in all tanks. 
For double bottom see also part 222. 

Where necessary, ladders or steps to be fitted below manholes to give easy access to all tanks. Handgrips to 
be fitted outside and inside above manholes where vertical lids. Internal ladders in ballast water tanks to be 
galvanized and bolted. 

\� 



242 FORECAE3J.� 

F orecaslle-dec:kextendi<iro·rn k.ii2}c{stem with transverse stiffening and longitudinal girders supporting the 
beams. Below 'cranes/Winches :arid 'davit, deck to be reinforced with Inserted plate of increased thickness. 
Beams t:1fl�ig@�r8to �� 1Q9re����:�9<;<:>rding to Classification requirements. 

············· ··········-··········· 
...... .................... 

··-·· ·· ·-··· ········· ······· 

• ·243 BOAT DECK
i :i :;: ; ·; _::;� :; ·: !:: :_ :1; i 

·
::: :� -: -�::i :;i .: :�; :: :; \:! ::! i .:: !i : :: ;� ·i ·; ( :: : .::.

Boat deck to be bui'ltclosed �bove forecastle deck. Five -5- of mooring openings, two -2- on each ship side,
and one -1- in bow,ih¢tv.r�er{forecastle deck and boat deck, to be arranged/built in near location above the
fairleads. Sizes c:1<::@tding to GA and detail steel drawings. The five mooring hatches, between forecastle deck
and boat deck, t<i �e hydraulic operated.
Railing of S9Ud q�l)ign to be arranged on boat deck, all the way round.

Chain lockers for anchor chain to be arranged. Manholes and steps for access to chain locker to be arranged. 
Near bottom of chain locker a grating of perforated galvanised plates to be arranged approx. 300 mm above 
bottom level. The chain locker to be self-stowing and arranged with suction. 

Attachment for securing 'bitter end' to be provided. 

/134 



All deck�ft�fI;�V�h6  
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251 
")i(i·i:·)'.:\:�i:{::;1:i.:i::::·i:·:;:;::-i:_:;:::i:::-�-:i::�:i;\:._:

A three-tier superwu:�fiite:.a.ccqfding<to 
: __ 

GA-plan built in steel to be constructed on forecastle deck. 
Boat 
Railing 

deck 
of soll

to 
d 
be �lil!t 

design Jo 
clq�,�� 

be 
��PY�
arraiig'e(too 

'fqi�qastle 
boat 

deck. 
deck, all the way round .

;:_::-;"._:,:.:,:_:_:_-. .

Outline and .. l;lre
.. 

.��;.§f 
-:. 

s1,1p�rstf1JCtllr(.\ �re Indicated on GA-plan. 

 
s���f�rii

f
�b·�l

'
riiber.
§helte

r deck, to be 2800mm. 
:·oeck height between'.$h�lt¢tcleckiatid forecastle deck, to be 2750mm. 
Deck heights in the thr�� µpp�rajpsftier's, to be 2700mm between deck plates (from steel deck to steel deck) . 

.. ! :.-: :."::.·.: ·--� •. ·.: ··;: • : 

Outer bulkheads t():��,W�il �Ji&�n,Jd with angle profiles on the inside. 

The whole structtr�ild 6� dt��lded construction with direct welded connections to deck plating. Pillars below
girders wit�i,Q 9�9k.h:C>µses to be adapted to accommodation partition bulkheads. 

Exteriordcit>t� �referable to be made of Steel/GRP wl!h sill heights in accordance to the "International Load
.. , . '." Li rte 'Convention" requirements. In deckhouses all outer bulkheads to have gutters. The exterior doors

provided shall meet ISPS code. 
Flat steel bars forming gutters to be welded to bulkhead stiffeners and brackets, and to be continuously
welded to deck plate on the wet side. On the dry side welding may be of intermittent type. 

252 CASING AND FUNNEL 

Casing and funnel to be arranged as shown on GA-plan. 
Casing to extend from main deck to above wheelhouse top and with adequate strength to carry the funnels
uptake structures. 

Access to casing and funnel to be arranged. Vertical ladder Inside casing to be arranged.
Expansion tanks for main engines cooling system to be located in casing. 
Open gratings to be arranged within casing and funnel at deck levels. In the upper section of funnel fixed
ventilation louvers with weathertight closing possibilities are to be fitted. 
Easy access for inspection. 

254 BRIDGE DECK AND WHEELHOUSE 

BRIDGE DECK 
Bridge deck to be arranged as shown on general arrangement drawing. The deck to be arranged with outside
stairs for access to boat deck on starboard and port side. 
Bridge deck to be well stiffened with beams and girder system adapted to wheelhouse bulkheads. 

WHEELHOUSE 
Wheelhouse to be arranged as shown on general arrangement drawing. 
The wheelhouse to be built in steel and of welded construction. Deck height in wheelhouse to be minimum
3800 mm from steel deck to steel deck. 

To give space for cables and pipes etc. an angle steel structure for carrying a fire and water resistant floor to
be fitted approx. 1100 mm above bridge deck level. 



Doors in wheel��di�t6heof GRPwith window . 
• • : _·/.:-::/·.:-H·: ·::)i;·:_?\:_\}-: · · · · 

Bulkheads to be arrangedf9r1A1in�ows according to GA-plan .
... ··:

.
:
.
·,·· ........

.

.... ' 
.

. 

Flat bars forming gultetst6 be'We!ded on inside of the stiffeners all around the wheelhouse· perimeter. 
: ·: _--:- ---.---:

_ 
--,·:-
. 
_. -•• : ·_ : :i:·.

::-{: :::_ :_:_�:.:.::: :::::::..--::::::::":_::
:::: :_ -; :. ·. _:; :.'..:. 

Reinforcements Jar installaUod al a helicopter deck designed for a helicopter of type Sikorsky S92, with a
diameter of 22 nito be art�nged . 

.-::::�:::.:-:::-:-:.<<. ·.:_-.; .;\\.:::; 
:-.:::::-.:'.::'.::'.:::.'.:·.·.: ·::: ·.= .. :: ... ::,·.::· 

STORE/ SKY�LOBBYciNTOP OF WHEELHOUSE 
:::::_:::.':.:·.:-: ·::-:::· ::-.::··.:·· .. _·;_,i:-.<-::_....-:_-

One store 1;.1ndsky lobby to be arranged on top of wheelhouse according to GA plan . 
.... $!<y]obby to be arrangedwit� sufficient entrance with weather tights doors and stairs down to bridge deck.

Alexandre Savov
Highlight



26 HULL OUTFITTING 

. . . . .. ................. : · 

261 MARKS ONHIJI.
.
L. 

VESSELS NAME\ . . . .. .... ....... ........ . .. . 
,:,·: ·.: ··: . .  '

. 
:· .. : ..... ::.:., .. ,·;··,:: · 

Name of vessel to be in raised· i.teel pJ<lte letters 500 mm high welded to ship's side forward. Name and port of 
registry in raisedsteeLplate letters 400 mm and 300 mm high respectively to be welded to Port and Starboard 
quarter. . ..••• >\ \)/ ···•\.•·•·.•·.·•·•/i· <<.•····•• ii{"MT 6023" t()llE!Welded one9ch.side of hull below boat deck level. 
Owners fleetetnp]ems in sfoelJobe fitted according to GA. 
Shipyards logo on bothsidesll() t,e fitted. 
IMO Number to be on both sides,<> 

DRAFT MARKS .. ... . ..... , ... . ,,, ,. ,. 

Metric draft marks of steel pfat�tobe welded on ship's side forward, midship and aft and at centreline of the 
transom. </ . \•.·•• i\ < <•····· 
Size of figures arJdJetteri:, 100 mm. 

FUNNEL MARKS 

owJers fleet emblems to be cut out of aluminium plate/stainless steel and to be mounted on distance pieces 
on both side of funnel, with lightning. 
Option: Charterer's logo, where convenient, on both sides. Option end. 

WARNING MARKS 

Standard warning sign for bulbous bow, retractable azimuth, bow thruster units and echo-sounder/log to be 
welded on each side of hull above loaded waterline. Signs to be of steel plate. 

FREEBOARD/TONNAGE MARKS 

Freeboard and load line markings to be welded on port and starboard side and midship according to load line 
certificate and Classification Surveyor's satisfaction. 

TANK BORDER LINES 

Corners and borderlines between tanks to be marked by welding marks. 
Tank identification and content to be marked beside each tank bottom plug. 

PAINT MARKING LINES 

Border line between antifouling and hull paint to be marked with interrupted welding marks. 

262 BOTTOM PLUGS, SEA CHESTS AND BILGE WELLS 

BOTTOM PLUGS 

All double bottom and peak tanks and cofferdams to have one 42 mm drain plug of stainless steel - NS 2573 
M42 x 2/ Yard equivalent shall be used. 
The plugs to be of externally flush type with min. 25 mm thick flanges intersected in shell plates. 
All bottom plugs to be marked with tank number. 



· · ·:,·.:, . .'· .'·:'.·:·-.-:•·::-:.::· .. :·::.,:_._::::··.- '':·. '·'·· ·:, . .  • .... ;,., 

The following sea ch��i�fo:��:,rr.a'riged: 

One sea chest to be�@h9?#i�(�tgine room. 

Separate sea che#t f�rti�;wi�;�'.i:��D�rator plant to be arranged. 

Two sea chestsJ�f:divirij,fa��'t�f�)cf§�)1rranged outer diving area .
. ,. _.: .. , .. : ............ : ., .. ,: 

One sea ChE!�Up �¢ a���h.��� iff tciw�(�� pump room, to serve ballast system and third fire pump. 

Genen:1I f<>r:�e�· chest rn�il'ti()n�<{��ove: Removable galvanised steel grids or gratings to be fitted flush with
the shelFplatfri'g in thei$�a· GM$ti(op�rdngs. Sea chest to be arranged with air-blowing and antifouling device .

... ··:: Aif'vehtentilation fro1r1 ;��� S���Jt;jfp� 'arranged to open deck . 
.. .. .. .. . . .. ... · .. · :; ,•·.,; :".:," ,",,' .' ... : :", ;, 

Sea chests for box �09l�r{to b.� �franged according to GA. 
............... ........ ........ 

BILGE WELLS • 
: • • •• 

, :··:--:-:i:'.:·:··;-•::·:,·:::::.::·:·:.·::---: ::·:·· 

Bilge wells of sufficienf size to be arranged according to Classification requirements. Care to be taken in order
to ensure a.ccesfto wells for cleaning. Strainers of galvanised perforated steel plates to be fitted as covers for
each bilg�Well.··•.·· 

263 FOUNDATIONS AND REINFORCEMENTS 

Reinforcements to be arranged underneath foundations for: 

Anchor/Mooring winches
Mooring winches 
Tugger winches 
Cranes 
Davits 
Reinforcement for offshore Cranes to be arranged amidships, below main deck. Reinforcement dependent of
capacity of cranes, ref. GA. 
Relnforcement for Helideck (Sikorsky S92). 
Diving main equipment (chambers) and auxiliaries.
ROV LARS equipment 
Below winches, cranes masts etc. extra girders to be fitted if needed. 
All foundations on open deck to be made fully enclosed, or with good access for maintenance.

264 FENDERS AND BILGE KEELS ETC. 

FENDERS 
Steel fenders to be arranged as a sheer strake plate with increased thickness as shown on general
arrangement. Plate thickness and extension to be approx. 
20-25 mm and a height of approx. 1000 mm. between fr. 1 and 101 each side. 
7 off rubber D 300 mm fenders on each side of the ship. 

BILGE KEEL 
Bilge keel to be made of 370 x 13 mm bulb profiles in general and reduced to 280 x 12 bulb profiles at the
ends. Bilge keel to be supplied on each side. 
Double continuous welding has to be applied, and the bilge keels to be welded on doubling plate against the
shell plating. 



::_: =::'. .. '.::::: ::::.:!.:::::::.:::::-:::::::·;.:: .. ::. ·=·::::::::, 

266 ANCHOR ;8&k�f�:A�b ;AWSE PIPES
. ':"))};:_:/ ... ;:i:,;-: ::\\!.i::_;..:-;.: .. .. , . . . 

ANCHOR POC Kerst :+:)1:L((::. : {! }}\.
Anchor pockets sQftabi�f�r�ri4Hbt$i6($pek type (short shank) to be arranged on starboard and port side as 
indicated on G.A,·'.drawirig. •• • • •• --- • 

·· - · · ······ · · ····· · · ···
· :i���(���ct!6��%t�::�2�1��t#�p�� hawse pipe of sufficient size and wall thickness to be fitted on each

.. :·:·:"·:·. :.:::·,"".': .. ··. ::·.·::· : : :  ... :•1. \ ',: '· 

At shelter deck lev�Jtjli\Y�e p!pi:i:�)o be adapted to ensure a good lead in to chain stoppers and anchor 
windlass. · · ·- · · ·-------· ·- · ·- · ·- ' · 

Hawse Pipe to b!:lfi�t�ctWith'water wash for anchor chain. 

2s, Gurr�Rs�'a_u[wARK, RAILINGS AND CARGO DECK
.:··, ···. -.·

·
:.··:·.···: 

.. 

- GUTTERS

In all accommodation areas and in wheelhouse, gutters to be arranged on the inside of outer bulkhead
stiffeners. Drain system on gutters to be arranged.
Gutters are also to be fitted on main deck on the inside of frame brackets in the accommodation and provision
room area.
Welding of gutters to be carried out as specified In section 251.

BULWARKS
On shelter deck, forecastle deck and bridge deck bulwarks are to be arranged according to GA-plan.

Freeing ports in bulwark plate and shipside on main deck sb. and port side to be carried out in accordance to
the International Load Line Convention. Freeing ports on main deck to have hinged covers. Liners in hinges of
bronze.
Freeing ports arrangements to be approved separately.

Freeing ports shall be designed so that blocking by ice is avoided as far as possible and so that they are
easily accessible for removal of ice should blocking occur. (ICE C)

When locating the bollards and fairleads, supports to be taken into consideration.
The bulwark is to be vertical and have a height of approx. 1100 mm.
On top of bulwark, a pipe, dia. approx. 139 x 8 mm or bulb profile to be double continuously welded to bulwark
plate and supports.

On forecastle deck the bulwark to have flanged supports on every second frame and a vertical flat bar
stiffener in between.

Forward on forecastle deck the bulwark lo have a height according to GA-plan.

The bulwark to be faired outwards as per GA plan, and a bulb profile is welded on top.

Bulwark supports forward to have depth of min. 300 mm at deck or as per drawings.

Removable bulwark sections to be arranged on main deck according to GA-plan.



RAILING 
,··: · :·· :·.·:.· . ·:·:.·,.·,: :·. · ·- . .. 

Railing on open d�tkt6 b&arrang�d according to GA-plan. 
•
. 

_ ,., . -.
· ,.·::·, ,., ,., . .  

.... ·· , ,·, ·· ·.· · ·: ··· 

Railing to have a heighfo(ab.J050mm with flat bar stanchions on every second frame. Top pipe on Shelter 
deck approx. 060 mm and els�where according to NS. Railing in front of cargo deck, see separate drawing. 
Railing pipes and stanchions t() !Jl:! galvanised and have sufficient strength. 
Spacing between pipesJo be in accordance with the "International Load line Convention".

_.,-:::
:-/::

-
:�::} ;::·.-:-·::::··._:/::.:-.:: 

SECURING oi=bgcKgAkGo
.:::::::::·::.:./.:·:/'::. ::: : : ·,_·.,::· :·,-: ·:,_::·.: 

On main/cargOidec:k afotai.oL10off"D" - rings with a min. breaking load of 5 tons to be fitted - 5 on each 
side of the deck.> > 

:.·· -:. ·.·, .. : , ·. :  .. . : _ _ .::·_. :::
-: · ·· :·:>::/,:··:-::··::·:,· .: ·: ·. · : .. _· .. :._·.:,:: .. ; .. ,·,_: :-.-· ,-.

12 �ff "fr· � rings with I�it1. breakil
1
g foad of 30 tons to be fitted - 3 rows, one in centreline and on each side 

of the cargo deck. .···•.· ·•> i•.• ·•·• .. •••ii \/< > 
Locaiion of steel eye plates, guiding rollers and "D" - rings to be shown on Deck arrangement drawings.

268 

:·i:::.·:- ··.:.:·-:. ··::·:··-:':: ::::·-
·:::::::,.:::.·:.:•.i:: :. : 

, ••

Funneltobehuillonwheelhouse top according to GA-plan and separate drawings 
Thefunnel to be well stiffened, supported and of welded construction. 
See also section 252. 

Drain pipes from the aft end of funnel to be lead down and overboard at main deck level. 



27 INITIALl(JRFAGE.:P�:EPARATION 

All steel plates a�d:�r�f1i:�§���f9r� these are welded in the construction, to be dry abrasive shot-blasted to 
ISO standards SA 21,f�@§�pp;.pfirned in automatic plants. 

:. ·=.;\)·/.i.\/./X/i\/i�\/\!\\\j\\::. 
MIii scale, rust or}::ither ki'r1ds oflmpurlties to be carefully removed. Possible remnants must only appear as
faint shadows oriithe uhifqrm>rneleiiHc grey surface. Any damage incurred during storage, transport ·and 
working of steel plate�;is te> ije m'.ad�igood by mechanical clean Ing and primer re-coat to paint manufacturer 
approval. • ••••• ••• ••••••• ••• 

.. ·i/>:!(;:;\l:/•i(.\\:.'.;.::\/.:·/,.(:·:;:;.:\\:' 
. •·• }\v<i 1'.>�6nip�nent zlm? ;.��rii/$@�i�rimer In compliance with the paint system to be used. The film thickness 

• • of the shop-primer to beJ!iE20 r'niqtons but shall not exceed 20 microns, otherwise adhesion problems with 
the paint system mi�gt#¥4(} 

PREPARATION .E(EFORiMAIN PAINTING

Prior to the.a·pJti�;ti6ribf the first coat of the main paint system, all welding slag and spatter, rust, salt, grease
and 9ther pql)tamlnation to be removed from weld areas and plate surface . 

..... : .: ... ::·:·.:·::.:::.:::.·· 

• - 'A1{:�1·d�, burned spots/areas, damaged or rusted shop-primer areas etc. to outer hull, weather exposed 
areas, tanks and wet compartments to be blast-cleaned to SA 2½ and touched up with zinc-rlch epoxy primer 
or primer for following coat. 

All welds, burned spots/areas and damaged or rusted shop-primer to remaining areas to be thoroughly 
cleaned by mechanically wrre brushing, rotating grinding discs or if necessary blast cleaning to SA 2½ . 

All sharp edges to be rounded radius minimum 2 mm. 

PAINTING 

A stripe coat to be applied in way of all welding, sharp edges, notches, scallops, brackets etc., before and ln 
between each full spraying coat. 

Intervals between coats shall be strictly in accordance with the paint manufacturer's instructions. 

Prfmers and coatings to be applied within the temperature and humidity ranges
as required by the paint manufacturer. 

The vessels paint maintenance system to be followed regarding touch up of damage during conversion. 
Yard to apply well known painting system. (i.e. Jotun or International) 

The Yard to organize paint representative to Yard account. 
Polisiloxane for top sides and Elastomeric Foul Release Coat for under water areas; IMO specification for 
Ballast tank coatings with coating technical file. 
All pafnt application to be carried out in the presence of the paint manufacturer. 

271 BOTTOM SIDES UP TO LOADED WATER LINE, SEA CHESTS: 

The vessel shall be painted in accordance with following specifications which has been provided for guidance. 

All thickness in DFT. 



FLATBOTTOM 
·::·: -.: ,:, .. :, :

:,,·._._.,: ,:, .. -,_·::::·:·:·,:_.:.· .... ·_:-.:-:·-: ·:· ·.·::- . .  .
-:. 

1 coat of lntershield 3()Q)•·••··••· > i
1 coat of lntershield 3oo+i 
1 coat of lntersle!:!k73:Z • 
1 coat of lntersle¢:k970 ··••········ 

. , . ,  .. ,....... . ....... .  , . . . .  . 

1x 125 my 
1x 125 my
1x 100 my
1x 150 my 

Antifouling thick��is fC1r,uii yeardrydocking lntervals. For worldwide sailing with average operations of 
5000nm peffoi:>11\h._ • •• 

Seache�{Thfj�t:;s, 6i8:��0YerJanks,Thruster-tunnels 
..... A low surface energy foul release c9ating scheme with self clean characteristics 

• • •• • 1 coat of lntershield 3.QQ \< 1x 125 my 
1 coat of lntershield3Q0 / < 1 x 125 my 
1 coat of lntersleek73T. 1x 100 my 
1 coat of Inters leek 970 < 1 x 150 my 
Anti-fouling thickriessfi:>(fiyeyear dry-docklng intervals. For worldwide sailing with average vessel speed 14
knots in 70% ofdrfdpcking interval. 

.:::_-:-;::-,-.'.·:_(::::/:..:i:;,_:,i::::
-::.:-.::"":.:-.··.:.·· •

272 TOP SIDES WITH BULWARKS (OUTSIDE) 

2 coat of lntershield 300 
1 coat of lnterfine 979
Final coat Yew Green 

2 x150 my 
1 x125 my 

273 WEATHER DECK SURFACE INCL. BULWARK (INSIDE) AND CARGO RAILS 

1 coat of lntergard 269 
1 coat of lntershiled 300
1 coat of lnterfine 979 

DECK BENEATH WOOD SHEATING 

2 coats lntershield 300 

274 EXTERNAL GALVANIZED RAILING AND STAIRS 

1 coat of lnteguard 269 
1 coat of lnterfine 979 

1 X 50 my 
1 X 150 my 
1 X 125 my 

2 x150 my 

1 x60 my 
1 X 125 my 

275 DECK EQUIPMENT, CRANES, DAVITS, HATCHES ETC. 

1 coat of lntershield 300
1 coat of lnterfine979 

1 X 150 my 
1 X 125 my 

276 SUPERSTRUCTURE, DECK HOUSE, CASING, FUNNEL, MASTS ETC. 

1 coat of lntershield 300 
1 coat of lnterfine 979 

1 X 150 my 
1 X 125 my 

All painting stated above shall be applier after application of necessary primer coating as recommended by
the paint manufacturer. 
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a. 
b. 

c. 

d. 

' . 

EQUl;M�tTsuaJE�T�O GALVANIZING
·.•, • ·.:.--.: -·.·_:· · ··:·, ·::· ··;· · "•'• 

External :iairsJ·••
··
••i\•

·
.••··•••

·
·<·•••·•••·•••· .

. ••·•·•·
.·
··•·•

Pipes and flat bars in external railing. 
., .. , .. , . .  , ....... ,., .. , . .  . 
···;:,:,::·::··::·::·::·;:···-:.···· . 

Strainer plates in main �rid aux. engine sea chests. 
Strainer platesj11 bilge wells,······ 

::.:::-: ::.:;;::: .·::::
:::: :-:::. :::

.:·:::-::-:-i:·: :::�·:::
· · ::::::::.:: · .: ·::_::·:_:-.::i-:·:.-:.:;

:::)\:·'.:::::::::i::.:.i\:''.: :
_;_

278 CATHODIC PROTECTION -- EXTERNAL 

The hull toh�v�6�thodicprbt�8i1d
n

a
�
:;nst corrosion by impressed current.



·· .· · .  , . , . .  · . .  · ·.····,· .::.·. · . : . ....... ·.::.: ..... :· .. : .  

2a MATE�t�L:�Rot5cf1q� INTERIOR 

281 ACCOMMOO�f19iji\9�9K�OUSES, STORES ROOMS 

STEEL BEHIND INSULATION IN ACCOMMODATION 
,::::: 

:·:·· .. : .. 

1 coat of lntergu·;�d 276 1x 50my 

DECKHOU��$;:�TO�E RQ9M$P�AQfmRY, TOILET ROOMS AND OTHER ROOMS WHERE NO LINING 

J -.�9?!.tof. lriterguard 27s_:: 
-1·coat of lnterlac 665. ://

.::,: ...
.. _·:.::,· .. _ .

... ... ·:\·•:· . .-,..,·\:·,:· .. ::,: .. • 

1x 
1x 

50my 
70my 

282 ENGINE RQQM� CA��tiG}fUNNEL, THRUSTER ROOMS, CARGO ROOMS 

Steel behind ii:i#�'fot1911Jfengine room, control room, bowthruster room etc. 

1 coat of 1mef���il24s 
1 Coat of lntetlac 665 

1 X 
1 X 

50my 
70my 

TANKTOP BELOW INNER FLOOR, MAIN ENGINES AND MAIN GEARS, BILGE WELLS, FOUNDATIONS 
ETC. 

1 coat lntershield 300 
1 coat Interline 979 

INTERNAL DECK 

1 coat lnteguard 276 
1 coat lnterprime 538 
1x coat of lnterlac 665 

1 X 
1x 

1 X 
1 X 
1 X 

150 my 
50my 

50my 
50my 
40my 

285 CHAIN LOCKERS, BALLAST-, BILGE WATER- & ANTI ROLLING TANKS 

2 coat lntershield 300 
1 coat of lntershield 300 

2x 
1x 

125 my 
125 my 

Stripe coating before each coat. Coating to meet IMO requirements for ballast tanks. Technical flle for coating 
to be provided. 

COFFERDAMS, AIR DUCTS & DRYTANKS. 

1 coat lntershield 300 

Stripe coating before each coat 

SEWAGE-, BILGE WATER-, SLUDGE SETTLING TANK. 

2 coats Interline 704 

1 X 

2x 

200 my 

125 my 



···.-;::.-·:··.::··:::: ... ::.: .... . 

............................ ,. , ..... . , . 1 X coat of lnterllne704; :."·�·"::-' ..:""::·::· · :
,:·:' ·::':":::-. · :- . ':.-'.::-:: ·.: ,. 

Stripe coating bef6r�J$r;faCoat 

286 FRESH WATER TANKS•·.····· 
:'.�-::�:. ·.-

._:_:-:.·::.:: ··:·-:"::· ::: .: : :-·i:ti: ::·:.
::: :
::·::-:::
---"::-i:i·::.:\ ii. : • • •

1 coat Interline Q25 .:. 
1 coat of Interline 925 .. ::::.::-::_:.:_:.::::-:):. ::.: .:-:-/::-:': :-\.(::
Stripe coating-bJtore eathcoat. 

·:··,·:··:"."'.','"",':',' :'" : :·",' ' ';•·.:.· 

1 X 

1 X 
1x 

125 

125 
250 

my 

my 
my 

Pot watectahk�:���11 J�g6atedwithpaint, which is recommended for potable water. Note: Cleaning, disinfect 
and m�intenance of pot watE:Jrtc1r,ks.: t,ised for transportation of fresh water to offshore installation as well as 
for domestic use, shall be in accordance with regulations from United Kingdom. 

-::-:.::_:::·::: :::-_.: -: -_: ·_=-: - i.!:::::•
::::::::·i
:
::·I
"i·I.::·:::iii•:::�:::}::-.: :·

.: ••
281 FUEL OIL ANDEus:o,ttANKs.. .. . ..... ..... ....... . ... . . :·.:: .. :.

-
::::·.::· ... : ·: .. :.:: ·· .. ::.:. · •

. -: ••• • ·· ·· ·: 
. .  

Fuel oil tanks \ < > •• Oiled 
Lub.oil storag�faiiks > < Oiled 
Hydraulic 0H:t§111ks i •• ••• Oiled 

289 MISCELLANEOUS 

INSULATION 
Insulation is not to be painted where this might have influence on the insulating quality. This applies for both 
acoustic and thermal insulation. 

PIPES & CHANNELS 
To be treated as bulkheads and superstructure with coats as for surroundings. 

CEMENTING 
On inaccessible places or where necessary for drainage to be filled with light-weight concrete. 



MAIN GROUP:3 E:QUIPMENT FOR CARGO 

...... ,_,,. , ._ ,. ·••. , . "-,. 
30 HATCHES ANDPORTS 

; • 
• ::::-

:
-:.::::_::

.
:,:. i :::: : __ :_::_:

_ 

:

: .:_:i:i ·:,:::;:::;:\i I \ii?!:: I::!-\ i:i:i::i.:.:::: .. : . .. :. 306 SMALLER HATCHES ANDMANHOLES 
... . :

•·\ '.( t········•
.··.·.•• •··•.•·· /i•••.•t••.·i•.·· 

EMERGENCY AND STORES HATCHES .. , ............. , . . , ..... ·:·, .. : : : .·:·:.:.··· 

Hatches with.aisff�· of 600 x 800 mmto be fitted as emergency exits, access hatches and stores hatches as 
indicated on QA�·ptan. 800ix 800.iJ required. 
HatchesJiorrj open de¢k.Jq be ofwatertight type with steel coamings and central closed aluminium covers. 
Heighfofcoamings to be inaccqrdancei with the "International Load Line Convention". See also section 216. 

•Arrangement for closing ofEniergency hatches to be arranged on inside of hatches according to ISPS.
Blocked from outside, easy to Open from inside.
For security purposes h?tchesfo be capable of being locked from the inside whilst retaining emergency
access where required. 

,._ ' ' ' . .:: :.:.: : :::. :.:· . : .: .... ::.: .. :: .. 
HYDRAULIC OPERATED STORES HATCH FOR ENGINE ROOM .. .".:.: .:.'· .. .'.: : . .":·.:-. .. ·:.-·.:,::·,·:;: .... 
1 off hydraulic oper1t�d flush hatch with size approx. 2000 x 2500 mm to be fitted at main deck above engine
roomaccordii'lg to GA. (Note! Pay attention to whether it can be fully orened}. 
The hatch to have steel covers dimensioned for a load of 1 tons/m . 50 mm stainless steel ball valve with
drainpipe arranged for drainage around coming of hatch. 

HYDRAULIC OPERATED HATCHES FOR CARGO HOLD ROOM
2 off flush hatches above cargo room to be arranged acc. to GA.
The hatch to be hydraulic operated and to have steel cover dimensioned for a load of 10 tons/m2

, and the
covers to be flushed without the wooden sheathing. 50 mm stainless steel ball valve with drain pipe arranged 
for drainage around coaming of hatch. 
2 off hydraulic operated flush hatch in tween deck.

HYDRAULIC OPERATED HATCH FOR DIVING BELL ON TOP OF DIVE HANGAR/ BOAT DECK
1 off flush hatches, one above dive bell on top of dive hangar to be arranged acc. to GA.
The hatch to be hydraulic operated and to have steel cover dimensioned for a load of 0,5 tons/m2

, and the 
covers to be flushed. 50 mm stainless steel ball valve with drain pipe arranged for drainage around coaming of
hatch. 

MANHOLES
Manholes marked with cc and tank no. be in accordance with NS standard with a light opening of 400 x 600
mm I 600 x 800 mm. The manholes to be of non-recessed type. Handholds to be fitted inside and outside 
where vertical lids. 
For location of manholes see also section 222 and 227.
Stainless bolts and black steel nuts. 

MOORING HATCHES
5 off hydraulic operated mooring hatches to installed on forecastle deck.

307 SIDE PORTS

Hinged side ports of steel construction as indicated on GA-plan to be arranged. Hinges to have liners of
bronze or similar. Bolts and securing clamps to be of stainless steel. 
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,_._-=·::>.::L:"·.:·.-..:.:-_t .. it · __ : -- __ __ : ·:_-: __ :'.'.-<\)}_:· .:/:::::.'.. 

EQU1�AA;:fi=OR �A��o AND HOLDS oN DECK.. , .. ,: .. :· .... : . .  ···- .;·. 

The WROV syste�VJlllb�O]hefsupplied. It may be installed pre or post vessel delivery. If it is installed pre
delivery, Builder shaU uridertake itsJnstallation and hook up wlth advice and assistance of Owner. 
Owner will supply buUd!::!{With r$1atiyEJaspecification of services required. 

311 POWER sbPPLl��+8W��k1NG DECK 

A common Ro◊Oistrihu�ion S�ti�board to be arranged. The following power distribution is required, and to 
be looked up¢n tfa preliminary capacJties. Diviations may happen ace to final capacity equip. requirements: 

Rov POVJE�tbR1 k\lJoRKl���ov 440 vAc G0HZ 
: : ·-.:-.:.:-.:-.:··. ,... i.::1i\ (_ :,:: :.. ..:-:···)i) :i)\: :

_.\\}:\:\\i:::" ::i::),i.i-::t
·

1 x 1042A (650kVA) !J;v:er bdtiets inside a common connection box located at shelter deck level, in the 
ROV hangar.area. A s$parate connection box to be arranged, including 4 times 230V power outlets 
for power supply .to lights, sockets etc. 

: ·.·:·-:
:
::·.·,:· .-_.-. ·.,. · : : : : : : ::· :

,
,::.:::-

.·. -. - -- -- ---
:·.·:: 

.. 
•

·
,:

.

·.

-

-. 

Rav POWER#OR1 1-x:h�s Rov 440 VAC G0HZ
. ;•,:··::· 

1 x 240A(1501<\IA) power outlets inside a common connection box located on sheller deck level in ROV 
:i dive hangar area, aft. The connection box also to include 4 times 230V power outlets for power supply 
• to lights, sockets etc.

ROV/ AVAILABLE PROJECT POWER ON WORKING DECK 440 VAC GOHZ 

1 x 630A (385kW) power. outlet inside a connection box located on the port crane pedestal. A separate 
connection box to be arranged including 4 times 230V power outlets for power supply to lights, 
sockets etc. 

2 x 630A {385kW) power outlets inside a common connection box located on the starboard crane 
pedestal. A separate connection box to be arranged including 4 times 230V power outlets for power 
supply to lights, sockets etc. 

ROV/ PROJECT POWER IN UPPER CARGO HOLD 440 VAC 60HZ 

1 x 630A (385kW) power outlets inside a connection box located in aft cargo room tween deck. 
A separate connection box to be arranged including 4 times 230V power outlets for power supply to 
lights, sockets etc. 

Close to each of the above mentioned connection boxes a separate junction box must be installed to provide 
signal connections to lhe ROVs, data link to include CCTV, communication system, twisted pair, LAN etc. 
Detailed list to be informed to builder during detail engineering phase. 

314 EXTERNAL DECK COVER 

T-bars for securing of deck planking (75 mm thickness) to be mounted on Main deck.
T-bars to have strength for container fastening.
longiludinal & transversal t-bars for welding to be arranged on main deck according to GA.

316 PROTECTION BUMPERS FOR EXPOSED EQUIPMENT & CANVAS COVERS

Sufficient arrangement with bumper bars and plates to be arranged for protection of exposed equipment on 
work/cargo deck area. Especially considerations to be made in areas where cargo are stored and handled. 
Covers to be delivered for compass. The covers to be of Herquilite or similar quality. 



All Covers to be equiped with brass eyelets and lashings. 



:-_ ·::_ :.: \: :: :_. _:· _: __ :-._ .-_··:: �: ":"°':·:·: :·. '' .-_ . . . ' . ···: ;
= 
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32 SPEc1it��Ll1pM��r:F:oR CARGO HANDLING
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. . ·:----· -· ·:,·_·· _ _ --_-_-_-_'_ . ·.:,· . 

. ""'·········"·"'"" 

DECK CRANES> 

1 off 150T@ 10,5mwb�king ra11Jiiubsea lift AHC crane. {approx. 50T@ 30m working radius) with wire
capacity down to 3000m Water depth, arranged with personal lifUng and remote access. 

:·::·_·_:.·. ::_· __ -_::-::•."
·
:.:·:·:_·:,·: 

_
_ 
-

::·-
·

.
,.:-:<.::·::": .. :,.-._:::.::: 

Aux. winch )}·•· 
( ?•··••••·•·· ... < (' 

1 ot @ all radlus """ lnternal/Sub�!3ea/Sea Lift. Wire capacity 500m.
1.5t @ all radius iPers()nnelJift([)J\fa:�,0) 

...... ....... . .  ,_ . . . . .. 

Working radmr�ain JMgh: max 30m, min 6,0m
Vvqrkirfa radiGs aux. winch; \ max 30m 

·: --: -_ --:-
-
-
= -=:- ::·::.·· •• : • • _-/=-:"?)/::-)/;:'_: >-':_·.,:: :: ;-.-):\ ;-_:_;:}.(\:::: !}_;•:··: 

Yard to fully prepare y����! far�C)Uriung of the offshore cranes . 
. :: :.··. :.::-:-:-::.'·:··,·:,;,. ,.· :· ··."· 

Installations to include ryuUr�inforcements, foundations, and also pedestal. Further yard to provide power
supplies and signal c;apliJlg to crane. 

Main power cabling to be arranged from switchboard to crane starter cabinet, and also cabling from starter 
cabineitto. niain power slip rings. Crane to be powered by both sides of the switchboard (in the case of loss of
one side of the switchboard the crane can continue to work). 

Crane signal cabllng shall include connection to vessel PA and telephone system. 

Crane to be installed according to general arrangement. 

Crane cradle incl. boom rest and bucket for hook to be arranged at suitable location by lhe yard. 

Suitable ladders /staircases for access to all cranes and cradles to be arranged. 

Hydraulic pipes and couplings to be of stainless steel. 

Yard responsibility to weld flange to pedestal according to approved welding procedure. 

Important: Flatness of flange shall be according to acceptance criteria provided by crane supplier. Yard is to
ensure that pedestal flange is checked and machined as necessary to comply with acceptance criteria /data
provided by crane manufacturer. 
Yard to completely install and commission the cranes, including foundation, reinforcements and power supply.
(Eventual couplings of chrome heated steel, to be covered with Denzo tape). 

Offshore cranes to be arranged with minimum 0,75T personal lifting feature. 

Sufficient ducts for pipes and cables to be arranged in the tank structure/ Cofferdams underneath the Crane
foundation I column, for easy appropriate access and arrangements. 



. . . . . . . . . . . . . . . . . .

••• .. :·•::·.-:::.::-:•:1·:1,:::·•::-::\::i:::.:·: .. : .. :·:•:- .:::-:•:-- .. : ::•.i::i .. . . 

One 42- 10 ton cran�•�rnf�diJfof 12,5m to be arranged SB side Boat deck at Fr. 82, ref. GA-Plan. Crane to
have 300m wire. 

•• • . .:,"···.,·•···,·,• ... ••• .... ·.-... ·. ,·, ..... >.>·· . 

.. :: ··\i::::{\;->ii•l:::\\i\\/.(\)�-\?i:<: . . 
Two -2- of 2 tonnes aff5 mfadlua offshore rated foldable cranes to be arranged on aft part of Capt. deck SB 
& PS side, acc. tq,:gA/ • • • • • • • • • • • • • 

Note: ·····••:c••·•':•'·'·•· . ....••. , ... .. . ... .. ... .... .. . .... .. .. ...... _. ...... . ...... . ... .... ... cc ... •• 
Yard to compl$1¢_1yJnstall lilrjcf ,c9ii'irliis$ipn the cranes, including foundation, reinforcements and power supply. 
Hydraulic.pip��J9:tje of$ti:lit\1��$ st¢�1/Couplings to be of chrome heated steel, covered with Denzo tape. 
Note! 11)�fl:ID�$fo hay'¥Qi! pllflO�Upr prane Hydraulics . 

. :.··. ·.:·:,:.·.: · : ... :: ... ·.··· . .  . .  . .. . .. . .. 
.... 332 ••• CARGO SECl,JR!NQWING

H

.�$ 

4 off Air tuggers {typ� lng�r�qll R�hd or equivalent}, rated for. 5 tons hoisting capacity/ 7.5 tons brake, to be 
delivered and mOUfl�eq �ccqrqing to GA. 
Air supply generatecfq1Jrtfrcim air compressor {ref 731- general service compressor) 
Air supply to pp�� c:l¢9K area to be installed by Builder under the form of 2• rigid piping tending with ball valve 
and Chicage>, ¢p�pU11_9. 

• 
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LOA01Nolo1sCHA��ING FOR LIQUID CARGO 

351 CARGO/Dl

1

�CHARd�;PQ.:PS 
··:·.·:·:·::::.··: ·: ·:·.(·:·::"�:•i:•:::·:·::·.:.:- :-:·-_.·, .:-::,:.::·::-:-:"::·:: :·-:-:;·:·:··· ...

Loading and dischar�f��statiof
i

$for.aU liquid shall be arranged on both sides midship (if not other specified 
under each produ9t below)/$afe $nd< easy access to connections shall be arranged . 

Fuel oil 
Fresh water 
Ballast water 

. ·:::::·, .. _·:.:·.::. ·,. , .,: .. . ..... :· .· • 
4 ihchlc\very Hardell, male connection 
4 inc:ttWeco, female connection • • • 4Jnch Weco, male connection 

··:-.:: · ::::·::=. -:"-.:·;;-: :,:,:;::: • · _ :_.:_._:; ·:
: :·.- · ;:. _ :.,. _.: .. ,: _;_. _._: 

Shoresidedi�¢hJPge fa6mti�tt6 I)� induded for Sanilary-/Food waste-/Sludge/Bilge Settling tanks.

Tank�t��� �rranged�bth;tth:tareaccessible from open deck, even with cargo on deck. The 
hatches/manholes to be built flush with deck . . -. -. '· .••,·,·,-___ -_-_- -_ -_-_-__ ,_ .: 

. . . '.,., ,. ·- , . .  , . 

All tanks to have suctionweusWhere possible. 

All cargo pumps to �e el; driven wlth frequency control. 

INSTRUMENT. 

All manometers for cargo system to be filled with liquid. 

BALLAST WATER PUMP SYSTEM 

2 off, two-spindle, self-priming pumps, frequency controlled, capacity 0-100 m3/h at 90 MLC each, with local 
and remote suction- and pressure indication, Class certificate. 
All necessary valves for discharge and filling of tanks to be remote controlled, with feed back for remote 
indlcation open/shut to be arranged according to schematic pipe diagram approved by owner and class. 
Pipes to be hot dip galvanized after completed welded and treatment. 

FRESH WATER CARGO 

2 off, two-spindle, self-priming pumps, frequency controlled, capacity 0-100 m3/h at 90 MLC each, with local 
and remote suction- and pressure indication. Class certificate. Possibility for sampling and chlorinating of each 
tank. 
All necessary valves for discharge and filling of tanks to be remote controlled, with feedback for remote 
indication open / shut to be arranged according to schematic pipe diagram approved by owner and class. 
Fresh water piping system to be arranged with valve manifolds. 

FUEL OIL CARGO 

2 off, two-spindle, self-priming pumps, frequency controlled, capacity 0-100 m3/hr at 90 MLC each, with local 
and remote suction- and pressure indication. Class certificate. 
All necessary valves for discharge and filling of tanks to be remote controlled with feedback for remote 
indication open/shut, to be arranged according to schematic pipe diagram approved by owner and Class. 
Sampling lines and device for each tank and on filling pipe. 
Fuel oil piping system to be arranged with valve manifolds. 

A fuel meter with ticket printer shall be installed on the fuel discharge line. The fuel oil flowmeter to read both 
filling and discharging of the system. Pipes to be hot dip galvanized on open deck. 
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38 AUXILIA'r{Y:SYSTEIVIS'iFOR CARGO 

381 TANK SOUN�l�:�i�YSTEM 
·::·.·::·::·.:.:::.::.:.:::·.::::·:" . .  :', : .:.",:'::· . .  · . .  :·:.: . 

A tank sounding systefo:ic{be¢Qi)ri¢¢ted to automation system type for all cargo, ballast- and fuel tanks to be 
installed In complii:lnG� \i.iitll'J�l�y�rjfjregulations. In addition the bilge water tanks to be connected. The 
sounding system,fo bei lntertacecl tcfVEissel Management system, sensor to be IPH or equal, to be approved 
by owner. 95%_aiijrrn wtiefe required.\:'\'

.-:··:··,·:·.· -:·.··-:·::·· ··:··:·:····:.:··:····.:·:··:.: : ·:·:·.:·.-:··:···:.:·:···:···::···: ··:·: : : :· 

387 SPECiAi.':aJRucit.fri�s:F<:iRLOADING/DISCHARGING OVER SIDE 

lnsJc1,11�ffoff off aut Wir�.''.R-�il'lfqrc�rn�hts and foundation for this equipment to be fitted.



• Ship Equipment MENT40 

401/402/403 �(reij�iN'ii svjf�Mi REF.S.GR.635. 

Two off rotatabl_�:ithru$\�r$1:w11i 8�'1itt��: in the aft of the ship, with rudder/steering gear function through the 
azimuth control.steeral:11.e thrust�rs\1/ithfixed pitch propeller. The propellers shall be 3000 kW, electric driven 
and frequency'cc:ihfrollE3�iM!nirrjufn]fpulse drive, water cooled. Type RRM 2x3000kW US305 FP Thrusters, 
(or similar) $ypp1Wr_: S¢¢ rna�ersJist < <'

.··,·.·... • • • •• i·::))\:\/·/.\(,\i�.1 i\ 1{\:i/'.\}i\§
�:P�f�l�t�:i;i111on ea9�'. ;�����!�� '.���tJY

·-::::·:.\::.-:.:.::·:·:··:·. 
··i•:·::::::'::'

.
: .. :: .• '=":.:·: .. :X-::·:: 

404 SIDE THRUSTER:$ AND AZIMUTH THRUSTER FORWARD 

The ship to be eqyipp�gi,yi\fthree-3 off CP tunnel thrusters. 

�[iJJ\illf i:1t:r;,·· : 1800 kW/ approx. 880 RPM input, water cooled el.motor, 12 pulse 
: 2650mm 

. ·<·Maic tip speed on propeller 
Drive motor voltage/frequency: 
Type. 

:TBA 
:TBA 
: 29 m/sec. 
: 690/0-60 V/Hz 
: See Makers List 

THE DELIVERY SHALL CONSIST OF, BUT NOT LIMITED TO: 

Thruster unit with 4-blades fixed pitch propeller. 
Tunnel with foundation for El.motor. 
Flexible coupling between El.motor and thruster. 
Hydraulic system for lubricating, incl. header tank. 
Electronic remote control from two bridge positions to be taken care of by thruster controls and DP on bridge. 

The shape of the shell plating In way of tunnel thrusters tunnel to be carefully considered in co-operation with 
the ship model tank, in order to reduce noise. 
The servo pump aggregates for the fore thrusters to be resiliently mounted. 

GENERAL FOR ALL THRUSTERS: 

Connection nipple for SPM measuring device to be installed for all thrusters' motor bearing fore and main 
propellers (thrusters aft) aft. 

Temperature from all thrusters to be transmitted to Automation System. 

For emergency operation, the same handle as in manual operation to be used. 

RETRACTABLE AZIMUTH THRUSTER 

One -1- azimuth thruster, make: see makers list, including: 
Power 1200 kW, water cooled, 12 pulse 
Motor speed el.motor 0-1200 rpm
Prop. dia 2000 - 2100 mm in a nozzle. 
Stem length TBA (to be confirmed) 
Type: See Makers List 
Propeller Speed TBA 



·······.··:··.·:::·.·,:·"·,·.··,._ ········· ····· ····· ······· 

> ·•················ 
., ·:·=: -: -::- -:::-..::-::·-:-:::_.·.:::-:- ::-::--:- -:-:::-: -__ _ -_ , ___ _ 

• standard hodzontaldrive, retractable type thruster for «bolt-in» type mounting, .
.. - · · - ..... , .  .. . 

• built-in, hydraulically operated clutch
• four-bladed, fixed pitc:hlype NiAl-bronze propeller of dia. 2300 mm running in the palented PV

nozzle (the inne($Urfa:qe of the nozzle made of stainless steel}
._::_'.::::.:.:_ · ·-_·_ ·· ::_._::_.-::,:-- :-:,":"-_·:·:: -. :::::·:::· ... :"-::·,. ·i-::·:,':'.:.-: 

_ _.. _:· 

• «bolFln>> typ� bouornweucover with retracting cylinder and guides, fastening elements and O-ring
seal··••.i••·',··' ••• • • •••••••••

• Steefi��m�2�ir1erywith electric motors, a planetary gear and a large slewing ring
.. :·:::_::.::-.·i:,:_·._: .. ·_.:.-.: '._:·.-·::·:·:: · . 

a11C6triporjenl�ofthe elec
t

ric motor system are ready fixed on the thruster for easy and time-
.. saving installation on,bC1i:l(d. . .::.: :. : .

·
.:" • .. ... :.-.:.:·.::::.::·,,::-.:--· 

• detachable sha�ing an<:f l�oking equipment for retracting

• retracting equipn,e11twith electric motor driven hydraulic lifting pump.
• gravity t.3!'1� for maintaining the static pressure of propeller shaft seals

:-:;:: ::-::-:-: -.-:.:-:--::·:
-; - -:::.;::,_··:· .

-
·::_:.;_: -:-_:: .:: 

• al�rrnjr�hsducers, to be incorporated to ship's monitoring and alarm system .
. . ' .. '' ' .... ' ''. 

• Electronic remote control form two bridge position to be taken care of by thruster controls and DP
on bridge.

• Frequency converter to be water-cooled.
• Automatic lock in upper position.

GENERAL FOR ALL THRUSTERS: 

Connection nipple for SPM measuring device to be inslalled for all thrusters' motor bearing fore and main 
propellers (thrusters aft) aft. 

Temperature from all thrusters to be transmitted to automation system. 

For emergency operation, the same handle as in manual operation to be used. 

Two (2) of offline oil purifiers for removing of water from oil to be installed for the thrusters fore, and maln 
propellers (thrusters)aft. 
One purifier in aft and one in fore ship. 

Note! Shipyard to receive clarification from designer upon size of equipment before purchasing. 

405 PASSIVE ROLL REDUCTION TANKS AND ANTI HEELING SYSTEM 

ROLL REDUCTION SYSTEM 

A passive roll reduction system to be installed according to GA plan, 1 off roll reduction tank. 

ANTI HEELING SYSTEM 

The ship is to be provided with an anti-heel system for manual and automatic control of ships list during 
loading/unloading condition or any crane operation. 
The system to be based on reversible propeller pumps system, and to include propeller pumps with capacity 
approx. 2 x 1200m3/h - 1 O MLC, and soft-starter for el. Motor. 
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Cross-over p;g��tobiirist:;1:&:�ith separate pressure/suction pipes in anti-heel tanks, all valves/actuators to
be remote operated bUUerflyvc1lves. The system to include filter sensors, and control system. Local control
supplied by AH-supplier, and rernqte control from IAS. 

·--::::.:-::· , __ ·::_::,.:: .. :· :'_:--,-::,::,_::·:.-

Anti-heel system to bet6�pleteiY
1

iristalled and tested by yard. 
The system to be instaneid irt�g:6rdance with Class requirement and supplier recommendation.

There will be discharge/f
i

litng li�eforanU-heal tanks via ballast water system.
Sufficient tank V81)ting fo be arr�nged. 

Submergibl(:'l hJtte�y va1Y�s bet'JleeA �Jti-heel tanks to be installed according to GA (In blkhds at Frame 46,
58 & 75, PS 8($E3jat boUomandjop.) 

> .. ::.::: .. : <:>-i:: .::· :: •• :- _·:.::..::: _. ::··.·: >i.: <.:: ::.--:-::/-.:·.-:·:_::_:,: ,-- : :·-:: -_::. :_·>:.--:---: . 

. . 408 g¢���1C POSrr10N1Nb,ttt,0STER CONTROL, INDEPENDENT JOYSTICK SYSTEM 

GENERAL 
. . . ·. · - - - . . . . . . . ... . .. .. . 

Ship to be equippedwithdynarilic positioning system according to DNV GL class DYNPOS AUTR Preferably
to be part of the Kong�berg K-Master integrated operator chair. The K-master system is also able to be
integrated withthE¼ ships !AS system. Make: see makers list. 

The clynamic positioning system, remote thruster control system, independent joystick and vessel automation 
systern t(

) 

be controlled via uniform touch screen panels. Preferably integrated in the Kongsberg K-Master
operator chair. Manual levers to be located in both captain chairs and one (1) set in forward bridge. 

The DP to be delivered completely tested to the Class and the owner satisfaction.
The system shall as a minimum consist the following: 

HARDWARE 
• Redundant DP operator station on aft bridge - preferably to be an integrated part of the K-Master

work station using multi-functional displays. 

• One (1) redundant DP control unit.
• One (1) Joystick control unit.

• Independent joystick system utilizing the same joystick as for the DP system. In addition one (1}
portable unit with three (3} connections points. 

• Manual leavers forward and aft on bridge, direct hardwired to units. Aft bridge levers to be an
integrated part of the K-Master work station. 
A mode selector switch to be located at each manual lever position.

• Remote diagnostic.

SENSORS, REFERENCE SYSTEMS AND PERIPHERAL EQUIPMENT 
• Two (2) UPS for DP installation in instrument room with filler/noise transformer.
• One (1} printer for installation in wheelhouse

• One (1) colour printer for hard copy printing of VDU MIMIC
• Three (3) Gyro compasses
• Two (2) MRU-2 and one (1) MRU-5

• Two (2} Wind sensor c/w remote display one aft and one fore bridge.



... ........ _. .. , ... · -.;_·. :-·-::
·.":'.":-: ·-";.: ·:·- : ·:

. " ,. , . ·· . : .:_:.::.: ,:._:_: :._:_: .. 

• On-ei(j)):)q��;?O�'$y�t_em (Includes 1 of DPS 232 & 1 of DPS 132)

• lnterf�ri�f�fg"N�Ii¢s��v 2050 G Series DGPS (Kongsberg)
: ;:: :;.,.: . . ; ::·.:··:: :·· :·."::

·;. :· -: :•·. : . . :·::: ::
· 

. .
- :·:·:,:,.;·.,: _:: . 

• 2 No. c-N�v20�0 C3:$eii�s DGPS with suitable interface (not Kongsberg)
·:.:·,::,::._·:..::,.::; .. ::·�.:.

::::·.',;1-::.:.:_::.:,._ :;. : .. ::'i,:,::_.,::::·. 

• One (1} R�'dii.i�C1QQQb) : 

• Two (2)?rauf\iVireiMKJ5\�00 - 500m operation (arr. acc. to GA-Plan).
• JW2]�)/Far1:>¢�rl):;:y:· ··· ·'·· ·-'' ••

··
· ·. ···: :•· •:·:· . .  :• ,•;1· .·•·, -.·•· 

. . ... . .... . . ................ . . . ... . . . . ... 

, �{LQPTI6N. ��p1�#MRlJr2,by MRU-s. 

• Two (2) T�Jf\'Vi}�,C,i<.15(i�test model) with 500m line (electrically remote launch & recovery from
brrdge). Tobe P&SOhdedicated platforms located at Shelter Deck level at Fr.96 -fr.99, Ref. GA-
Plan. · .,. ,,. , .... ,·· .. ·.,., ... . , ·.·.,· · .,, .. ,·,·, ,.··., 

· .
..• ••·:,•c::1 :·•.:>::•·••:··::••· :•·:::•••·:

·
•
·
,···
. 

, .<!:! }jf: }(>•·:··
INTERFACE:> ·····•·:···•····.,····· 

. . .  :.;·:::-·:-:: ::· .:·::·:
·:·-:-:: :::i.": ::- :: :- :··;···· 

Tl1E! .pp)�ystems shall interface to all necessary Reference Systems and Reference sensors In addition the
system must interface to other relevant components (Main Switchboard, Propeller controls etc.) 

The DP system shall control the following thruster units: 

• Two (2) Rotatable thrusters (360 degrees) aft.
• Three (3) Tunnel thrusters forward.
• One (1) Retractable Azimuth thruster forward.
• In addition hardware capacity for future interfaces for HPR, Seapath, Artemas, Tautwire to be

supplied. 

The DP system supplier is responsible for interface to all systems involved. 

SOFTWARE 

The system shall control the vessel's thrusters in most optimum way, utilising mathematical modelling of
vessel behaviour, Kalman Filtering techniques and Optimal Controllers in order to provide the required 
positioning accuracy and reliability for the various modes of operation 
Dead reckoning mode to maintain vessel on station in event of position reference drop out shall be provided.
The DP system shall have at least the following functions: 

• Manual-/Joystick Mode

Environmental force compensation 
Joystick Thrust selection. Reduced and full.
*Reduced 
*Full 
*Non-linear

• Auto Mode (Station keeping)

Auto heading 
Present heading 
Operator selected heading
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Opthnllm heading 
Set Rotate Sp�ed 
HeadirigAl,mni.·.•·.• .•·.·.··.··.•····· 
Present PO$iti9n··••i··• /·
Marked PQ$ition.•••••·•< > 
Set Po$itiQh C /········· ···· •• 

Previous Position 
Set Vessel'$peed 
PositiohAlarm 
Follo@Jarg�t 

• T11foKtJr All62atibJ1 
• •  

· ······· · ···--'" "  
,
··

:
· 

.
·

., .-
· ·· ··,·.-.:·:·: ::: . 

• · ·.·.·.� Po��r LoadMoiifforint'�nc:I Blackout Prevention.··· , . ,  ... .......... - - - . : 

• ControllerGai{1 ��i�Ctiok

• Alternative F"{C>t�tion��i�t
_. .

_. __ -_--_--_- ; · ·-· 

" ' ' · ·· · · · · ' " ·' ' · "

• Alarrr(Syst�m}
__ . . . . . . . ... . .  , ,.,:····. · 

• BuiltiinTralri;r
_
. . .-. .. ·:·._·.,·,:-·-:·--: -:-:-::-·,_·.:·· 

On�line diagnostics. 
Message reporting. 
Online consequences analysis. (Ref. To IMO Class). 
Online DP capability analysis for Diving/construction vessels. 
Message printout. 
Extra printer for print screen (colour) with own button on console - Option. 
All hardware, software and configuration to be of at least one (1} year warranty. 

JOYSTICK SYSTEM 

An Independent Joystick system to be installed according to owner and class requirements. The system to 
consist of the following equipment: 
- Independent Joystick controller.
- Main operating unit preferably integrated in the K-Master work station, utilizing the same joystick device as
the DP system.
- One (1) remote operator terminal with three (3) connection points:

• One (1) Receptacle located forward bridge
• One (1) Receptacle located port bridge wing
• One (1) Receptacle located stb bridge wing

The joystick system to include at least the following functionality: 
Manual joystick control (Surge, Sway and Yaw} 
Auto Heading mode 
Wind compensation 

The built-in trainer and operation simulator shall be implemented as a tool for simulating vessel motion for 
operator training purposes, and for simulations of operational conditions. 

.
.
. '\ 
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41 NAVIGATICfN,.AND s
i

eiiR.CH EQUIPMENT 

410 

The vessel to be eq • eek monitoring system according to rules and regulations from class
and authorities. (ref . 

. . ::�:.'.::;i/i\iti·li: }!+:ii/('.:/<\i/\((\:i(\/);(/;·:;_(} 
The vesselJ9b��ct'ulpp��V1itff��-9inprehenslve range of the latest equipment avallable and in accordance to 
requireD'l�Qt,:Jhis equipment shcu,ild ct� � minimum include the following item: 

.. :,::·.·: .. :: ·· 

.. -'.'Twcflndependent ARPAi�c!�r��ts;\"> 

Navigation & Com1T1�Hi9�j1�b �@ip�-�nt to be interfaced to Voyage Data Recorder (VDR). 

1 off FURUNO FAR'.-21�7$10�m/S band incl. ARPA and Performance Monitor, or equal make. 
IMO ARPA • \:\: �g+:��=� ��t�:ftic 

Display: ,: : > I • 23, 1" LCD Full colour
RangE:l: >. . 0,125 to 96nm 

...... Transmitter:·· 30 kW • •• Antenna: 12ft 
Power supply: 230 vac. one and three-phase 
Complete with 30m composite cable 

1 off FURUNO FCR - 2117 3cm/X band chart radar Incl. ARPA and Performance Monitor or equal make. 
Comprising: 
Display: 23" LCD Full colour 
Range: 0, 125 to 96nm 
Transmitter: 12 kW 
Antenna: 6,5ft 
Power supply: 230 vac. one phase 
30m Composite cable 
To be equipped with IMO ARPA 

1 off Inter Switch between radars. 

1 off Furuno Radar Slave aft console. 
Track ball RCU-016, or similar. 
Connected to X-band radar, which is Inters witched to S-band and X-band radar. 
Power supply: 230V, 60Hz. 

Navigation and communication equipment to be interfaced to voyage data recorder (VDR). 

412 NAVIGATION/DIRECTION FINDER 

2 off Furuno GP 150, 12 Ch D-GPS with antenna or equal. At least one with DGPS capacity. 
1 off NMEA distribution unit. 
1 off AIS type Furuno Universal AIS FA-150. 

ECDIS - NAUT OSV 

2 off Conning display,JH-23" T04 MMD-A 1, 23"TFT or acc. to NAUT OSV. 
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Two ECD1S typeJelch�n:T.ECDl§with JH-23" T04 MMD-A1, 23"TFT, to be installed for automatic voyage 
control, with interfa�Joradws,DGPS, Echo Sounder, AIS system, gyro compass. The following parameters 
for voyage control rilay be set tridividually: 
Ship speed •• • ••••••• •• · ·  · ETA 
Destination ..... ·

·
.·•··
•••>• • >•· / > 

Voyage control .. L•·•··• i .•• ·.i\> ii•·••>••• {;i•••·••· ·.
1 off 19" slave-c:lisplay for aft bric:lge 

413 GYRO �LANT, lu+o;1L8f;COMPASS 

3 off . Gyr6¢()�pass(6neno.}drship's navigation system, and two nos. as part of DP system) type 
.ANSCHUTZ Standarcl22 orsimilar with speed correction. including change-over unit gyro 1 - 2, 
universal signal�unittype l'Jaµto-alarm with ready signal from each gyro to the DP-system and NMEA 
distribution. i >.••·•·••···

· 
· ·• <

2 off 
1 off 
1 off 
2 off 
1 off 

Digital gyro repeatEJrs fo{steering-gear rooms 
Analoguel�peatecforfront bridge 
Digital repeaterf()r aft bridge 
Bearing 9ompc1sses with brackets and 1 bearing sight 
Magnetic cornpass with digital repeater and reserve-compass 
Thehighfhose to have 2 lights 

1 off •·• Autopilot, type ANCHUTZ Pilotstar Dor similar. 
1 off Spare compass to be delivered ln a box.413 

414 ECHO SOUNDER AND SPEED-LOG 

1 off Echo sounder type Furuno FE 800 (colour), transducer and DNV GL approved steel tank. 

1 off Digital remote display: 
1 off Electromagnetic Speed Log (Doppler-log), Furuno DS-80 with transducer in steel tank or similar. 
(preferably to be arranged in a void tank or a cofferdam). 
1 off 200ppm log-pulse extension-box: 

415 CLINOMETERS, LOADING COMPUTERS 

1 off Clinometer to be mounted in wheelhouse. 
1 off Clinometer to be mounted in engine control room. 
1 off Loading computer for offshore support vessel, preferably of type MT/BIG Chief Shipload to be 

mounted in the wheelhouse. The loading computer to be linked to ships sounding system and draft 
sensors, fore, aft and midship. Can be integrated in IAS system on vessel. 

417 MISCELLANEOUS NAUTICAL EQUIPMENT 

The following equipment to be delivered according to regulation in force: 

1 off Barometer 
2 off Thermometers 
2 off Binoculars 7x50 with binocular boxes 
1 off Low light binocular 
2 off Compass 
1 off Radio clock 
6 off Chromed battery clocks 6" 
1 off Parallel ruler 
1 off Black signal beacon 



, ..... . ... . . ........ 
. 

· 

........ 
, 
.................... . ............ ... . 

� �� ���:;:ss�i��:'§j!�ii6�Jt��'and bulb 
1 off Voyage dat� f�9.9.r<:tIV.OR) type Furuno VR-3000. 

Certificates to be del 

41 a RADAR, s1GNALoas�RvAr10N AND ANTENNA MAsTs 

A main. mij$ffo b� ioc�t�d Qn wh�:elhou1e top as shown on GA. The mast foundation and the mast itself to be 
of ,t;;Qil� design to mi61rnl�e ;ylbrat,of

is in !he mast. The mast to be equipped with foundations for radar 
·::antenhas, satcom antenri� �tc:;'flag ijtaff etc., and also with brackets for light and lanterns, air whistle, misc.

antennas etc. (Double ffiast)>• 
.
....

.
.........

Sufficient space to ��-�onsider�d for extra antennas for the charterers need. 
All cables to be inslde)na�fa,s fijr as practical. 
Antenna and masfarrarfoeinent on top of wheelhouse to be rearranged according to installation of he/ideck 
and the safety s�cto(teqlljrements for the helideck . 

. .  ::.
:
.
::i·:::::�;:\tl:i.i:I:::�:��·: !::.::·�:

::;.i::·i:.· 
:.: • :.

STERN MASi > • 

. -.:·•-
-::-.:::,·:·:.<

:,;-::::_:-: .. :. ::···
.
· ·  

A sh6rtp01e mast to be arranged at stern for anchor lights. (Removable) 

FORE MAST 

A foremast to be located as required by National Authorities. 
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42 COM�b�1¢ATIO��cilJIPMENT 
:·.·.·:· .. . •.• ,· . -, : .·.- ...... ' •,. 

Radio installation lc:cordirib to GMDSS Sea area A3 to be provided. 
Helicopter Monitoring System,Helicom and Helibeacon according to CAP 437/UKCAA 

·i:-:: .. ::,:·· ·_:<'.:.- ::·-_·_·
:::::---._:.--.":,:_' :,:· . .-

-
--/"::

Spare parts and tool��ccordiridtqNational Authorities. 
: ... .. .. , . .. : .  ' -::-::·: · :.-.::.: ·  .. ::· :::.:·::::.,. 

GMoss A1�Ao18�ikf16N > •····421 

1 off MF/�F150Wsin1plexfa�iostation with DSC-unit, make Sailor or equal. 
2 off lnm<'l'risat Q, type Sailor of equal with telex and EGC receiver. 
2 off sanciYGMDSS alarrnp�nelorsimilar acc. to Naut osv.

1 off Navlex receiv�rtyp� Fuil.ll'lClNX-700B. 
16ff Battery charger 24V25 A>< •• 
1 off Battery-containij( 
2 off Radio-batteries (basEld Ori 230 V backup from emergency gen.set). 
2 off Fuse-boxes .. •··· <
1 off Ship sectfrity. alertsystem, (to be included in lnmarsat C). 
1 off LRIT (long r�nge identification and tracking system) to be included in lnmarsat C. 

AntennasfoLMF/HF and VHF communications: 

422 LIFE BOAT TRANSMITTERS, EMERGENCY EQUIPMENT 

3 off Portable VHF radios. 
2 off Radar transponders for life raft /boat (9 GHz). 
1 off VHF free-float with bracket mounting arrangement (EPIRB). 

423 SATTELITE COMMUNICATION SYSTEM 

1 off Satellite V-system to be provided by owner and installed by yard. 
1 off lnmarsat Fleet broadband 500 with interface to PABX (telephone central) and ships computer 

network. 

424 VHF AND UHF RADIO TELEPHONES 

Four off separate VHF radio sets, stationary mounted, with all channels and dual watch. Two sets to be 
positioned at the aft end console on bridge. Three off separate UHF radio sets, stationary mounted, with all 
channels used in service for international operation. Channels/frequencies for international operation 
installation will be given access to by Charterer. 

All stationary VHF stations to be delivered with all international channels. 
2 off Simplex/ Semi Duplex VHF stations with DSC and multi watch. Type Sailor RT 6222 or 

similar. 1 with slave handset in Hospital. 
2 off Simplex VHF stations with dual watch Type Sailor RT 6210 or similar. Slave handset in ECR. 
4 off UHF type Motorola GP 380, with easy select of channels. 
2 off Smoke divers outfit In helmet, for GP�series. 
3 off UHF radios, stationary model, type GM 360 with mic and antenna, 230 v/ac power supply, two for 

installation in WH and one in ECR. 
1 off GSM radio with line interface and antenna. 

All portable VHF & UHF to be equipped with loose microphone, and one (1) spare battery each. 

External antenna system for connected to portable mobile telephones to be mounted on bridge, capacity to 
connect at least 2 mobile telephone at lhe same time. 
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Communication sys.tei-nf;; UHF"', VHF- and telephone system shall be arranged in a such way that both 
navigating officers shall be able Jo communicate independently with other communicators. UHF-, VHF-radio 
shall be mounted stationary <:1nd <::911nected to external antennas. 

_:,-. ·-:: --_:.-.. _ .. >'. .. _: --::·:::._:_ .
.. _:._:_. .... _. ... _-.-._:: .,.. -.. _.

-.. .-. . .  , .
. ,. ' .. . ' - .. ' ' . .  ,. . -. . 

Note: Use of UHFNHFhandsili&nbridge is prohibited. All radio set (mobile telephones incl.) used on bridge
shall be connected

t

o ahexiernaii/ntenna. 
_:::_)/it�:/ ·•\i·: ·::-:,:::::·=:: i :}::- : -·· •• •• •• -

DIGIT AL COMMUNICATION 
V-sat with inter��t'.High i�eed data transfer and desktop terminal with 1 r flat screen monitor at the following
location$: ' • • •• • • • • 

• Shlp office
Project office
Master's day cabin
Chief engineer's day cabin

... .. ::-:: ·i:)<i:/.! .. :-":/\i··_:·::-:',:·
.··:_·:-::· ·

ETO OFFICE : > > ••

Client offices:) :··.· •
Offshore manager's office
Field engineer's office
Diving superintendent's office
Sat control
Dive control
3 sat chambers
WROV control

Internet access via V-sat system with Wi-Fi (LAN connection). Antenna for each accommodation level for
laptop connection and private email access.

NAVIGATIONNIDEO SCREEN. 

Digital video network sharing with 10 multiple audio/video channels: 

Vessel position/ route mapping 
4 Sat divers (2 x Diver video 1 + 2 (SOC 1) and 2 x Diver video 3 + 4 (SOC 2) 
2 off air diver 
2 x ROVvideo 
1 not allocated 

19" flat screen video monitors with screen partition capability at the following locations: 

Bridge 
Survey room 
Project office 
Client offices 
Dive control 
WROV control 
Master's day cabin 
Offshore manager's cabin 
Diving superintendent's cabin 

 



425 INTERCOMM�N19ATION)§YSTEM 

INTERCOM/TELE�,HQN�/l�A:t�XSTEM 
1 off GSM modem Withliitijffac;ijtriPABX. 
1 off GSM modem wlth'interface foJhips computer network. 
�-��t��t��i�0

��1���\��f����*fnJU
t
��

I
. 421), with telephone and telefax •

......... ..... ,.:,,,. . .. ....... .. ......... ....... ............. , .... g . ...,.,.,, ... , , ............... ....... , .. .......... . . .. . .... . ·•· . .  • . • ··· - ··· · ··· ·····-··-····· ······················-········-·············· 

1 off Mobile !�IiP�;9�e'§.y§t;�:'GliM,JJ':�:e used for e-mail only . 
.... . .  

The cenV�I :to:b� equip'p��twlt6 voice:and "debiting" system, minimum 8 line in. The logging system to have
enoyg�)#:ip_adtles to ��r.<:ll�:�IIJ�J�phpries on-board the vessel. 

::.::::;·:-:·.::,:: :;·_\'.'i: .. :·:._.,i:i: 

lhhall be possible to re2efo� i11���1hg telephone as well as doing outgoing telephone call from all telephones
locations. .·,-... , ' 

... .............. .............. .. .......... ........... . 

3 off Portable tel.$��thi:-:iw-i��l�e room, all with suitable headset and adapters and carrier bag: Chief
Engineer - 1 st e�gi���(S:, l;lectrician. 

The portable tetephl>h�!Csystem to have enough antenna signal strength, which makes It possible to have
cont_ac::�.W,i��ir:�cdoriimodation, machinery spaces and on working deck . 
...

• • •• - - Portable telephone in engine room to be connected to alarm system (AUTOMATION SYSTEM)
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1 telephone st�fi�hJn:�rn�rg�r{6ygenerator room. 
2 telephone statiOhS: in'R,QV�onfrol room 
1 telephone statioff :hthE3li�ciptefreception 
1 telephone station inof(shofecrane 
1 telephone stationslndive·:corlfrolfoom on main deck 
1 telephone stations iri$Af�911frqffoom on tween deck 

:::�-:::: '. :·:: :·· 
• 
: •.• 

• • 

! =::��= iii i�illltltk
The comm9rjJ�Ij6ri sy;t�rrj i:h�i{��::�tjfilcient for the vessel's complement of 91 

.. · e,y�i�6to\:6�er the t6i�,:��t�th�fd�c¥area during operations. 

Telephone stations Jh:�ow:,�iUstef�'room, main azimuth thrusters room, lower pump room and emergency 
generator room, s��U b�: �q�ipped with acoustic and optical signal. For these stations ear phones with 
microphone and erioti.911 pa]:i)e to cover the entire room. 

The telephon�.iyit�tn�h�1ihave the following features: 
Min. 4 simultarieo'uscalls� 
Priority.fofEi�sential··stations. 
Q1Jerricl?_ Jof essential stations. 

Loudspeakers for PA function to be mounted according to class requirements. 

SOUND POWERED TELEPHONE SYSTEM. 
1 telephone station in bridge console fwd. 
1 telephone station in bridge console aft. 
1 telephone station in engine control room. 
1 telephone station in main azimuth thrusters room. 
1 telephone station in Captain's cabin. 
1 telephone station in Chief Engineer's cabin. 
1 telephone station in Dive Control Center port side (provisional). 

Telephones and Sound Powered telephone in engine control room shall have common acoustic and optical 
signals In engine room, lower pump room. Acoustic signals also to be common with EO/ACCU alarm. 

LOUDHAILER SYSTEM 
1 off 150W loudspeaker to be mounted on wheelhouse top. 
1 separate line amplifier with microphone on goose neck in aft bridge console centre. 

CCTV-SYSTEM 
A CCTV system consisting of 9 cameras to be installed as to allow captain to monitor vessel on main deck 
from bridge. Main station/control to be located on bridge. 

Location of cameras to be agreed with Owner, however to include: 

Working deck deck area, 2 off camera aft of new accommodation 
Gangway PS and 5TB, 1 off camera on each side. 
Helicopter deck, 1 off camera. 

Main monitors 20" with selector switch shall be located in aft bridge (2 monitors), one monitor in crane cabin, 
one monitor ROV control room and one slave monitor in ships reception. 



CLEARCOM SYSTEM 
Clearcom syste�l6ih�tauidf9r�ommunication in offshore crane cabin, ROV control room, and client offices. 
Main clearcom statioh911pridge.()ables to be installed. System to be Owners delivery. 

427 SIGNAL LIGHTS 

MAIN NAVIGATl:gN LiGH+icC>�f�6LPANEL:.,,. , . .. . ' ' . . , . .  , ., . .

The panel is ��hipped \Vith J �ha11gtdter main switch for two separate 230 V supplies. One directly from 
230V main �witchboard and oneJrom em. distr. Board 230V, wheel-house. 

MORSE A Ng t�:oeuvj�
i
f,iHTIFREQUIRED: 

.. , • ..... : ..... :, .. , :. ----' ' .:·. :::.: .. :. ::: .. ·:: ,· . . ' -_- ·_·,. ·,· ·. · .. 

• Th�se lanterns shaHb�controHedfrdm the forward bridge console. 
All lanterns to be approved and Jo be delivered with certificate stated by manufacturer. 
Day light signalling lampJObedeUvered by Yard, complete with battery and charger. 
All navigations lanternslo peqtJplicated, and to be approved and to be delivered with certificate. 
Helicopter lightjnj;fas required by DGCA guidelines . 

. ........... ..... . , 
'' . 

TYPHONE
.
(\1\/f·USTLE): 

...... Jyph011 type Kockum or similar with automatic controller to be fitted in Radar Mast and arranged according to 
• • Aulhorities requirements. The typhoon to have built in heating and push button in fore and aft bridge console

supplied by 24V DC system. Automatic fog signal. 
Air pipe of Ermeto steel pipe with normal coupling from air system, to be laid easy accessible and at least
possible exposed to frost, and so that water pockets 
are avoided. Insulated where necessary. 

BELL
One 12" bell (chromed brass) to be mounted.

FLAGS
Signal flags etc. and lockers in wheelhouse to be delivered by the shipyard.
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43 ANCH0Ri:N��}JpqRIN9 AND TOWING EQUIPMENT

431 ANCHORWITH'CHAIN:'A.NO EQUIPMENT. 
·•.-:·::· .. . .-.:::::::.:=··= · ·· 

The vessel shall b!:3 e�iNippijd wi!btw:9 -2- off anchors (Spek type, short shank), according to class. Anchors to
be fitted in pocke�$fof.W:�f9< : : }:' ) '\ 
Anchor, chain andWindlassJo each chain locker to be in accordance with Class requirements. 
Rope store belo\Vfqrec;a${i�ideck/Wltl, two rope hatches in deck to store below forecastle deck. 
The first half pi��f pf tb�:�{K�T!itj�:§h�!.QJable connected to the anchors to be hot dip galvanized. 

432 AN¢HortwINo1,,Ass AN[). ¢HA1N sToPPERs 
. .... .... : .. ................... :... . . .  ···.: .: .. ·· · ·. · · · ·  

... ,•Anchor/Mooring wlridlass >··•··.··
.•.·:·•········ >•.· 

Two -2- off electric driven cprilbined ·anchor/mooring winches to be provided local command shift, with de
clutchable combined drum and capstan to be provided acc. to GA-plan. Minimum 10 T. 
Remote start I stopj,yl_tti. li�tjt#QITT fwd bridge . 

. ::::;·::i:i:·1::t1·::i::il//i;I:�i.::\::\·:::'.:::::::::-:·----
433 MOORINGCAPSTANS/WINCHES AFT 

Two -2�.off{b\�ht�;j;:�lic mooring Capstans/winches to be fitted as indicated on GA plan, aft on shelter 
��.Ck,:\1\/ith local start/stop, and command shift, and remote start/stop with light from aft bridge. 

435 FIXED MOORING EQUIPMENT 

The shipyard shall include rn its price mooring equipment according to owner requirements/drawing. 

CHOCKS AND ROLLER FAIRLEADS FOR BULWARK: 
Chocks to be arranged according to drawings. In general ordinary type of Chock (NS 2587) to be used. The
foremost Chocks on forecastle deck to be of type Panama approved, type NS 2589. 
On Forecastle deck roller fairleads to be arranged (2 double and 2 single) and aft on Main deck, 4 single and
2 double roller fairleads, ace.to GA. 

436 LOOSE MOORING EQUIPMENT 

Owner delivery 



44 REPAIR;JVIAJt\lJENANCE AN CLEANING EQUIPMENT 

THE FOLLOWIN§TOQJ,.l\llf\CHINES,ETC. TO BE INSTALLED IN THE ENGINE WORKSHOP: 
2 off Lockable lockers.. ...... ·.·.·.· 
1 off Wash basir\ 6fstainless steel with hot and cold water. 
1 off Lathe complete with an equip111ent 1000 mm length and 250 mm centre high. 
1 off Drilling rnachfoe rpake StandJtype SB 25 w/pivoted vice. The drilling machine to be equipped with 1 off 
drilling chucl<�rjg faff qrilUngbushing. 
1 off Wheel. grinder PSDsjnodel 2 orsirnilar. 
1 ofL6': engineers vice: . . . . . . . • .• 

· foff Welding trafo onwork$hop, Secondary welding outlet in deck workshop and in aft workshop /storeroom
aft main deck.. 

• • • • • ••• • •  

1 off Unitor UWR 150weldi6gfoachine, with Tig welding equipment (complete}. 
1 off Connection to centralised Ac/Ox central. 
1 off Steel work ��p9h INiJh drawers and lockers underneath of builder's standard. 
1 off Bin for dir:ty �n4qilyWaste.
1 off PressureJeste(< ••
1 off Multimeter 
1 off Calibrating instrument for temperature sensors 
1 ciffMegger 
Above work bench tool board to be arranged 

WORKBENCH IN ENGINE ROOM TANK TOP: 
1 off Steel work bench 
1 off 6 " engineers vice. 
Above workbench a tool board to be arranged. 

IN AFT WORKSHOP/STOREROOM: 
1 off Steel work bench with drawers and lockers underneath of builder's standard 
1 off 6 " engineers vice. 
1 off Secondary welding outlet. 
1 off Air supply. 
1 off Bin for dirty and oily waste. 
Appropriate number and size of shelves. 
Above work bench tool board to be arranged 

DECK WORKSHOP FORWARD CARGO DECK: 
1 off Steel work bench with drawers and lockers underneath of builder's standard 
1 off 6 " engineers vice. 
3 off Lockable lockers. 
1 off Drilling machine make Stand, type SB 25 w/pivoted vice. The drilling machine to be equipped with 1 off 
drilling chuck and 1 off drilling bushing. 
1 off Wash basin of stainless steel with hot and cold water. 
1 off Wheel gr1nder PSDs model 2 or similar. 
1 off Air supply. 

1 off Bin for dirty and oily waste. 
1 off Unitor UWR 200 welding machine. 
1 off Secondary welding outlet, with 2 x 40 mtr welding cable. 
Connection to AC/Ox central with 2 x 40 mtr cable. 



. , .,, .. . ,.. .. .. ,., ... , .. . 

• ' • .: - .: ·.·/::/; ;-:�·\:: i:··:: i -�
-::::.:!:. ::-: :·::.·:::-.. : ::--:: .... , •• · ·:::.::>:--.---. '., ·; .:_ -. ::_' .,

Appropriate nu�t>efahd size of shelves. 
Above work bench fobl boarctto be ·arranged 

EL. WORKSHOP: 
::::::: .. ·. -: .... •.• .. -:. :: .. ·_:·-,: ,. _:-:-:·:·-::.<·::· .. :-·,

: :_:·,_:-:-: .:,:_·
.:,:-·::::, __ _ 

Ref.gr 8 / J i·.••· <.·• fr
1 off work bench with tjr:::lW�ffS andlocl<ers underneath of builder's standard 
1 off 5 u engineers vice} 
2 off Lockable lockers.< 
1 off Clip-on Amm�fer(10QOAI1O00V), 
1 off SPM rn�aslire instruij"lenf (ref: General Description E) 
1 off Drilling machine rriakeStand, typeSB 25 w/pivoted vice. The drilling machine to be equipped with 1 off 
drilling .chuckabd 1 offd�ilHng bushing. 
toffAir·sopply. •.·•· ·· .. •··•·••··.

·•·•ii.••··•• ii i i 
••• • •• 1 off work lamp with rnagnlfying glass. 

1 off Adjustable high,work c::hair, 
Above work bench tool board tobe arranged 

·.·. ::-1-::_:.:(::\
·:./ ::) :.\{\.: ::·? :

··:::.
Loose tools tO.beiJ!)piied by owners. 

444 CLEANING EQUIPMENT 

1 off HP washing machine, two pumps .160 bar, with stainless steel piping and quick couplings. The HP 
washing machine to be able to handle 2 users at the same time. Local and remote start I stop. Remote start / 
stop from deck workshop fwd main deck. 

Connection to locate from: Steering gear room and upper passage way. 
2 in engine room, 2 on main deck. forecastle deck, aft superstructure, bridge deck. Total of 10 connections. 
Pipes to be of stainless steel. Hot water supply. 
4 x 20 mtr + 2 x 10 mtr hose, 2 "long" and 2 "tank" "gun" to be supplied. 

445 INCINERATOR 

1 off Incinerator type, see makers list, with gate, for burning dirty MGO, sludge oil and waste oil to be 
installed. The incinerator to be complete with control panel, el.pilot fuel heater, flue gas fan and flue gas 
damper. The incinerator to be acoording to IMO resolution MEPC.76(40). 
Sludge/miring/heating tank to be arranged. 
The incinerator also to mounted with Racon fuel oil filter, type Racon 460 w/element R60T. 

The fuel oil tank for incinerator to be of hull integrated type. 

The incinerator room also to be arranged with bins for garbage storage, with drainage from bottom. 

446 STORE ROOMS AND WORKSHOP 

STOREROOMS 

Store rooms to be arranged according to general arrangement plan. 
In store rooms shelves to be provided according to agreement between building yard and Owner. 
See group 441. 

// 68 
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447 CLAMPSANDFOUNDATIONS FOR SPARE PARTS 
. , 

•. :.·::: ·-.... :-:-..::-.: :_::.:_::.::_,:._ . . . , .. , .. , .. 
10 pc. lockers andsb(:llv��)Q(srnaller spare parts to be delivered and fitted by building Yard. 
Heavier spare parts tc)l:l� $fored]n special clamps or foundations at suitable places in engine room or store
room. . . \•····.·•·.••···i•••····••·••·

·· .. 
Clamps and foundatiohstc)be fitted by building Yard .

. . :_·:./, =:.:-:.= __ :-_:::=: __ i\i:. :: .. ·._: · .. • .. • .• ' •. ·: . ., •
·,:".-'.i\:).:} :(://:_·::_:::·--:\_:. 

• • -•• ' • 

448 s1GNBQ�ij:@s A�� MARKINGO.N MACHINERY, PIPES ETC.: 
\?:,.i:_-::::-::t:-}-:_:\_:. :__:.::, ... ._:": ... \_:.: :: 

All pipes tobe marked with colour code and flow direction. 
AHva.tves, pumps etc',fobe foarki;:ld with brass I stainless steel signs, to be fastened with stainless steel 
screws or nalls. • • •• • • • • • 

' 

. 

\. 
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45 LIFTINGANP.TRANSPORT EQUIPMENT FOR MACHINERY COMPONENTS.· . .  · ·. , • •,-: "•"" ,, . .  , . . .. ,
. 

-_ 

·:.:\.:,:·:;.-::::_::::-:\_:-:::--->·:·:"\·.::\:_::-:-::::::.:·:::·.,:-:: .:,. 

452 LIFTING BEAMS 
•• 

·:-:-;::::::-;:i:.:_:i.:. - .. :·::i:-·::;- :::"::.·: : · -::.· ·:•i':· ·:_·: :·-:-·:·:::=::·:--::-::··:";-:-.:;-:_-:::::/i:.-. 
Above main gen. sets; he�foS: fof l@�g and removal of cylinder heads and pistons to be arranged.

· , ··,:_::;-... _·_.,.:_.
_:.:.:..
- :.: ::_: _.

::. ·
· _._ :_·_ : :.:_· : _. : _  . .  ·.:::.-:> .

.
. 
_
.:·
::-
::· 

Each of the lifting bear11s)obe dirrt�11sioned for a lifting capacity of 2 tons. All Jifling equipment to be marked
with SWL c/w certificates. The beams to be led to hatches. 

Above heavy e'.n�Ihe equipment, lifting eyes with necessary reinforcement to be fitted. 
;.-::·:·:.·:::

_..,-._.:=::·:.: _:i:::·, i.··:·:::.'.':.-:'.-:.··:. 

Yard tosupp1/c16uh1ef:Jnnerand chain tackle for each lifting beams.
All lifting beams, runners and chainJackle to be approved by class. 

:·
·:

-
.: :.::::::·:::·.: :- . ··

.
·.

: 
•• •• • • :

. ··
·:: · .:· .

· :: <:::-:-:·\::::::::.:.·
.::-::.-: ·:

:
":-::·:: :·

.
= :· • •  

Lifting beams with trolley t6 he arranged above existing engine room hatch on main deck, beams to extend
from frame no. 105 to frame np1t6, for transportation of machinery parts through hangar area on each side. 

Lifting beams to be din1en5lioned for SWL 2 t, yard to arrange load testing/certificate . 
. . . . . . . .. . . . . . . . . . . . . 

...... ........ . .. .. .. . . . . . . . .. . . . . .. .  

A lifting plan fo[gE!'n;rJ16}; in engine room to be provided. 



MAIN GROLJP�/tbo1enneNt. FOR CREW 

GENERAL 
.::· .. :· .. : : :·.::.:.::: .. · :·:.:: ·. · :  .. :· .. : ·.::.:·:· ·. :·::::·::·:: .. :.:. 

Accommodation anc
l S�fety:eqµlp_ment shall be based on a total number of 120 persons on-board. All safety

equipment to be o.1 ge!,�r-�1. gggij �J�rjqc;1rd for this type of vessel, with English text. 
. . . . . . . . . . . . . .. . . . . . . . . . .

so LIFEsAvn:�i"G �au1eMerrr·'·:· 

501 L1FEaOAtsw1t1::1:oAVrtiT:: :•.--· 

Lifeboats'td �e �frang�tiPW�otff $i��s'pf the vessel. Capacity 2 x 60 persons, according to rules. 
(p�;GA:ipiari; 2 x 70 p�is_qq� li(�i:19�Jsfrom Harding are shown Type: KISS 800. or equal arrangement).

1 off MOB boat, diei:;�_1 �rl.V.�O\'J�JE!fjet, with one A-frame davit to be arranged.
The MOB and its arti!.iiigei:nentto.�e according to Solas . 

.............. .. ··:·,1.i:·::.·.·:· .. :" .. :' : ,".,'',' ,:':i'•":' 
..... ......... . . . ... 

. .. . .. . . . .. . . . . . . . . . . . . . . . . . . . .  

According to rul��>:H:pfi)6� lifeboats to be certified as a rescue boat. 

502 Ll�l:RAFcT$ W'i'l'H EQUIPMENT
.... :·: ::::: ;-:�·>i�::::-?:;:i:--::·::·

:
:·.·- • 

Jife_ taft� tb\j� arranged on both sides of the vessel, capacity acc. to Flag state/Authority rules. 

503 LIFESAVING, SAFETY EQUIPMENT 

According to Flag state/Authorities rules and SOLAS for 120 crew and passengers. Survival suites for a total 
number of 120 persons, to be delivered and to be arranged on muster stations in heated lockers. 
All safety equipment to be of general good standard for this type of ship, with English text. 

504 HOSPITAL, MEDICINES AND MEDICAL EQUIPMENT 

According to rules. 
The ship shall have a medical facility capable of providing basic medical care, acc. to Flag rules. Medical and 
first aid supplies to be delivered by Owner and installed by the Yard in suitable medical refrigerated lockers 
with locks for the master key system. 

Medical Cabinets with integrated lockable drug compartment and medial refrigerator, with sufficient shelving to 
arrange drugs and equipment in an orderly and logical manner, are to be provided. Consideration should be 
given to ensure that the cabinet can be accessed in inclement weather; doors can be held open and drawers 
to be lockable in two posltions. 
Three sectional treatment bench, hydraulic adjustable and with side frames, ship legs and paperroll-holder. 

The floor in the hospital shall be arranged as "wet floor'' with drains. 

Yard to prepare for installation of: 
Software/system to verify the maintenance and control of supplies, logistics and use of medicines and 

medical equipment should be considered to ensure an easy, secure and safe operation of the hospital. 
Software is Owner supply. 

Software/system including ECG belt and web camera, for safe transfer of text, picture and sound 
connected to emergency centre/doctor ashore. 

Owner to deliver software, equipment and medicines for installation by yard. Yard to deliver and install 
medical furniture's according to drawings delivered from MT. 



505 LOOSE FIRE)=1GHTING EQUIPMENT 

According to rule:'],.ff Ii•·•••··•····••·••·••·•.
··· ... • •. \••\i••···

·•·•·
·
··•
·
. 

An appointed numbet ()ffjre extinguishers (powder and water) to be provided for machinery spaces and 
accommodation. GRl:)boxeswithfir�hoses and jet nozzles to be mounted in suitable places. 

·>.: ::-:-::\::.::_·_-:·-\_::: ... ::. ,
. 

SMOKE DIVINGJ:QUIPMENT·· 
. .  , , ,  .. ...... , .. , . . .  , . , .  

Complete firem�hioJtritio be suppHedand stowed according to requirements and owners approved type 
.. i.\:::;:.)::;::::\:\ /._·i: :·-:·:_-::::-:-.{:::

. 

Each set to l'.>$�(lUippedV1ith UHFc6rnfounication sets (Headset type). 
One (1) offBri�thing aicc6mpressor,'300 bar to be supplied for filling of air bottles, Arrangement to be made
for safE:lJilljng ofair bQUle.it......... 
The compressor to be et. suppli�cfa1s6 via emergency generator .

•••• Emergency breathing cipparatus§<::c::ording to IMO requirement. 
.......... :,::·::<·-.··.:-::··,·::·,:

-: ,:_::
:_"",'

.
" 

All safety equipment's sl
l

pplied shall also meet flag state requirements. 



··:··.: ·: .. :·.··;:·.::·.;:;-:::•::•'. :·: .. . 
•.• 

s1 1NsuL.A:f.1ot•teAN�i:.t
1

f'ARTITION BULKHEADS, DOORS, SIDE scuTTLEs AND 
WINDOWS 

510 GENERAL 

II Is the lntentlor{))f :@w���:bifi�tiJhto obtain a safe, modern and comfortable accommodation of good
design, pleasing appearance aiid nofrnal Norwegian standard. The interior shall be built for easy maintenance
and seaworthln_E:l�irln e\iery#�tail(/ ::_\ii. 

Max Noise 
-�H�)yf§tau9� i�y�1�)�(�;�!��:'coMF-V(3) requirements.

All materi�lij lii�_d. for w�:11�/9�illh9$i�hd floors in accommodation shall be certified as non-combustible and
sh�II n_qfpt¢dtice toxi9 g�S.�;'l �liii@:� �re. Colours of panel, ceilings and doors to be approved by owner. 

:·-.·,,::.:::·•:·::_"._'i._'' .. : :·.\· :-,:-:: 

'::lheaccommodationJ§��#(r��g@f9f 120 persons acc. to GA: 

TWEEN DECK: 
-:-·· . ::::; .. ·.:· .. . ·.:.::·.;·_:.,;··,:.: :··. :·. : :. ;·. ·:.,·.::. 

1 off toilet with \A{��h���fo;Hotand cold water. The room to be arranged in the forward part of the Engine
room. ,.:·. ? ,>if>.•··· 

Engine workifa:ip:· •···-•···· 

El. wofKs�qp > .. ---
Worl<shQps fo be sound insulated. Insulation to be lined with galvanised steel plate, thickness approx. 1 mm.

<'Switchboard room. 
Saturation control room. 
2 of store room (PS/ SB).
Diver suit wash room. 
Diver suit dry room. 
Pantry store. 
Dive pantry. 
2 of dive system switchboard rooms.

MAIN DECK: 

Deck workshop.
Rigging store. 
2 of Air dive chambers
Dive control room. 
Dive store/workshop 
ROV Workshop 
Incinerator 
Wardrobe./Locker room
Laundry work clothes. 
6 off toilet's. 
Engine control room. 
3 off Stores. 
Linen store 
Laundry. 
Client office 
Project office. 
Techs Library 
Technical Office. 
Technical Workshop.
Dive Technical store.



.
:_
.
::-:·:\iii\)�(\_::i7{:'.�/./.::=/i :: ... :.

:
:.:�:-::·_.:;:::;::::':·:

DIVING HANdi� /Y
i 

Insulation in Divin�ti1HJai(<lnM�in deck) outer bulkhead to be provided and to be covered with painted galv. 
thin plates. Type ofihsul�tiqrtij�¢ording to insulation plan. 

SHELTER DECK{, 

Reception. .Y\ \\_•< ;} • • ;; 

�f �cf !i?i
m

.i "!t:2,1�r r!!�01
Provision ro9ms .with cool &freeze sedions . 

.. i�,��''" lli=.l�!�iiI�!-W" 
�:��

e

z�m. ..:r:•.:;c\•••••••
·
•:i:r; .••. r•··••

·•··· 

g:����� ��
n

oi:�2�0r�(tI•:: ... •·••r•··•···· •• ·.·
.
•·

Waste trunk. 
• • •• • •••• 

FoRecAs+t�igg
\dk:

·•··· , ••

. 34 hrt&i���;�h cabins. 
1 off Instrument room. 
1 of laundry 
linen 
One WC/shower pr. cabin, -acc. to GA-plan. 

BOAT DECK: 

Electrician cabin 
Store keeper cabin 
Safety officer cabin 
Hydraulic engineer cabin 
ETO cabin 
1 of Officer cabin. 
9 of Single-berth cabins. 
12 of Twin-berth cabins. 
One WC/shower pr. cabin, acc. to GA-plan. 
1 of Instrument room (w/1 of Gyro). 
Broom closet. 
One (1) of WC 
Store. 
Hospital 
Gymnasium 

CAPTAIN DECK: 

Captain's cabin. 
Chief engineer's cabin. 
2 of Chief officer cabin's. 
2 of 1 st engineer cabin's. 
2 of 2nd engineer cabin's. 
2 of 2nd officer cabin's. 
1 Client cabins. 
2 of 1 officer cabin's. 
laundry 



' •••;••, •;:i:•:•::::•.:i/•:,':,:•:,:::.::\ 
••••
•••••::,•:: :::"::::/"

•· •·•· ...... :.: ..... '. .. :··. : .. :· . :·:. . 
•. ·.·:, ·.c:··, :.·._::.:>.·.-,:.:-:-.. '•,:·=;. • 

Linen /
<

··
.··•··· 

·
<••·•

·
•·•·

One WC/showeipr. ¢abiii}jc1qq, fo GA-plan. 
Ship Office. > / ) • 
Conference I Lounge fo()m; •·· • 
Instrument Room (w/f()f<:3yro). •• 
AC Room. • •.• . ·•··· ····· 

··;:·,·:·: . 

BRIDGE DECK: 
:·:·:·,·:·:·,·:·:··, ·····,. ·,:. · ·  

Wheelhouse withiwbrkahWrnanoeuvringstations according to GA plan. 
Navigationwork�t&tiori fWd .• 
Ship operatioil wor'kstatioh aft 
Surv�y c1.reaSB Wing (lowired inJloor) 
Qperational Control Office/area SB (lowered in floor) 
Radio slation SB side Jore > 

•• 

Toilet. 
Pantry 

. • . . .... .. ""' . .. . ,.,' ,. ' . . ,  . 

TOP OF WHEELHOUSI;: .. .................. .. ,, .. , . .. .. . . ,,. 

Sky lobby loyhg�Jrec�Stion. 
Heli suit storE! ··.·•·· 
Toilet 
Em. Gen 
AC room 

511 INSULATION, PARTITION BULKHEADS AND PANELLING 

INSULATION 

All insulation shall be certified as non-combustible according to SOLAS Ch 11/2 Reg. 5.3.1. 

All surfaces shall be covered with aluminium or fibreglass to prevent dust from the insulation. The insulation 
shall be fixed to the bulkhead or deck by using pre-welded pins according to suppliers guidance. Lining to be 
fitted minimum 10 mm from insulation. Accommodation panels to be fitted minimum 20 mm from insulation. 

Fire-resistant constructions shall have EC-Type Examination Certificate (MED-certificate). 

Sound-reducing structures shall as a minimum meet the requirements indicated in the lnsulation plan, and the 
solution to be documented by laboratory tests. 

Against the hull the insulation shall end 50 mm above the deck to make sure that any condensation is drained, 
and it shall be used vapour sealing against the interior such as aluminium foil wilh taped seams. Comfort 
insulation shall have an U-va!ue of at least 0,24 W/m2K (0,75 above stiffeners) based on a thermal 
conductivity at 10°C (i\10) (example: Glava Marine Mat 16100 mm+ 50 mm) 

Insulation in technical areas such as engine room, workshops and similar compartments which are not 
.covered by panels shall be covered by a 0,9 mm galv. sheet metal tining with tightly lapped joints. 
Alternatively a certified pre-covered insulation may be mounted instead. The cover shall be of fire resistant 
material, delivered pre-covered by the manufacturer. 

Floating floors are described in 521 

PARTITION BULKHEADS 

Walls in the accommodation areas shall be made of certified modular systems such as Contech/Norac or 
similar good quality. The products' characteristics in terms of noise reduction shall be emphasized. To prevent 
structural noise from propagate through the inner panel, it shall be used rubber suspensions between panel 



·-::· .. : .
.
. : .::::::-.:-.. ·,.,. ·:,.:.·.: .. :_:_· , .. , . ........ ,., . .  

............. , ., .. , . .  , .. , .. , .. ,. , .,.,.,, . . . . .  , . .. ,. , .. .... .. ... .. .. . .. , ,.,. 

-:-_:· . -:: ·:_ ·::·..::: :: :::. :::-t· ·:i\::::./\i·::· :::.:.:;·: . ..: :: · .:-·,: ::,:·;:.. .  •• •• • ' •
and structure. Thei'e shaU bea minimum gap of 20 mm between panel and structure/insulation. Panels to be 
fitted wilh lockabie service-hatches as shown on GA. 

. , · _ · _  :. · ·-_·,.· :···-·-· ·· · 

Noise reduction (Rw) requir¢rriiriti.;:according to COMF-V(3) requirements 
• '

. 
' •. _· ·_ ·: ·: ·_ :_·: : .

:.:.:::·.:.::.:.-:-:.:::,:.
:

.:.:- :":
:-
:

.:·:\
:

.: :.
::
:,
:

:.:: .. __ _ 

Walls between dayr�oni, {;()rr@fr�Hdmess room to be fitted with windows according to GA.

CEILINGS 

Ceilings in the aC:66mmodati6n areas shall be made of certified modular systems such as Contech/Norac or 
similar good quaHty, The))foducts' characteristics in terms of noise reduction shall be emphasized. To prevent 
structuralnoiseJrom pfopagate through the ceiling, it shall be used rubber suspensions between ceiling and 
struct�r�tf11efe shall be a)ninirnLJtll gap of 20 mm between ceiling system and structure/insulation. 

·· ·:·:······· .. ··:···:··.--·:···· •,· , ·- ,· ,· ·, ,· 
. . - - . . . . . . . 

. Noiseieduction (Rw)reqllirernents: according to COMF-V(3) requirements 

WET ROOM UNITS .. · .· ... ... ... ..
.. .  . , . '. ''• '.'. ,, . .  . 

Wet room units 'to be of prefabricated type such as Contech/Norac or similar good quality, and shall be 
delivered fully/el:lqyfo(use with all the necessary equipment installed. 

To ensure th� lohgevity of the product, drains and drain-pipes shall be made of stainless steel. It shall further 
be used membrane between the tiles and concrete/coaming to ensure a tlght layer. Membrane to be glued to 
the drain. 

All pipes shall be continuous with no hidden seams. All joints and connections shall be accessible from inside 
or through service hatches. Equipment to be installed from inside so that it can easily be replaced. 

Bathrooms to be supplied with heated floor with a thermostat. 

If there is a barrier against the shower area, there shall be fitted 2 drains. 

512 INTERNAL DOORS 

A-class doors to be made of steel with steel frames and fitted with door closer. A-class doors that is normally
open shall in addition be fitted with magnetic holder which is connected to the fire-alarm central and can be
released from bridge. Doors that leads to machinery spaces shall be fitted with sound gaskets to reduce
noise.

8-class and C-class doors to be fitted with ventilation louver except where there is a closed ventilation system.
Considering Comfort Class notation, the cabin doors shall meet a noise reduction of at least Rw 37 dB.

AU doors between cabins and corridors to be equipped with self closers according to rules. All other B-, and C
class doors to be fitted with doors stoppers and hooks to keep them in open position. 

Doors from dry provision room to cooling and freezing areas to be galvanized and insulated. 

Clear opening (width): 
General: 
Escape routes: Min. 
Cabins: 
Toilets 
Hospital: 

750 mm 
900 mm (To be calculated according to FSS-code) 
650mm 
600mm 
900 mm 

General clear height above deck 2000 mm. 

Doors leading to Mess room, Dayroom and lounge to have window with owners logo. 



Hydraulic waterti�hf::i11dif
i

g �oorn - to be fitted according to GA-plan. Doors to be monitored and remote 
controlled from brldg(:l,}J11'1:1ijdlm>ri:Jt shall be possible to monitor and close the doors manually from a safe 
position above Main de.ckL/ --- ----- --- - - -

Minimum clear op�nifag::799 tBm;''bJL shall be as wide as possible in terms of transportation of equipment 
through them. .}fi ::;+.<::;::;:•-:•;:, < ---,--_--

Doors from' ()p¢ri' deck:to '�c:c:qmroaaation and wheelhouse to be made of GRP and fitted with window if 
�?�,lpl�. Doors that a,r� H�que3nt1y;�#11 shall be of Quick-closing type. 

<· • All external doors to ��;��qylpp�cfWlth non-corrosive material in movable parts . 
..

.
.
. : .. : . .  :·:·::.: .. ·:·: · ·  

.. 
:.:·: . .  :::" .. ',,'.':'. ''' '.' 

For sill heights aboxf;�gg;foW��!ep shall be mounted on each side.
Clear opening (w!dtb):; / :' : 
General: . '/809 mm 
Escape routes: '' '> ,jriinimum 900 (to be calculated according to FSS-code) 
Leading �<?. �p�plt�I: (· • 900 mm 

---
- gener�l <dJ�r height above deck 2000 mm.

515 SIDE SCUTTLES AND WINDOWS WITH EQUIPMENT 

Windows and scuttles shall be delivered in accordance with the relevant ISO standards. and lo be installed as 
indicated on GA. Flnal size/type to be according to approved arrangements. All Side Scuttles and Windows to 
have framing welded to the shell/bulkhead. 

Window glass to be made of safety laminated glass with required thickness, fixed within sealed brass or 
stainless steel retaining frames. Glass retaining frames to be polished to visible side. Closing handles, hinges, 
bolts etc. to be of brass or stainless steel. Hooks for hinged windows and deadllghts to be provided. Spare 
glass etc. as prescribed by Rules. 

PORTHOLES 

Insulated window boxes of fire resistant laminated/veneered plywood to be Installed, well connected to the 
selected waH system and lo steel/aluminium structure. Soft/flexible rubber sealing's to be provided within the 
boxes to keep tightness and to avoid rattling. Drainage rim to be installed with drain hose to gutter way. 
Backsides to be sprayed with an approved noise absorbing compound. 

Inner windows to be installed in noise exposed positions on Main deck, Shelter deck and Forecastle deck to 
improve noise levels in accommodation 

WHEELHOUSE WINDOWS 

All windows tn wheelhouse within the required field of vision, shall be equipped with window wipers of straight 
line vertical blade type and variable speed. Heated windows to be installed according to NAUT OSV(A) 
requirements for vessels navigation in ice. 

All wheelhouse windows to be equipped with external fresh water spray (with compressed air purging) and 
defroster nozzles and transparent sun curtains inside. 

Window wiper-, heated windows-, and fresh water flushing-systems to be segregated into multiple zones 
according to agreement with owner. 
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s1a MAsreR KEvsvsTeM< 
··.-::1.:: :::i::::: ::.:;:;.: -:\:i:.:.;.;:'. ;_:_:

.-::-:·- .::-·:--:-:::·:i:
::.::·'.::t:-:-:::t.:-. .-._ 

A complete master key�Ystem sti?IL¢over: 
• all accornmod�tiC>odoOr� (*��ter key system)

·:.·
_::-:
.-:_·_:·::::i· .·.· :·_:_:_·._,:: ._ - . _,:. _ .::·-

• Cabins (tpµchik�Ycardsystem)
: : : ::.:.::.:·.·.:.:. :·. · · ·.,:· · ···· 

• all extJfo�i doors '(master key system)
• wardf6Bkiock�rd6ors (master key system)

"',"' ,":' , .. ,.�: .;:·:.-�:·.:·:··
' 

:":"<_'-:" ::.._·-: ·.·, ,._: ·,·•,-·-.. . . ...... -. : 

· · · · • .. • •• Inside cabins, drc1W�rsan<.lJockers (master key system)
·: ... ·,·,·.-- .. ,·,"·,"; •: 

• in addition 10padlqqki • ••



52 

521 

• • • :· \-:-/.:i)'}i\·i\·. :}-.::::--::.-.:: ... ::·· •• :::'.\iii\ : .·: ·::::: , .. ,.

INTER�Afrig�KC�VERING - STAIRS, LADDERS } RAILINGS ETC. 
= ·:·-:.:.:\/.;> ,_:;

:_:.-;-::F:\(\)\:_/::\:·:J::.:;:_ :_·:: ·._ . . '.· 
DECK BASE QQVEfilN@/INTERNAL

In order to maintain t�;ri�uiren1erits for fire integrity, noise and vibration, it shall be installed floating floor on
main, shelter and forecasUe deckin accordance with the following specification: 

MAIN DECK 
3 mm Visco-el$�ii6�ittiL�i�ces()fsteel 
30+50 mffiiris.�l�fiQn (R@kwool Marine Slab 140 or similar}
3 mm steel plate 

••••• • ••• • 

t mrnVisCo�eiastic 
···•·•·.·2 mm Steel plate 

1 mm Visco-elastic > •··· .. •.2 mm Steel plate \ 
15 mm Self levelling compo�rjd (30 mm in wet rooms) 

:� :·-.-::--.:·-:-·:·:·.:.:·•.·,:·: :·•.·,:-: :·-.· ·: :.·: 

2 mm Vis.co�elastic with pieces of steel 
50 mm insulatio'n (Rockwool Marine Slab 140 or similar)
3 mm steel plate 
1 mm Visco-elaslic 
2 mm steel plate 
15 mm Self levelling compound (30 mm in wet rooms)

FORECASTLE DECK 
2 mm Visco-elastic with pieces of steel 
30 mm insulation (Rockwool Marine Slab 140 or similar}
3 mm steel plate 
1 mm Visco-elastic 
2 mm steel plate 
15 mm Self levelling compound (30 mm in wet rooms)

The floatlng floor shall be separated from the rest of the structure along the boundary by using an insulation
layer. 

On the remainlng decks there shall be used 10-20 mm of self-levelling compound as a base for top covering. 

NOTE! 
Solution as mentioned above is to be considered as a general MT-solution, and is not specified for this
particular vessel. Any recommendations as a result of a sound- and vibration analysis must be met. 

522 DECK TOP COVERING INTERNAL 

Top layers to be of 2 mm thick oil and seawater resistant PVC-cover (vinyl), glued on top of the
aforementioned underlay with a suitable adhesive, recommended by respective makers. Covers to be suitably
fabricated for high working stress and to be of anti-slip type. 

Compass rose to be arranged in deck cover in wheelhouse and dayroom. 

Treads and risers to have vinyl cover of the same thickness and quality as the rest of the floors. AU stairs to be
provided with an anti-slip list. 



In wet rooms men,�ran��rid ahtiiskid tiles to be applied on top of cement compound. Coamlngs also to be 
fitted with membraij��hqJil��;-.; ·::: 
Rooms without covef,ijij)§!P.�)?�!h�ed with anti-slip type paint as directed in the paint schedule. 

In Switchboard ro9m)i99f)9 ���9y�tE:1d with rubber tiles of approved type. 
·:·.-.-··: :·::··:··.:··-;·.;··;·;·;-;··· ·::·:·:·;;;·;: ·;··:·:··:··:;:;: :·:·:·:·· .. 

524 STAIRS, �Cpdti:�i.:A.fij�';'�'.�AtFORMS, LADDERS, RAILINGS, ETC. IN ACCOMMODATION 

All internal stafri' thbe �
U

'iifoi'st�eU!lp�rmanent steel trunks with lining and Insulation according to drawings. 
Stairs to hclY�:4.-§g.egree_rl�ing. :\/:' •-•·

. . . . . . . ... . . . . ... . . . . . .. . . .. 

. ... . . . . 

In wh.!?¢JbqQ$e a'ngle b�(frari')� '.scippprf for a raised floor approx.1100 mm above steel deck to be arranged . 
........ fJg9'ting shall be mad� of �¢nip�o;htj6�combustible plywood. 

Internal railings to b,bi�1iimlh@1{blhardwood and to be fitted in corridors and on both sides of stairs. 

525 FLOOR PLKt:�ijj:(c:,q�E, LADDERS, PLATFORMS, RAILINGS, ETC. IN ENGINE ROOMS, PUMP 
ROOMS 

.ETC/ •. • • • • .. . •
. . . . . ·.·::,:.·.·· . . :. · : :  .. , :,",,. ', ' 

Loose floor$ iri!�b�iri� r�om to be of chequered steel plate (in all escape routes}. Aluminium plates where 
allowE:!t:LPY �i�ss.· Floor to be laid in frames of aluminium support, above all piping/installations on tank top 
.Around fouhdations, machinery, valve boxes, piping etc. the floor to be lids with openings for handles. The••
plates to be divided in handy sections and fixed by countersunk galvanised screws. 

(Use of where to arrange loose aluminium floors in engine room to be clarified with class at an early
construction stage). 

Stairs In engine rooms, cargo/ stores room, etc., to made of preMfabricated anti-skid galvanised steps. Railings
of none corrosive metal.

Ladders to be mounted In all tanks with tank height more than 1000 mm.

Vertical ladder, especially in tanks, the steps to be made of two 20 x 20 mm steel bars. The bars to be welded
to 50 x 8 mm flat bar members. Ladders also to be arranged in casings/funnels. 



• : - :· .:·-::;:-\:.:_,:•.:./:, :_ . .  ·:>:::, ·::.-;:_<:i \ .:: -:-:·:
·. ·-·�:::::::::::":::-::::.::.:.::-;

53 EXTER.NALDECKCOVER - STAIRS AND LADDERS ETC. 
:·'. .,-:::·-)i:i:(i:\::i:::\:":}_·,:-.:·:i·;-.i·.·:·-:-. -_= :_._. ··.:-:_:., 

533 EXTERNAL l-lANDRAIL.S, AND RAILINGS 
.,., ... ,. _ _  . . . . . ,., ......... ,.,. 

Railings to be arran�lcfbrJ�-hcithedeck perimeter and on outside of superstructure as shown on the GA-plan 
and/or as per separate draiµi11g(s), . 
The railing to be rnade ofgalvahfsed steel pipe with stanchions of galvanised flat bars. Top rail not to be less 
than 48 mm outer.diameter. 

•• • • • • • • • 
'.·,:·-·:

=··.:·::··:
.:: ::-·._::-::,::.>.·-_·_·: _ _.._·_.._.:_:,- _::-:··:'..:: ·:-. :·

= 

534 EXTERNALLADD�,s .. �rrAIRS,iPLATFORMS, GRATINGS ETC ................ . .  :-.·:·""" ·_·_ ··:·:·:·:·,:··.:·.'.·, .. ,: .:: ..... 

Stairs and d88�;; on exter11l(d�ck to be galvanised . 
.. , .. , ··

, .. :- .;"· :·: ;-: ::::·::···· ··· .: .. ::.:.-.: .. : .. ·:-:· ::.:_:_:·:::-·:-:.>:· ·,::.··_-_-_·,:··:.'."· ·,:,::-.-··-:---= 

V�rti�al ladders to haJEft1cltite;rslrfngs and steps of square iron bars. 
Grating outside to beof antFslip arid fire resistant fibreglass type. 

Stairs serving as ei.cape roUt�k;;hall be according to rules and regulations. 



54 FURNITI.JR,�;)NYE.t,JTORY AND ENTERTAINMENT EQUIPMENT . 

................ . . ... ............. ..... . . . ....... 540 GENERAL/:;_ : <-·••-•··----

<i/{.};i.::f:i/tf(}:\:'.)\i\)i/\)t:.
Arrangement of f1,irnitJfe/�h�iLBe,according to GA-plan. All furniture's and equipment shall be of solid 
construction and �baU��:���§y)p:?l��:?-�nd maintain.

Wooden furniture:s�all �� pfg·qQctd�slgn and quality, and be made of plywood, covered with veneer or plastic 
laminate with 1Jijrq�oo9t:9FPY9i�-d9��; Tables to be fitted with wobble-edges. All corners on furniture's to be 
rounded. ·-------- · 

....................... . . . . . . . .

�ii::�,w��ritt�=� •• i • ••••• ats, arm and back-rests, well stuffed with foamed synthetic resin and 

/i=urnffure, textiles and �qqipro,�r\l to �e reviewed and approved by owner before ordering. 

541 FURNITURI: FORCREWAND PASSENGERS 

2-MEN cAs1NirwiNCAs1Ns

• aunkb�d�obb�aoo mm (measured inside) fitted with 2 lockable drawers with a volume of at least
. . : . : ;Q,013 fo3 each, fixed ladder and curtains. Bedside shelf to be fitted if possible.
• • 1 of table acc. to GA-plan. 

• 2 of wardrobe size 500x600 mm (floor to ceillng) fitted with lock, 2 shelves and clothes-bar.
• Minimum 2 of seats which at least 1 to be a chair.
• 1 of book shelve (can be combined with other furniture's i.e top of wardrobe)
• 1 of TV with adjustable wall bracket. Size min.24".
• 1 of stereo or entertainment system

1-MAN CABIN
• Single bed 2000x800 mm (measured inside} fitted with 2 lockable drawers with a volume of at least

0,06 m3 each. Bedside shelf to be fitted if possible.
• 1 of table acc. to GA-plan.
• 1 (or 2 if possible) wardrobe size 500x600 fitted with lock, 2 shelves and clothes-bar.
• Minimum 2 of seats which at least 1 to be a chair.
• 1 of book shelf. (can be combined with other furniture's i.e top of wardrobe)
• 1 of TV with adjustable wall bracket. Size min.24".
• 1 of stereo or entertainment system

OFFICER /CLIENT CABINS 
• Single bed 2000x800 mm (measured inside) fitted with 2 lockable drawers with a volume of at least

0,06 m3 each.
• 1 of bed table
• 1 oftable acc. to GA-plan.
• 2 of wardrobe size 500x600 fitted with lock, 2 shelves and clothes-bar.



• 

• 

• 

• 

• 

· .
·.·,·

· ·: ." •• ·,· .·:·· ·." :'""'"." '" ", 

Mini.:u:••3 .. ofseat.:�sofa(alt. 1 easy chair) 
:.::._:-,.

.-_:-.
.. :_.-,:::_:::_:_,::_:_·_. _

·
·::· :._. ,: :_· :.· .. . ·:_: .. : · _.· ,· . -· _ _  .. ·····.:.:: 

BookshelV�� ate. tq GA-plan 
,. ,· .·

'
, , ·. · · ·.:·.:. · : .. ·:· ,:, . ::·::: .. 

1 of writing desKwiw�m9:�:?.hair and 2+1 drawers
1 of TV-bench \Vith g� H@Jridge 

: -:- :· -::,-:-:·:: ,· . .-.;._:-:-:·:,.._.::-:·.:: .. ::.: .. : ::, 

1 of TV with adJ�$tab!KwaU l:lr§�ket. Size min.26" . 
. ., . .  , . . , . .  , .,, ............ , .. , .. ,., .. , .. , .. ,., .. 

1 ot ster�q 9r �i1f�rtainl)l�ht sYptem 

CAPTAIN'S CABIN & CHIEF ENGINEERS CABIN 
• < • �i��le bed 2000x8Cld�n{(;$1sured inside) fitted with 2 lockable drawers with a volume of at least

• 

• 

• 

6 

• 

• 

• 

• 

0,06 m3 each. •• •••••• ••••••••• ••••• •
:· .

. :.:::·.: :·:.·,· : ·.·.,.· 
. .. 

1 of table size apprgx.]90�500 mm 
2 of wardrop�sizE:l 500x600 fitted with lock, 2 shelves and clothes-bar . 

' '· ":·-."· :' ··,
·:,·, ,., ..... . . _:_: .

. . : ....
. ,;· .. ' "

MinimtJm � df$��t in sofa . ·: · .·: ... :·,··:.·:::·.,·.:,··.-.· . -:·.·,: · · 

Booksh�lves acc. to GA-plan 
1 of writing desk with office-chair and 2+1 drawers 
1 of TV-bench with 60 litre fridge 
1 of TV with adjustable wall bracket Size min.40" . 
1 of stereo or entertainment system 

MESS ROOM 

Furniture according to GA. Tables to be at least 1200 mm in diameter, and to have 600 mm space for each 
seat. Chairs to be either fixed "swing " type or to be of solid stacking chair type with means to secure the chair 
to the table when not in use. Fridge for cold drinks to be arranged. 

DAY-ROOMS 

Furniture according to GA TV-bench to be delivered with space for DVD player & stereo, and to be fitted with 
drawers and cupboards. 

HOSPITAL 

See chapter 504 (Medical first aid equipment) 

DUTY MESS 

To be fitted with seats and tables according to GA, and a kitchen-unit with: 
• 1 of sink with hot and cold water
• 1 of coffee-machine
• 1 of refrigerator (60 litre)
• 2 of wall cupboards

Jn addition a shelf with a Micro Stereo System shall be delivered. 



WARDROBES 
·:":···:::·:'.:.:· .. :: . . :::.:::.-::.::.:.::.:. :. . ···:: .. . 

Wardrobe to be arr�ngedai iihown on GA-drawing. Wardrobe lockers to be fitted with ventilation gratings in 
top and bottom. 

•• • • • • • •• • • • • 
. .. ' . . . ' .. '. ... 

.... , . .  , . .  , . ,., . .  

Sky lobby / reception\ > > • . . . . . . 

Sky lobby to be fiHed �Ith sofas and tables according to GA. It shall also be fitted with a TV-bench and 
upholstered chairsfbenqh�$ (EknesTransit Yacht 3000 or similar). 

:::i:./:.::?i.\\\ i ,:
::
:
:
:
'.
·::-i:.:'.�-�:�:_:. 

s42 oFF1c:E:i::'.ci1'.PMENTANnsPEs1AL FURNITURE IN WHEEL HousE, NAVIGATION ROOM, 
RADIOROO.1\.1,l:J� ............ • ....•....

OFFICES 

<Interior to be of samestandgrcl�$�kss and dayroom, and to be arranged according.to GA. Conference table 
to be fitted with connections forp()wer and LAN 

WHEELHOUSE··•••· 
.
. ••• 

.. . ·::.": ":.- :'i'::·:·::-.:. :." :":"",_:·.·,\,_ .. ::.::-.·:._.:. 
Layout and eql.lipfoentto be arranged according DNV GL regulations for Offshore Supply Vessel (OSV) and 
NAUT OSV(J\)and >prOvide maximum visibility and efficiency. 

• Workstation for Navigation
• Workstation for Navigation support
• Workstation for Route planning
• Workstalions for Docking operations (SB&PS)
• Workstation for Ship handling
• Workstation for Aft support
• Workstation for Communication
• Workstation for Safety monitoring and emergency operations
Some of the workstations may be combined according to rules 
The sliding rail of pilot chairs to be flush with the floor. See item 791.

The following furniture's shall be installed: 
• Office work stations for Survey aft with 2 chairs and 3 of 2+1 drawers.
• Office work stations for Operational control office with 4 chairs and 4 of 2+1 drawers
• Radio station desk with integrated radio equipment, and 2 office chairs
• 1 of kitchen unit with sink for hot & cold water, bench & wall cupboards, fridge and coffee machine
• 3 of high bookshelves 800x350x1800
• 8 of low bookshelves 800x350x900
• 4 of wall mounted bookshelves
• 1 of cupboard for signal flags
• 3 of cupboards for safety equipment etc.
• 1 of chart table with drawers.

All surfaces to be of non-reflex type. 
Furniture and window-framing on bridge deck to be of oak or similar (approved by owner). 

On wheel house top a project compass to be fitted. 
Binocular box and flag rack to be delivered and fitted in a suitable place. 

Fuse boards and lantern controllers to be fitted in a suitable place. The arrangement will be carried out as 
practical and survivable as possible and according to the shipyard's practice. 



··
··••···••··•·•··.•··.·•··

••··••·.•/··\·; ... • •
•
•••••.••.•• 

· ·····••·.···•···········'•··•··•··•·•·•· 
ENGINE coNT�ol ROOM (E.cf;R.}

=·:
.-::::-.i.:::.::: .. :: . .  :::::.:·-.-·.- ----.. :::·-:·.:·::---.-. 

·. :: 

An air conditloned arid SQtJOd lnsulated control room to be located on main deck, according to GA-plan. In this 
room the following furnitu.r� shall.be provided: 

• 1 of conso]e for;Gi6rr1ati�11equipment with 2 comfortable office chairs.
• 1 of offic�work staUC>rj\,vithI.comfortable office chair and 2 of 2+1 drawers
• 3 of largeboo�§heJves aoo)(35Qx1800 mm
• 1 of ar�ti1\I� cabin�t\ \\••·

·
•••••<ii.•·. 

• 1 of cupboard Withfridge. < 
• Comfortable chairs and table according to GA

::;:I . .... t••·•· ····•••··••••·•·••i••••?••••:ii••·• i
swfrEH��:RD ROOM. > ···.
The main switch boar� lobe ariangJa on tween deck in aft part of the engine room. 

The floor to be pr��'.surizedVvifh �i·r conditioned air to insure proper ventilation of the room and swichboards . 
. ':::°'·:·.::-:",-·· . .::,-·.-,:.· . .-:::-:.-.::,:.::,::· ._::: 

In addition to the elepl{icc:1I equipment installed in the room one office workstation with chair shall be provided. 
- ... ....... ... . , .. ,, ,. ' . 

. :,-_..,,-:.: __ :: __ ·:_.:.:·:.:_-:-: >:.:::....:_)': :
.
=•: 

543 UNEN AND MATTRESSES 

For all beds to be delivered mattresses, 2000 x 800 x 180, type Svane Ideal or similar, flame retardant. Linen
to be delivered by the Owners. 

544 CURTAINS WITH EQUIPMENT 

All port holes and windows, except in galley, to be provided with curtains and curtain frills. Curtains also to be 
arranged for beds, according to the National Authorities' requirements. Curtains shall be flame retardant. 
In wheelhouse transparent sun shielding roller curtains to be installed. 

546 HOBBY, SPORTS AND ENTERTAINING EQUIPMENT 

1 off 1,5m Sat TV-RO antenna (type SeaTel or similar) to be installed with a digital tuner system. (Type; triax 
TDX system, or similar). 
Connection for radio and T.V. in wheelhouse, mess rooms, engine control room, 
Galley (only radio), gymnasium (only radio), dayrooms, sky lobby, coffee shop, hospital, offices and all 
cabins. Connection for radio in engine workshop and el. workshop. 

Room 

Top of Wheelhouse 
Sky lobby 
Reception TV Room 

Bridge Deck 
Wheelhouse 
Office(3) 

Captains Deck 

ENTERTAINMENT EQUIPMENT 

Projector Projector 
Beam screen 

1 of 80" 

TV 

1 of 36" 

1 of 26" 

Stereo/ 
Entertainment 

system 

1 

1 

DVD player 
&Home 
theatre 

1 
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2 of Officer
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Ships office/confetence .. ... . .. .... . 
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Boat Deck, .-,, •:'-- ::::'- ::: :'.'·.'
.
-;::..--:·'::::.:·-- :•·•.::\ 

Officer.cabinit::;:.'--···· · · : J .,:::•<: 
Store'..keeper :i'.7 --·:::: ·····••·:·::·::-- Safety officer .. <'<:,--:•:_---- · -- \· 
Hvdraulic enaineer. .- ... .. .............. 
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1-man cabin _\:<,\:\ --

-- ----. . •··./
2-men cabin . .-,':'i.\,\'.:.,: --. . --- -.•·· 

Hospital/ward, _ _____ _.:,\•< 
Gymnasium • . .: 

... · --fr> ,------ -- . 

Forecastle Deck 

2-men cabin

Shelter Deck 

Galley with Scullery and 
Bakerv 
Dav room 
Dav room smokers 
Reception 
ROV control room (Offline) 

Main Deck 

Engine control room 
Tech workshop 
Techs office 
Client office 
Project office 

Tween Deck 

Workshop 
Dirty El. Workshop 

Total 

GYMNASIUM 
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1 of 80" 

2 

1 of 36" 
1 of36" 
2 of26° 

2 of26" 
2 of26" 
2 of 26" 
2 of 26u 

1 of 26" 

1 of26" 
1 of 26" 
1 of 26" 
1 of 26" 
1 of 26" 
1 of 26" 
9 of24" 
12 of 24" 
1 of 26" 
1 of 26" 

34 of24
° 

1 of 50" 
1 of 42" 
1 of 26" 

1 of24" 

82 

Gymnasium to be arranged accordlng to agreement with owner. 

2 
2 
2 
2 
2 
1 
1 

1 
1 
1 

1 
1 
9 
12 

1 
1 

34 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 

89 

II 

1 
1 

1 

1 
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551 GALLEY MAC::HIN_l::RY-0: a • 
. ... ... .. , . .. 

Galley (including 8akeryand'�foqjI�cy) to be equipped with machinery of good quality to ensure longevity and 
easy maintenanc�ancl�l��r:iing/)T��galley shall be equipped with the following machinery: 

• 2 of Refri�,rathrJ�¢qiiir!}M�fos MBC-500 or similar)
• 2 of Fr$ijzers 500)itre: (M.E:TQ$tv1BF-500 or similar)
• 1 of_Qpfubidarnpei:(Ml;TQ$P�-f:101 orsimilar)
• 1,9fy9}fipj9an1p�r (f./11;1"9� Qr,.,t:a1 or similar)
• ... ttjf-Qo"t,klng rijngei:Vlit6 t;i plate� (METOS7602 CEPQ or similar)

.. :.•::::::::::r·of l=rying/Br�tf pah(M�ros::superprince 20S or similar) 
-•------- - • - • - 1 of Deep fat fryef(METOSValentine V2200 or similar) 

• 1 ofVentilatiqllhqq�W@J�rriovable filters (above the cooking area)
• 1 of Potato peele((Ml::TQS MF-5 or similar)
• 1 of Food �li<::ef(Ml::IQS Prima 250 or similar)
• 1 of Mi>:rtj_c1e.t�f(Mi:;IOS Bear AR30 or similar)
• 1 of OishWasher machine (METOS Master Hood 11 O or similar)
• 2 qf Wa�te disposers (IMC 525 or similar)
• . 1.'¢fWindow shutter (A-15) (between Mess and Scullery), acc. to Class rules .

...... ··: ... :::i.:::i:.: : .: :· :'::
·=:-: · · ·· • 

........... . . .. . . .. . .  

Plug sockets for galley machinery to be arranged. 230/440 V supplied el. 
equipment in galley, incl. galley fans, to have common main switch outside the 
room. 

Disposal pipes shall be as straight as possible to the tank. 

Above the galley range and deep fat fryer, a ventilation hood to be arranged with removable filter. Ventilation 
hood to be arranged with separate firefighting system. 

552 GALLEY EQUIPMENT/INTERIOR 

Galley (including Scullery, Bakery and Dry Provision) to be arranged with benches, drawers, cupboards and 
sinks according to GA. 

Arrangement and equipment shall be suitable for serving 120 persons. 

Galley interior shall be of good marine quality. Working benches and other furniture in galley with cupboards, 
drawers and top plates to be of stainless steel with no sharp edges. Above benches, lockers and shelves of 
stainless steel to be arranged. Cupboards and drawers to be fitted with locks or other means for preventing 
them from opening, shelves to have framing. 

Dishwashing line to be arranged with deep sink with pre wash shower and basket line into and out of 
dishwashing machine. Storage shelves for baskets below benches. Stainless steel covers on wall, extending 
800 mm above bench in full length. 
Outside the galley (in mess room) a bench for dirty dishes and disposal racks shall be arranged. Bench to 
have integrated sink with hot and cold water supply. 

Pots, pans, napery and mess gear - Owner's delivery through the galley. 

Galley area to have continuous drain in floor along the walls. 

All mixing tap in galley, pantry and public toilet to be of automatic photocell type. 

One toilet for Galley personnel only to be arranged according to GA. 



., ·:):::)\\:.:::::-.:.
-:::.·.i<:->:· .... :., •• ::::::

"' "' .:.':::. .. :.::. :.: :.:;: .. :::. _.: .: :::···.-.· 

Pots, pans, naperyand iness gear- Owner's delivery through the galley. 
""":'.::>:.:-::-:.:.:::·>.:::::::·--:: .. ·/··,:,::-::.·:::_,_ , .. 

Arrangement and equiprnerlt§hi:11Jbe suitable for up to 120 persons . 
. . , . . .. ,,_ ,., . .. , ...... ,,, .. 

j .:-::-: : .�: :· � : __ • ·: i: ::_ : ::·::::·.-;::_ :._:··i_.-::: • .. _::.::·/\"."/iii: !- ::::·°ii: 
: .. :.' .

553 PANTRY EQIJIPIVIENT 

Mess room to be�rran��ticcoijin:t6GA with the following equipment: 
. .. ,., ' ' ,  .. ,. , ,.,. 

A self-serving tj!:iQch wittf
f

ray board containing:
• 1 of HofWater.BathVRB 1400 
• 1 ofHot3.&�te(a�thVRB11()0 
• 1 of Cold Counter RBK1600 
· • > 2 of K-Benche; 
• 3 of Tray Boards \ •
• 2 of Plate Arrangements > •
• 1 of Cutlery Hold�[ 
• 2 of Rack ofgtass l),.l$kets (wall mounted)
• 1 of Microwave with gfill. 
• 1 of Toaster 
• 1 of G¢'tfe� rnschine B5 HW (with water supply) 
• 1 ofJt6twater boiler, capacity approx. 20 llr. water inn/out.
• 1 of Juice dispenser, 2 x 1 o ltr. 
• 1 of Ice cube machine 
• 1 of Water Cooler WLHC 3000 (for bench with water supply)

Benches according to practical arrangement. 

Machinery/compressors for cold-counter to have max noise level below 60dB. 

OTHER PANTRYS 

Kitchen units (pantry) to be arranged on the following spaces:
• Saturation room 
• Coffee Lounge/dirty mess 
• Ships office (Capt. deck) 
• Bridge 
• Sky lobby 

These kitchen units shall include:
• 1 of 60 litre fridge 
• 1 of Coffee machine (some double with hot water acc. GA)
• 1 of Sink with hot and cold water supply 
• 1 of water cooler 

In Captain's cabin and Chief engineers cabin one 53 liter fridge to be installed. In officer and Client cabins one
23 litre fridge to be lnslalled. 

555 PROVISION ROOMS 

Freezing room, refrigerated room and dry provision room to be arranged adjacent
to the galley, and arranged according to GA-plan. 

Temperature: Freezing room: 
Refrigerated room: 

-20°C
+ 4°c



.• •• pry prov. rooms: + 15°C

AiHooling unit to\6�arf�gge(lhr;ft dry provision room on shelter deck . 
. , .. ,:· .· ··,··· .·: . .  ··_·_· _ _--_-_ - --_-_-·;:· · 

Automatic defrostingto be �rr�@ecl. 
/} :_ :,:\ _::_ .:-:; i::� --< ::\i:\{\:-:.-::i./:\{i"':"

INsuLATI0N PRBv,s10N�odM: •.·••.• 
,:'.�\:::\. ::-,:)·, ··-�::

.::::
:r:J.)(::.:-:.:":.".-:.:-:·:-:--::·:i::·-::::·:::::.:::?.l-.:: ::::.: :/'._: ·-

: ••• • .. • • 

RooM FoR ,.2tifi�Gd��sbF 
,, :r::_:_:_\'::-;.:':.�:· .

·.,-__ -- - -- ; -.:-: -·_:: -.·· :�->:-
-: ·.:-:·.:::·· :-:_:

· .. _: 

DC-system panels or equa1.i\e ;•·.·•
i/i:{>\ .. ·=···. ·: _: :·-:: :- : 

_:-_\··:_:\\\_:)_/:.\l./:Switch oilcfoor for stopping§fthe fan\,vhen the door is open. 

ROOM FOR +4 oEG;EES 6: 
DC-system panels or equal. \ ::·· 
Dry provision roornto be connected to air conditloning plant. Return air through galley .

... , .. .......... .... .- . .- . .  . 

The refrigerating Planffofthe freezing-/refrigerated rooms shall have freshwater cooled, condensing units and 
shall operat�JyUy automatic. 

. . . . .  

Plant as dimensioned for an air temperature of 40 degrees C, and 22 degrees inside, and a seawater 
temperature of 34 degrees C and freshwater temperature of 38 degrees C. 

Provision cool/freeze plant to be connected to separate cooling circuit on box cooler in bow thruster room. 
Two FW cooling pumps to be arranged, one in back-up. 

Cooling medium according to CLEAN DESIGN. Each compressor shall have capacity to maintain the 
specified temperatures 17 hours every 24 hours. The compressors are "stand-by" for each other. 
The cooling elements are equipped with electric de-icing with drip tray underneath. Remote temperature 
reading of the provision rooms to be arranged in galley. 
Provision rooms to be arranged with lining, shelves and bins that are suitable and easy to clean. 
Temperature in dry provision room to be approx. 15 deg. C 

558 LAUNDRY 

GENERAL 
laundry equipment shall include washing machines, drying tumbler, tables and baskets to wash, rotary 
ironers, iron and storing of washing powder, etc. 

The capacity shall be sufficient to provide the above services for the expected number of crew on board the 
ship. Steel lockers and a stainless steel sink to be provided. 

The washing machines and tumble dryers to be installed 100 mm above floor on vibration dampers. 

In floor 1 off scupper in each corner with connection to sewage tank to be arranged in addition to separate 
drain from each washing machine. 

Laundry's to be arranged according to GA. 

LAUNDRY ON MAIN DECK 
• 4 of Washing machine 10 kg capacity. Miele or similar good quality (industrial)
• 4 of Tumble dryer 10 kg capacity Miele or similar good quality (industrial)



., , , , , , , , . . .  , .. ... . .. . . . ... . 

• 1 of Rot�[y iron�L · ·· ··· 
• 1 of Ironing f

o

fal� with iron 
• 1 of wash baiin 9f stafriless steel with hot & cold water
• 2 of cupboarcts t9s,t()redetergent etc. 

LAUNDRY ON MAIN DECK(WQRKING CLOTHES) 
.::-::::.:'.:::. ·-:-:::'.:.-.::-.:::::.::-.:::: 

• 1 of Wa*hi�g rn�¢hine JO kg capacity. Miele or similar good quality (industrial) 
• 1 of Tµfupl$ drye(JOkg capacity Miele or similar good quality (industrial) 
• 1 of washbasirio[stainless steel with hot & cold water 
• 2 ofctp�q�rds)o �tore detergent etc . 

. .. .... . ... ..... : 
..
. : ... ·._:,:::·.:

<::··: ··:·:·
....:.:·.-:·.·

.::· ·.·;:_. 

• 2 of Washing machine 6 kg Capacity. Electrolux or similar good quality 
• 2 of Tumble dryer 6 kg capacity. Electrolux or similar good quality. 
• 2 of cupbo�rcls forstoring detergent etc. 

, . . . . . . . . .  , , . 

. .. · ... ·•···•
·
·.••··••• tt EJ

•
••••••ii 

ii••

LAUNDRY oij ¢;\Pt DecK 
• 1 of Washing machine 10 kg capacity. Miele or similar good quality (industrial)
• 1 of Tumble dryer 10 kg capacily Miele or similar good quality (industrial) 
• 1 of Ironing table with iron 
• 1 of wash basln of stainless steel with hot & cold water 
• 2 of cupboards for storing detergent etc. 



:·::/:\-:.":.::"<<:-:::::··-·
• =: .:-./"·.'·("·_

·_ •• __ :- ••• 

.. ::.::.:: .. ·.:·:: . .'.::·· ··.:.:.. • . .. .  : .. : ... .' .. 
• "" ' . :. : .:: ·: ... :· .. . :.:.·.:.'... ., .. , .. , .... , .. ,., .. 

. ' . . - - . . . .. .. . ................ .. . 

56 LIFTINGA},JOIR.ANSPORT EQUIPMENT 
,;·::.: ··:::,:.· · : ::· ::.:·"·: .. , :::·.· 

····:-·-::::,:._.:::::")/:·>·:·:_·:<::·:":::
. · •, . ·••,• ·  . . · .. ,"."'. "." .. "'.'." •,·: 

564 PILOT LADDER 
............. ....... ..... , .. 

:-.. :. ' :
:-, _:: .:

: , : , : - : :·-:_
-_· :·: : (i\i:·.\ :::-:. (:\ii/. (\\i/:_:�: (·:.: ·:_

5 off pilot laddernjCl bEl deliyef�g�@Jtored. Fastenings for ladders to be arranged on railing. 
• . .  :.:.:.·-: .. · 

:·::·:,: ::·:. 

565 GANGWAY 
\):::-"::.:::::i.:-;:::.:i::."":\:::.::.. ;:•::_,-:_:::.:::i:: ::::::((

Suitable app:,gt�d 'tele�C()l)lc gangway, length according to requirements, of aluminium with step of knuckled 
profilesand.afemovablebµJwarkladd'=lr to be delivered.
Ports in bulwark on Shelte(#�ck(P$ §. SB) 

... ·::·::· _ _
.:::::::·:_·:·..:. :-:: .. : ·: :/:.:::\-::/.:i{\i::-::·::::}::::::_::.:.:::::·:: : :"::":-

. 

566 HELICOPTERDECK·
·
•<·'.j}j••·•L•···· 

Above top of bridge deck a helicopter deck of aluminium for helicopter Sikorsky 892 with a 0=22 m according 
to rules to be �rr�riQed according to GA plan. 

·. ••,·,·:·,.-.- .·:· -·••, 

The.truss Work below helicopter deck to be of aluminium and internal truss work connections to be welded. 

The helicopter deck to be arranged and fitted out to comply with the class HELIDK-SH, the IMO regulations 
and UK Aviation Authorities UK 437 regulation. 

The Helideck has to have certificate for a fire integrity test according to class requirement. This test has to 
show that the platform will withstand and pass a 10 minute duration pool fire test, performed on a prototype for 
the aluminium deck. 

Necessary arrangement and safety equipment to be delivered. 

CAP 437: Offshore Helicopter Landing Areas - Guidance on Standards. 

57 VENTILATION AND HEATING PLANT 

571 VENTILATION PLANT IN ACCOMMODATION 

VENTILATION. 

An air conditioning plant to be provided for the entire accommodation. This is to be a one-siring system with 
heating in ceiling (heating in floor where this is more practical. Thermostatic control for each room. Heat to be 
switched off if fan stops. Humidifier to be arranged. 
Ventilation plant for accommodation to be seived by air handling units: 

AHU 1, located on Main deck. 
AHU 2, located on Captain deck 
AHU 3, located on Top of wheelhouse 

The plant to be dimensioned for the condition as follow: 



. . . . . .  • . . . . . . . . . . .. . . · . · - - - - " ' · ·-· . 
. . . . . . 

Winter: Outside: ·�;Ja6UtT·_····•
Summer: Outside: +45.f6/45o/c,f�l._humidity 
Inside accommodation: m��±?f"G/50% rel. humidity/ min. + 20 "C.
Inside instrument tooms:irrii:iJ<_f4§ ('0C. /50% rel. humidity 

AC fans to be fr��Llen�J:��htr�/1Jt;•Ji:�ir pressure or manually. 
Sanitary rooms tQ IJ.:tve �i.Jc:Utjri V�ri!llatiqn with capacity 20 air changes per hour, cabins and mess/day rooms 
8 changes and:1-'Jheelholl$e:15 ¢hiiogesiper hour. 
Galley to ha)/e$�Ction_yentilatiof

f

40 airc:hanges per hour, and supply ventilation 30 air changes per hour.
The accorrifoodatlon ventUati()rftobeofmake, according to makers list. 
stor�.�.r§c:i

f

uftokave ��tµf�(Ye:Ofi]�ti§Q. 
$epa.rate defroster unjt Wilh nqzzleson windows in wheelhouse to be arranged. 

;�� compressors far't��'.-·6�J11�JCW�ter System for AC" to have 2 X 60% capacity of ISO standard heat
calculation. Max. 5C)O(o '.r!:!turri $ii."All louvers on mechanical ventilation inlets be of water separation type. All
outlet louvers to be §f.g�ly�!'llsed type.
All air condition to J:>e supplied from chilled water compressors. 
Chilled water CQl11pre�iois to be FW cooled by plate coolers/air cooled type.

Alternativelyli1b�gstt� be used for sea water suction {DP requirements). Normally solved by using main
sea che·sfh\ CL and one of the box cooler sea chest. 

In addition to the accommodation, the followlng rooms are to be air conditioned: 

• Engine workshop
• Foiward and aft thruster room.
• Engine control rooms
• Switchboard rooms to be air conditioned by AC units.
• Instrument rooms
• El. workshop
• Galley
• Project office
• Superintendent office, Survey room, customer project office
• Diving chamber area
• Sat. control room
• Diving equipment area, Main deck
• Diving gas store
• Air dive control·
• Dive control room
• Technical workshop, Main deck
• Deck workshop, Main deck

Air inlets to be arranged with filters and the inlets/outlets must be designed to reduce the noise level from 
fans. 



Special conside@iori reg, heaCreduction in wheelhouse. Additionally 2 off 2 TR split AC plants for 
Wheelhouse and 1 off2JR spHt AC plant for Sky lobby are to be provided.·-:·:_:/:: :::·:. ::_ :=_:.::-_:::\·:-:-:::_:'.-:::-:-::-.-:. : .: /.-:· :· 

574 VENTILATIO�,NENGINf ROOM 
:·::•.i :: .. : : .. : -> . . . -. _=-i-: .·i<:· :. :-... ::_ ... :,/:,"-:

2 separate steelv�·ntilatfond<lttifroll)J:R to above Forecastle deck to be built according to drawings . 
. ::·::: .·:::::_:::: · ::--- :-.-:-._--:· :·. '·::-.·-: ·;:, · -: · ·; · " ·:;.- · .: . . _ .:-·:;";_· ·•_ : -_. ·:.--.·::··::'".:". '"::':" ·

Two axial fan with supJhfr to b� �rra11ged inside each duct. One of the engine room ventilation fan shall be 
possible forr�v�f$lble operation. The engine room fan capacity to be according ISO 8861:1998, and class 
requirement . <> •:•·•·• . ·•.•f\:> .. ••·•·

·•·•• Fans to bE! f[e.quehcy controlled, regulated by temperature and opressure in engine room. 
::\:·.·

. _·:_·-:: ·:·_:= ·_:·:_'. ., ,. .\-:
_
,:,-: :::--\·:· 

: -: ·: ': ·:·.:_·> ·_.:_: _.,:-. :' :.:. '. ._. • 
.

• ,
· ,  ;,-:-;:,:: :::· :::·· , •

• 
, _:_::-..:· .. ;·-. ·.· . ::- ·, . . _: : ·_:_ : · .. :· .. ·:···:· ". """

, 

Air intakes to be providkd wlthwatefmist separate louver. 
Special considerati.on reg. n()is�feduction; duct to be insulated, and insulation to be covered with perforated 
steel plate. snenceruniJto be install on top of the engine room fans . 

. . :,:-:·:.:_. ·::=:_::.: -- _:_. - -_-->--:"'.:":: :· :  . .":'.:•· · 
Closing dampefto beh}qu�tJc1 below ER fans. 

Return air from\ER to be led through casing. Air oullets on funnel to be provided with hot galvanised 
ventilation louvers of approved type. 

• • Thin plate dueling to be arranged in ER for air distribution. Regulating damper to be arranged on each air
outlet for the internal air distribution arrangement in ER.
Engine room workshop to have separate exhaust ventilation for welding areas.

576 VENTILATION IN THRUSTER ROOMS, CARGO ROOM

AFT THRUSTER ROOM 
Ventilation to be provided for aft thruster room. Steel ventilation pipes to be arranged on each side. 
Inlets and outlets to be situated in opposite side of the room. 
Air to be cooled by 2 off FCU's, connected to chilled water system. 

CARGO ROOMS 
Steel vent. ducts to be provided. 
Two ventilation ducts to be arranged for cargo room. 

Ventilation outlets to end at sides above main deck. Vent. closing arrangement to be supplied. Two 2-speed 
controlled fans to be provided. 

DIVING GAS STORE 
Mechanical ventilation to be arranged. Steel ventilation ducts to be arranged on each side (cross dueling). 
Inlets and outlets to be situated in opposite end of the room. 
Air to be cooled by 2 off FCU's, connected to chilled water system. 

DIVING CHAMBER AREA 
Mechanical ventilation to be arranged. Steel ventilation ducts to be arranged on each side (cross ducting). 
Inlets and outlets to be situated in opposite end of the room. 
Air to be cooled by 2 off FCU's, connected to chilled water system. 



DIVING EQUIPMENTAREA 
··::·:·.--····:····: · :·. ·:·.-·,·:::.: .. . ... .. , , .... . 

Mechanical ventil�li6ri fo b��rfa11ged. Steel ventilation ducts to be arranged on each side (cross ducting). 
Inlets and outlets fo pe situated ih 9pposlte end of the room. 
Air to be cooled by 2 offFCU's, connected to chilled water system. 

DIVING HANGAR 
_,::i:_-.:;-,;-:;·:.··:_'.:;_· :::-::·-;·:·:··.·:·::·:: 

Mechanical venfi@)on to bE'l arranged: 
Inlets and outlets\fo be situatedJn opposite end of the room. Diving hangar to be arranged with louvers to 
avoid pressut� C,iffe,rerjce,§when waterlevel ln moon pool is moving. Louvers to be hot dip galvanized steel. 

... , . .  , .. , . . . ' . . . .. .. . .. , ....... ... . ,., ... . , ...... . 

· : ·:··:
.
_· : .·:.-:·.·:··:· -· ·· ·· ,;·: - ··: ···_: · 

.
. ·: :: :··.·:·:·.-.: · 

BOW THRUSTER ROOM •···••· •• 
. · .·. :·: ·.·.··. ·," :.··· :·,·.·"· 

One steel ventilation pipe foffnie( alr and one for return air to be arranged from thruster-room through 
accommodation asjndicatE'ld CH1 GA-plan. Outlets in front of superstructure to be equipped with galvanised 
ventilation louverandclosing covers. 
Air to be coolec:tby 2pff FCU' s, connected to chilled water system . 

... . : .: .. ."::.: . .  : : :: ... :.:.:.'..:::.:::· .. : ·-

: 
-� :: i :::-.: -

:
._:.: i·:.: ·-.:.: .:.:; :, ·.: :_." :-.:-. :: :_ :_.:.' : 

579 VENTILATION OF VARIOUS COMPARTMENTS

GENERAL 
Air ventilation ducting and piping to be routed with damage stability aspect taken into consideration. 

AIR INLETS/OUTLETS. 
All inlet louvers, in connection with mechanical ventilation, to be of mlst eliminator type made from sea water 
resistant aluminium. All exhaust louvers to be hot dip galv steel. 

DECK WORKSHOP 
Ventilation to be provided by separate exhaust fan. 

PAINT STORE & CHEMICAL STORE 
Ventilation to be provided by separate EX-proof exhaust fan. 

INCINERATOR ROOM 
Ventilation to be provided with separate exhaust fan for mode when incinerator is not running. 
Flue gas fan to be included in incinerator installation. Supply louver and duct to dimensioned according to flue 
gas fan capacity. 

EMERGENCY GENERATOR ROOM 
Ventilation to be provided with separate exhaust fan for mode when generator is not running. 
Radiator eahuat fan to ventilate room when generator is running. Natural inlet to be arranged. 

OTHER SPACES/COMPARTMENTS 
According to class requirements. 

 
II s4 
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581 

•••••• (t-.;::-:::)).\\)::i:).;:::>.::: .:\:·:.. ::::: '.::-::
:::'.\{-::1

·
:)i):i}i;.::=

:
:

SANITA�\'SYSTEMWJTH DISCHARGE DRAINING FOR ACCOMMODATION 
• -
.:,(:i\:.::;_\->-:::-.:r\:::(\\_:·_:_= __ . 

· ·:·;<
SANITARYSI.JPPLYAND HYDROPHORE SYSTEM. 

A fresh water pl/:!nt bfrnf i1Arl�eUer or equivalent to be provided. System to consist of 2 automatic
hydrophore tank pllmpswith¥Capacity of 11000 l/h - 60 MLC each. One pump to be redundant Hydrophore 
pumps to be of pressure controUe<:I pumps. 
Accumulator forhy<:lrophofo systen1tank to be arranged. 
Hot water to be circulatedl:lymeans oftwo smaller centrifugal pumps, with a capacity of approx. 2000 1/h - 3 
MLC, or cap�¢ity/1;1ccording to $Upplier specification, each of make Grundfos or equal. (Not to be installed if 
integrated iny,Ja,t¢ r Heater f rorn $.u pplier). 
Freshwaterhydrcphore pipesJo:tje<ofcopper / stainless steel. 
One (1)of UV- stefilizerofarnple capacity to be arranged in FW system (Hot and cold water to 

·· · ··•··•···.•accornmodalion). . .•.•• \ \········
·• >•••·•.i<.i<••·• One (1} off activated chafcoa(.filtirt6 be arranged in FW system .

. -- . ·, •:·,.-.-•.,:: ·. :· 

One electrically heated hot wate(clarifier to be installed on foundation. 
Capadty of clarifier foidornestic heating(hot water to wash basins, showers, bath tubs and galley) approx. 
750 lilres. 

• •• • 

El. heating e.lements: 6 x 9 kW. (If Pyro Oil Fired Water Heater is installed, this clarifier will not be required) . 

. OUTSIDE ACCOMMODATION TAP OF COLD WATER:

1 off Bridge deck starboard side. 
2 off Forecastle deck (aft & fwd). 
1 off Main deck fwd (Hot & cold water). 
1 off Main deck (in agreed position with owner) 
Tap to be freezing resistance. 

INSIDE ACCOMMODATION TAP FOR HOT & COLD WATER:

2 off Engine room (upper & lower) 
2 off Fwd thrusters room 
2 off lower cargo room (fwd & aft) 
2 off Upper cargo room (fwd & aft) 
1 off Aft thruster room 

All water connection on deck & engine room area to be equipped with stainless steel quick connection (male), 
and water tap. 

Two off eye washers to be arranged, one of Main deck and one in engine room. 

582 SANITARY DISCHARGE SYSTEM 

Two off sanitary holding tanks to be built as integrated steel tank in bow thruster compartment. Sanitary 
holding tanks to be arranged with flushing nozzles with SW supply from fire line. 
The tank to be discharged by means of a pump with capacity 15 m3/h - 30 MLC. Discharge pump to be 
arranged for circulation of sanitary holding tanks. 
A ejector to be arranged parallel to the pump as back-up. 

Discharge piping (grey water) from washstand and scuppers to be led to sanitary holding tanks by vacuum 
arrangement where necessary. Also discharge line directly overboard to be arranged for grey water system. 

Grey water from hospital to be led to the sewage tank. 

A separate sewage overboard pipe to be arranged below deepest load line in vicinity of the tank. 



· · ::::::·:::_:::.::;· :::··;·;::::-;::- :::,:·:;·;":·1· : :.-: :: .:: .. : ···.:.: 

Air pipe DNBO to-b_��fr�hg�djo top of casing, overflow branch to overboard to be connected above Main 
deck. 

· · ·· ·· ·· ··· · ················ · · ·· ·-······ · · · · 
· · · .:: ·. :·•----· ·•··

: : ·•· · . .  · · ·.·.,. ·;·,.:·.:·.:·, ·:·: ..... 

A sewage treatl'tl�nf::P!��b.fi�l;:9;':t9j.JSCG, MARPOL and class regulations to be provided. The sewage
treatment plant t\t�.e 9.(�i.9l§iji�ltye�.�ith capacity for 120 person accommodation . 

....... .. . .. .. ... .. 
�: �r sewage to be arranged on Main deck. 

Vacuum-Tcii@}sy�te 
Vacuum .. �Y�t�rriJo inc 

µtim or equal to be provided, according to MARPOL requirements . 
..... ... )p pumps and necessary control equipment.

. . 
. $?r:11t1ffd1�6h�rge pipfh� i� i�� ;Sf ij(y�her type stainless steel part system where approved by classification. 

• • • Elsewhere piping to bEI pftgc1lv. stee:I,:
.. . · , .

. . . . . . . .. · · 1 · ·· · · · . . 

········· ············ · ········ · ··-···········- · ··········· · 

Separate holding tc1Jk(�tiri�:$:�a) for garbage mill in Galley discharge, to be arranged as an hull-integrated
tank in Bow thrustefroorri/ '> ''

. . :.::::•::•:/:·:::::·;-·:!;·./.:::::::::::•i·i:i:>:· 

583 SHOWER ANOTOILETS
.... :: Li/\\\ (\}j.i::'.:(::::·: ••••

WC/show�f$'til'i
I

� arranged as show on the GA plan. 
. <Each showers to be equipped with towel rack, clothes hooks, soap dish, shower mat and plastic curtains, 

Plastic buckets, showers to be thermostatically controlled. 
All showers to have approved mixing valve, thermostatic type, with anti-scald protection. 
Showers to be provided with scupper, and to be portioned off to prevent extensive wetting of the bathroom. 
Showers and toilets to have ceramic non-slip tiles on floor. 

The toilets are fitted accordlng to shipyard standard with paper holder, ashtray, towel hook, and hand grip. 
Toilet cabinets to have mirror and shaving socket, one sink with hot and cold water taps of normal type, 
chromium plated. 

584 DRINKING WATER COOLER 

4 off drinking water coolers type Water Logic 3000 or equal, to be fitted in the accommodation. 



MAIN GROUP:� CMA¢'1-11NER'( MAIN COMPONENTS 

GENERAL. 
Main engines, au�mad��"�na:hthehfoac!)lnery, piping, electrical system, spares and all accessories to be built 
according to the rEjgul�ti9h;ij11�f�qQ:ir�ments of Classification society, and to a good standard. 

_.:;·:•::, ·:.:.:::. -:.-:.:·.::·.::::::::::::.:·:.�:.-·:" .:: ;:?;·;.\.: :.::�·;:;· .. _:, . 
... . .. .. . .. ,,.; .. . , .

.

. , 

The component�'. iij�tal(@ �f�:fai�� ��§1gned for operation under conditions as follows: 

Seawater teinp�t�t4re m�kT?'#�¢X'.():y,:J:\
0 0 Air temper�t1.1r�:f9t:mac:hji')ery c¢i'iJPMments between 10 C and 50 C. 

The yard to: ij\Jpply.heG�ij$ary i;iooled::iijirto exposed components . 
... :'::':\\ .

.. \:.:,. .. :_:;.,:,:_;;.-: . .. . :··· . :  .: .. : ....... : ... : .. ::. :  ......... : ....... : : .. •. -ii.X/:f�:;:i/::. ::: .... . ... . . ..... ... . .  ,. .  
. .  . . . . . . . . . . . . .. . . . . . . . . . ,: ...... .... . 

" ... fouridatior
i

s are to b��1�i�h��]9 er�_i;fr to reduce vibrations and noise in the vessel. 

The main generatotf •J,��lrlg�f tiW\tchboards and main electrical drives (equipment} components to be 
Installed on solid fotiod�tiohsWhh\11bration dampers. 

All machinery t0\6i: deliJeied" with spare parts and certificates according to the Class requirements and 
manufacturer�,:f�R9.l!lffi�hdations where nothing else is stated. 

For majq6foachinery components such as propulsion machinery, shaft bearings and deck machinery, 
n�xc*r;,cs i Vibracon to be used for chocking. For medium components such as compressors and major

- - -- - - ' pumps, AC-units with anaconda hoses or equivalent, vibration dampers to be used for chocking. 

601 GENERATOR PLANT 

See item 651 

625 ELECTRIC GENERATOR PLANT 

The main diesel electric system consists of four - 4 - diesel engines / generators. 
The AC generators to have the following specification: 

Number of generator: 
Generator output: 
Voltage / Frequency: 
RPM: 

Or, 

Number of generator: 
Generator output: 
Voltage I Frequency: 
RPM: 

Or, 

Number of generator: 
Generator output: 

Voltage/ Frequency: 
RPM: 
Tot. 14732 eKW. 

four, water cooled, slide bearings. 
2 x 3380 ekW + 2 x 3840 ekW = Tot. 14440 ekW. (MAN) 
690V, 60 Hz 
720 

four, water cooled, slide bearings. 
2 x 3165 ekW + 2 x 4220 ekW = Tot. 14770 ekW. {MAK) 
690V, 60 Hz 
720 

four, water cooled, slide bearings. 
4 x 3683 ekW, (Gen efficiency: 0.96, COS<p = 0.8, 3840 kW on (MAK) 
engine flywheel) and 
690V, 60 Hz 
600 
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The diesel engin� ma�t1f�riturer shall be responsible for the base plate, in lining of diesel engine and 
generator, couplingaridJor�iph ;;iralysis. 
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PROPELLERS)TRANSM
I

SSIONS, FOILS 
..... . .,., . .. , .. . , . .. , .  -

-
'-

-
,. 

PROPEL.L'g �L.iNT \
.
•·• >··•·· ·· ·· ·

·
·· 

.:·::"i·:-::::;::
.::.:.:: ::�.::-/ -'::.-;i:-

·
:::::·:·\:.:·-::

Two (2) off l¼irnllth stJJl�ble routab.le (360 degree) thrusters or equal, stern mounted of weld-in design, el.
Motor drivenjhrusters to be lnstaUed:Thrusters size abt. 3000 kW. 
Prope]lerdiarneter: 3000.;,. 3200rnrnunits, fixed pitch propellers. 
Pr9peRer•blades material: NiALBf·•

·
··
·

·

• 
Shaft seal arrangement: IHC.T$3with additional dirt barrier 

...... ... . ............. . , .. .  ,., .. ,. 

:
_ ,

·
, ,. 

' : ,
· 
.

........ :: . : ... :: .. :.·= . .
'

;.·.: .: .. ;: 

Remote control systernto bl:3 provided in centre of wheelhouse fore and aft, and interfaced to the DYNPOS 
system and TC. 

• • • 

. . .. .  , ., .,. , . ,. ' ,. 

The electric main>propuis1on system consists of two main propulsion motors, located directly to the main 
azimuth thrus.f�fa. incf.foanual locking devise. The el. motors are to have the following specification: 

... . . . .  ,., .... , ... , ., . .  , . 
.. ,., ... ... , . . .  ,.,., , .,.,. 

Numbe(of et motor: 
Motor output Apr.: 
Propeller diameter: 
Voltage/frequency: 
RPM El. motor: 
RPM Propeller: 
Stem Length: 
Type: 

Two, water cooled 
2 x 3000 kW 
3.0-3.2 m 
690V, 60 Hz 
~··o - 1200 rpm 
~··o - 208 rpm 
(min 4100mm, to be adjusted) 
US305 FP Thrusters (or similar) 

Each thruster installation is complete with: 
Lube oil syslem 
Hydraulic steering system 
Remote control system comprising control cabinet, wheelhouse control Panel and interfaces for autopilot, DP 
system I joysttck system. 
Horizontal floating shaft. 
Oil temperature to be transmitted to Automation System. 

648 OIL FIRED WATER HEATER 

One automatic Oil Fired Water Heater to be installed on foundalion. 
The hot water boiler to be connected to heat recovery system. 
Capacity min .. 450,000 kcal/h 
El. heating elements: 4 x 1 O kW 
Fuel: Gas oil without heating (ISO 8217-2010) 

Circulation pump and expansion tank to be installed. 

Alternatively electrical heating unit with same capacity as above to be arranged. 
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MAIN ENGINES: •• 

The vessel shall be equlppeq With.A off generating sets. 
Four (4) off diesel engine withj:j�·nerator at 720 rpm, built on common frame. Generator output power:

. ' 
- - • - . • • • . ' 

' , . 

2 X MAN 7L32/40'.,_ ea<ih3�b6kw133S.O ekW + 2 X MAN 8L32/40 - each 4000 kW/ 3860 ekW 

Or, 

2 x MAK 6M�1�
i
ieach 3366:i<Wt3165 ekW + 2 x MAK 8M32E - each 4400 kW/ 4220 ekW 

Or, 

: .. ·:_�- .-- : · __ -; :_:: -·:-.-:.:_.-_·,:"::·_,:_ :--
.:::-:-.· :-.:>_:·:::: :·.:._ ._ Four (4) off diesel engine with generator at 600 rpm, built on common frame. Generator output power:

4 x MAK 8M 32 C, or equa1))84Q kW/ 3683 ekW 
:··:-i:\::-:· -\-:i:;::_ '"' -.)i{;\:::;

-
::.;-:,:::·_(·"

Note! ShipyardJoJecieJve clarification from designer upon size of main gen. set equipment before purchasing.
The system t()beapproved by the Classification Society and supplied with manufacturers standard spares 
and tools.,· • • 

The following to be included (Diagnostic Tooling) 
Customer Electronic Technician ET, single use licence, no subscription w/laptop and SIS. Cable from ET on
each main engine to ECR with universal splitter (5 in, 1 out} and selector switch. 

Valve adjustment kit. 
Exhaust temperature from all engines (each cylinder) to be transmitted to Automation System.

The engines and generator to be resiliently mounted. 

Electric governors for speed control and load sharing in isochronous mode.
The load control shall not be installed on the engines. 
The governor shall receive 3 phase current and voltage signal. 
Engines to be equipped with econometer. 

FUEL: MGO 

652 EMERGENCY GENERATOR DIVE 

EMERGENCY GENERATOR DIVE 

The generator consists of one radiator cooled diesel engine / air cooled generator, to cover both diving and
vessel emergency electric power need. 
Arrangement according to GA-Plan. 

1 off generator, Type: Caterpillar 3512 of approx. 1360 ekW or similar. 

The system to be approved by the Classification Society and supplied with manufacturers standard spares
and tools. 

The following to be included: 
Customer Electronic Technician ET, single use licence, no subscription w/laptop and SIS. Cable from ET on
engine to ECR with universal splitter (4 in, 1 out) and selector switch (splitter and selector switch). 

Valve adjustment kit. 



Exhaust temper�tyr�:fr9,ne119lneJeach cylinder) to be transmitted to automation system. 
The engine and g�rj�t��p(t§.�'r/e·siliently mounted. 

· ::.:• .".":":\:."•;•.-."." . . :·::.:::•;":.":.":";".•:·.: . :·:;;.;·,·.:.,:._.. 

Electric governors forsp�ed�orifro!and load sharing in isochronous mode.
The load control shal{rj_qtJ;>�-1n�!;:iU¢q.on the engine. 
The governor shallfec:i:!iyi:t � Pb?�� ¢.�rrent and voltage signal.

:':::·
=
::. ::·:·:· ·:.:·: :::·:.:.:::·:.-;:· : :·:·::: .. ::::: :::.:::·: . ."::· .::.:·.::·::.:.: 

FUEL: Marine ��$\>1{:,('W:{':::::cm:::;,}}i, 
Fuel Oil used f9(.Mi:iin [).c:3. �e�s,.!pffic�f$emcy DG set and Incinerator shall be Gas Oil as per ISO 8217-F-DMA. 

The emergecioy:gei1erat9r t() hav� � fµ�(oil day tank, with sufficient capacity to operate all components for 36 
h, as reqYi[e9:�9�rdirjg)qt�ifrulef 
Final eJ�¢Vi¢ load bal�nc� fci(efylergi:!ncy situations to be calculated. Final capacity for emergency generator 

____ Jq �e'.decided after thi$:caloUlatioli/\ 

.. .. . ......... ... ........ . . .. .. 
EMERGENCYIGENERATbR SHIP: 
The ship emerg�OcYTttarbour generator consists of one radiator cooled diesel engine / air cooled generator, 
to coverVeSsei emergency electric power need. 

.... ----<-'Arrarigem'ent according to GA-Plan. 

The generator set to have the following specification: 
Generator: 
Generator output approx.: 
Voltage / Frequency: 
RPM: 
Type: 
Engine: 
Output approx.: 
RPM 
Fuel: 

900 ekW 
690 /60 Hz 
1800 
Caterpillar C32 of approx. 994 bkW or simllar. 

Corresponding to generator effect. 
1800 
Gas Oil as per ISO 8217-F-DMA 

The emergency generator to have a fuel oil day tank, with sufficient capacity to operate all components for 36 
h, as required according to the rules. 
Final electric load balance for emergency situations to be calculated. Final capacity for emergency generator 
to be decided after this calculation. 



MAIN GROUP t SYSTEM FOR ENGINE COMPONENTS 

GENERAL 
Grip couplings to be fninlhlun, �sed and only where allowed by the Classification Society, and owner.
Otherwise to be u§ed ftange$fot1;1U connections with DN40 and above. For DN 32 and below welded sockets
to be used with end cohoectiohsJo the equipment shall be threaded type. 

For Copper andd�-N;iipisdJ�tileircirivalves to be used.
For Stainless st1ae(pipes Stainless steel valves to be used.
Pipes to be ¢9JCllJied and directiorl marked. 

:-_.;.:._.,.·::.:--:· :::::·.":·::::.: : : . . . . . .  : .. ·:,._·.:·.· ....
... :-:,:::,:-:.---.-· .. 

All pipel[nef\a bJ accqrdiijg t6'�y�t1am drawings approved by the Owners, Classification Society's and Sub
. contractors involved. <.·. i••.•··•· ·.··•••·••·•<· 

National Authority's approvals tobeobtained on systems where required . 
... :- .-:·:: .. : .. : .. : .. ::- _··.·.,·,.:·;. ·_·-. __ :_:· .-,:.:: 

Where necessary, the pipe}ir1J�{6 be equipped with expansion joints or to be laid with expansion bends. 

Possibility to drainpfpip1ali11Ji�:posed for freezing to be arranged. 

Where fuel <:>ii pipe.and lub oil pipe are laid on hot areas, screens to be arranged . 

.. .pipE;Jsabove ON40 to be preferable flanged, use of flexible couplings to be agreed upon by Owners. 

Electrical components for lhe main propulsion and side (tunnel) thrusters systems, such as distribution
transformers, variable speed main propulsion drives (frequency converters), electric motors to be arranged
with fresh water cooHng system. 

SEA WATER COOLING SYSTEM 
Pipes to be of type CuNi (90/10). For copper and CuNi (90/10) pipes, flat steel clamps, with neoprene linings
or similar to be applied. Corrosion piece of black steel to be arranged ln sea water cooling circuits. 
Valves general to be ductile iron with non-ferrous internal and spindles. 

FRESH WATER COOLING SYSTEM 
Pipes general to be seamless steel with mild steel flanges welded on, or coupling type 
Piping below ON 40 to be fitted with socket welded couplings. Valves general to be cast iron with non-ferrous
internal and spindles. Valves below ON 40 to be of forged steel. For ON50 and above Butterfly valves to be
used to the greatest possible extent. 

LUB. OIL SYSTEM 
Pipes general to be seamless steel with mild steel flanges welded on. Pipes below ON 40 to be steel pipes
with socket welded couplings. Valves general of ductile iron with internal and spindles of non-ferrous material.
Valves below ON 40 to be of forged steel. 

FUEL OIL SYSTEM 
As specified for lub. oil system. 

Hydr. pipes outside to be of stainless steel and Denso tape on couplings. 

All pipes containing oils and other flammable fluids are to be routed away from hot surfaces. 



•• .... -:·-:-: : '.·" 

WORKMAN;HIP 
.
•
• 

For copper and CuNi (90/10) pipes; flat steel clamps, with neoprene linings or simllar to be applied. 
Pipes of CuNi (90/10) to be produced and fitted according to the Yard's standard.
Lub oil pipes, fuel ojlpipe$ a11d pressure air pipes to be cleaned thoroughly. 

Clamping of pipinb a<::cmdin§ to NS ()f equivalent Yard standard, and arranged to prevent vlbration in piplng 
systems. • • 

-:·:.. .-.· .. 

PIPING SYSTEM. MATERIAL.$ 
• Piping materiJI� acco�d(nci to �ch�maUc drawing approved by owner and Class: 

Carbbn steelPipes : A�T� A 1 Oi3 GRBl ASTM A53-68H or equivalent. 
Stainless steel Pipes: ASJM A312TP316L or equivalent. 
Copper pipes: BS 2871 Part II ¢106 or equivalent. 
90/10 Copper Nickel Pipes :ElS 2871 Part II CN102 or equivalent. 

Pipes( <40mm) On weath�r deck
Starting air > \ >> •••• 
Working air i··•• ..... •··

·•· · • 
Bilge < ...... ... • •

. •• 

. BaUasfand technical fresh water
• •• •• Fire main/ Deck washing 

Fuel oil 
Control air piping 
Air pipes for water tank 
Pneumatic controls 
Sanitary supply (cold)
Sanitary supply (hot) 
Lub oil piping > 50 mm 
Sanitary disch. Pipes in accomm. 
Drains external 
Drains internal 
SWCooltng
FWcooling 
Sounding pipes 
Gas extinguishing 

Hydraulic piping 
Hydraulic piping for cranes
Potable water tanks 

: Stainless steel
: Steel, seamless 
: copper,/ stainless steel 
: Hot dip galvanised steel. 
: Hot dip galvanised steel
: Hot dip galvanised steel
: Steel, seamless 
: Cu, brass, stainless steel
: Hot dip galvanised steel 
: Copper or stainless steel bundle type. 
: Copper I stainless steel 
: Insulated copper/ stainless steel 
: Steel with flanges. 
: Type Blucher or equal. 
: Steel seamless galvanised hot dip. 
: Steel seamless 
: Copper Nickel (90/10) 
: Steel, seamless 
: Steel, Hot dip galvanised in water tank. 
: Steel, seamless galvanised outside engine

room, otherwise black pipes. (Hot dip) 
: Steel, seamless
: Stainless steel 
: Stainless steel 

No Meson valves to be used. Strainers to be of cast Iron, For manual valves, Korean valves or equal good 
quality shall be used. 

OVERBOARD PIPES 
AU overboard pipes to be hot dip galvanized. 

MARKING 
All valves, valve chest, pumps, tanks, machinery's, starters, armatures, etc to be marked with engraved metal 
signs in English. 
All marking on open deck to be fastened by means of stainless steel screws. 

Pipes to be direction marked with marking system. Type "Flow Code" or equivalent. 
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70 FUEL Oil.SYSTEM\ 
: :::-::::\f }i: }i:-Ii}. I-}i_- :::-:·i-: ·:· :::·:·:":::::::·ii-:/ i: ;.:::":-:: ·:701 FUEL OIL DRAINANPTRANSFER SYSTEM 

FUEL OIL SYSTEM .. ............ . . 
The fuel oil system to be bgi�a 6riG�$0il as per ISO 8217-F-DMA without any heating. Two off settling tank
and four servi�e ta.riksJq be pfovld�d. J=uel oil supply system to be arranged as four segregated system for
each engine{With normally9J9se(:lconnection between each system. 
Alarm forhighleyel, and switche� fofcontrol signals (for filling pumps) to be arranged onsettling tanks. 
Overfl9vrJr9111 servicetank�to:settHngtank for round separating to be arranged. Overflow from settling tank to
F.Q; overflow tank to be arranged. 

• 2 off r.o. transfer pump (screwtype) to be provided, capacity 15m3/h - 20 MLC. The transfer pump to be
remote controlled. ·••\•·••••••·•·• < i/> 
1 off portable handpump/deYlcflO be delivered and utilized for sample taking from each fuel oil tank (ref.226). 

Fuel oil supply with separati pG�p to be led to Shelter deck for the HLBs PS/SB, and shelter deck for the
FRC. Same pump to be able to transfer fuel oil from ER to incinerator room, emergency generators room and
life boals at Boat decKPS/SB .. 

.. ,. ·- . "'-••·· ... ,.,., . 

. . _ . .-. - .. _- _ _  - __ _-, _ _  ·;··
·
· 

•• 702 FUEL OIL SEPARATOR

Two off FO separators of suitable size to be provided. The separators
to be provided with alarm for lost water trap. 

The separators to have suction from storage, settling and service tanks and delivery to service and settling
tanks. Fuel oil piping to be of ordinary steel pipes. 
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711 LUB. OIL svsfenn)DRAINAND TRANSFER SYSTEM

.... , , . ,  . .. . . . . . . . . . . . . . . .  , . .. ····· 
In engine room, lu)l. qil �t pfam�"t�nk�:to be arranged as integrated hull tanks according to GA. Separate filling 
lines to lub.oil tanks Jrqm: g�tjl(/;f�rj�� to be equipped with air pipes, sounding device, Level Alarm High, 
tapping cocks ariiJ:wa�te:tray.:"TD�·'N��te trays to have possibility for drainage. 3 off smaller lub.oll storage 
tanks to be arr,rij�� itj�rjijin�(89flii!/}:
A storage tabR::iat'Azl�dfh;�rid tj'AJ�Fthrusters to be arranged both in forward and the aft thruster room 
lntegratec! .. bu)IJ�hk'as@;ll9�t��§if�Af plan. 
Vent. �n�tfillJrig·•pipes

J
!Pcll:l-P�-9�t2-P��rranged .

. . · ....•... ji,'ti6uble bottom engiri'e robfo,:oij� pff waste oil tank and one off sludge tank to be arranged with capacity 
according to Tank pl�rj ;f,o(d@in�ge from separators to sludge tank and for drainage from waste tray and 
emptying of engine�}? ���.t� ?.lttarik. 

The Lubricating 9ilsy�terr{t<>fulfil engine supplier requirements . 
. ,·,:-:·,:·,::,:.::-:i'·''=:•:.::-,:· .. ··.:-· 

2 x LO sepiiir�t<:}
r

!}'$i?� according to engine suppliers recommendation, to be arranged in the engine room 
accordiQ� .. t9t�l�f\• •••• 
Twci6ff[Opurifier with heater as recommended by the engine manufacturer /Class, to suit the main engine 
installation. 

Crankcase ventilatlon from each engine to be routed to top of Wheelhouse. Crankcase ventilation box/drip 
tray on top of wheelhouse to be segregated according to split of generator sets in switchboard. 
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72 cooLINGSYSi1:M 

GENERAL: 
·;·.--·;····-·.--·:·.·,,· ·,· .,•,•.•,•·.:-·:·:·::::::. 

An SW heat exchanger$'tohavef¼''.connection for flushing possibilities (ball valves and couplings). 
Fresh water cooling ternperature tobe set to maximum 38 degree C . 

. :·:-:-
.
> 

·
-: 
·:
: _:_

·
. __ ·_::, ,., .. .... , ..:·····,· ··:: ::-_·-:·-:·
·_-_·:.:"

·::·.:·" · 

121 SEA WAT�� c00LING 
:·-::: .:·-:· :·-.·· :·:-: :'..':. ::· .... :·::·.:"·:: 

Sea water to:JS�:t�l<en't}&� sea. chests in the various compartments. Anodes with impressed current, to be
designed for Jtiirji mum 5 Vear. use. 
The sea inletfilters to be off cast iroowith strainer of galvanised steel. 
$.\I'll. cooling pumps to b� of self�pl'imihg type. 

·>All heat exchangers to ha.vi:> flange arid strainer in sea water inlet section.
One suction line ND 20OtoJ:ie.tnstalled in sea chest, for later installation of deck equipment cooling pump.

· . .  -. .-:::··,::':",;:,·.:; • 
•

-
- · · · · ··············· ····· · ··· :: 

. ' .. '' ' . 

722 FRESH WATERCOOLING SYSTEM 

GENERAL 

All cooling cir6Uitsreiated to box coolers to be temperature regulated by 3-way thermostatic valve. 
All cooling water circuits to be arranged with expansion tanks. Expansion tanks to be fabricated of steel, with 
lnspection holes/cover, pipe connections for filling, venting, low level alarm and drain. 

MAIN GENERATOR SET 

FW cooling system to be based on generator set engineering manual. 
Separate FW cooling system including circulation pumps for each of main generator sets to be arranged. 
Heat recovery system to be arranged for each main generator set. 
Preheating of each generator set to be arranged. 
Expansion tanks to be mounted according to main generator set supplier recommendation. 

THRUSTER 

Cooling systems for each thruster to be independent. Two off cooling pumps to cool lhruster oil, thruster el. 
motors and converter in bow thruster room, one pump is working and other is stand-by to be arranged for 
each cooling circuit. 

Separate FW system with box coolers on starboard and port side for cooling of equipment in thruster room aft. 
Two off cooling pumps to cool thruster lub.oll, thruster el. motors and converter units fwd, one pump is working 
and other is stand-by to be arranged for each cooling circuit. 

FORCED SEA WATER CIRCULATION SYSTEM 

Forced circulation on sea chests for box coolers to be arranged. Separate sea water circulation pump, with 
DN80 branch to each sea chest to be arranged. Separate regulating valve to be arranged on each sea chest. 
Capacity for circulation pump to be 350 m3/h @ 30MLC. 
Forced sea water circulation system to have back-up connection from ballast system. 
Circulation system is not to be installed in sea chests for azimuth propellers/ thruster units. 

\ 



BOX COOLERS·••··•·•• .......... ... . , . .  , . ,  . . . . . .  , , .  

Design criteria f�fb<>><CQOl�rs: 
•

•
•
:
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Main generator sets / • • • • •• 
Harbour generator i T···· ·• • 
Tunnel thrusters < ··• < .. 

Azipull thrusters §ysten\s 

.:.·_::).:_;:;·:::..:i_::.:::::\:. ;:·:.:::::::::·:
.\:.:-i::::

. 

DP mode: 
Harbour mode: 
Sailing mode: 
Sailing mode: 

0-3 knot
O knot
> 3 knot
> 3 knot

All box coolers, toh�velritegrated antUouling system with capacity for a minimum of five (5) years. 
Anti-fouling $y$t$niforl:l<>i(coolerstobe approved by box cooler supplier. 
All box coolers:Jo be bottC>rn pulled type.Accesible void to be arranged above box cooler. 
Glycol c6ntenfin freshw�te(cooling Water to be 10%. 
Fouling factor for box coQlerijlq4I5t@i to be minimum 10%.

\j 
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73 AIR PRE§iU:6E SYSTEM 

··:: ::; �:! :1:1:!-i/l:?:i-/i-i\{iii.) i/::f /-i-�:i:::::::�-: .. .. •••• ':�
1a1 STARTING Ai'R:svsreMANo coNTRoL AIR svsTeM 

.: ..... .. ......... , .... , ........ . . ... ............ 
:: 

............ 
: 
....... ·. 

2 off starting ak<�qmpr�"s$9rs]O\�;:i:iranged In engine room. Capacity of starting air compressors and air 
receivers accordliito·cIasste Ulrement. ,-. -.-.-.--.,-. -.It ,,_.,.-,. -.,.-. . ,-,---., . .-- , . ,_,q __ , ._ .. . _,, _ ,. _ _._ , _,_ . .. . , Alarm on compr�ssors fQchigh t!=iITTP¢rature and lost lub.oil pressure. 
Em. Conn. b�tw�e.bwClfk(�tatt-.air/ ::,:;:::: 

WQ��JN@AIR SYSTl::_�)};'.::•••tf:tJ::?· 
. .  ·· -.·•::-.:

·.:. : _ ;::_::::::::·:-=·; 
... :.. • • _:+_;) ·:::•:>::; .

. 
: 
... :::--- '. :: :·3 .. :: ::::-; _:-\:;-;

-
) ;"·::<· .: •••• " :- 2 bff working air compr,:�QQ rn/h, �7 bar, tank 2 x 10001.

Sea chests without btjx: copl�t tc:i have Ice blowlng from service air system vla a reduction valve 7 - 1,5 bar. 
Air piping generallyJq I:>� .'of qrc:iib�fy steel pipes. 

::-_:::,.:--:::
· - .:

·
;
·
.
·
:-:.:; .. , .

. ,
,:::•:"•::::: . ._: . 

Snatch couplings:qi{'.��iyil;��ii ;upplies. 
Backup connecti911Jr9tr1starting air system to be arranged . 

.
.

. :· .
:: : .

·: :·::
:·.;·:::.:- :·:-::: :·:··:·.: : ._-,:: :·· 

SERVJCtAIRSYSTEM ·······-········-········ ··· ····· 

- - •·· 'Th�:���i�; air compressor will provide air to the moon pool aeration system,
The service air compressor system Includes: 

2 off 1800 m3Jh -12 bar air compressors. Electrically driven/auto start, tank 4000 I. 

Air piping generally to be of ordinary steel pipes. 
Quick couplings on service air supplies. 

WORKING AIR SYSTEM IN ENGINE ROOM AREA, 

3 off outlets for working air to be arranged in the engine room. 
1 off outlets in engine workshop. 
1 off outlets in el. workshop. 
2 off outlets in Lower cargo room 
2 off outlets in Upper cargo room 
1 off outlets in steering room (propulsion room) 
1 off outlets in fwd thrusters room. 

WORKING AIR SYSTEM ON DECK. 

1 off outlet on Top of wheelhouse. 
1 off outlet on bridge deck. 
2 off outlets on forecastle deck (fwd and ·aft) 
1 off outlet on main deck fwd 
1 off outlet in deck workshop fwd. 
5 off outlets on main deck midship (according to Owner) 
1 off outlet in deck workshop aft 
1 off outlet in crane pedestal 

All outlets on deck & engine room area to be equipped with stainless steel quick couplings {female) and ball 
valve. 
All working air deck and engine to go through air dryers. 



dryer w/fog lubricator. The dryers to be arranged as back-up for 
nrn•,,,,,.,,., wilh refrigerated air dryer. 

//108 



····.":::·:·: .. :.::.: ... :: 
· ' . . .. ·:,: . .. ·.·:·;:.·, .. .. ,., 

74 EXHAIJSTSYSTEMS AND AIR INTAKES ·
·:::::;:_:\;.l :

_ :_\:,_::-_i\\-:.i::i:(\f ::-!·:-:
·
:\f :)}:_':'-:::::_: .... .. ·=::._ - =:. 

744 EXHAUST svsTeM i=OfiMAIN ENGINES::.=::· ._<: __ 
-._,:::
_
·::-::-:<_·.<::::,::.·::-::·:::· .. ·,:-.:: 

The ship to have one funnei. •\ 
Exhaust pipes toQe made ofroll�q i;teel plates and to be equipped with compensators where necessary. 
All exhaust pipesto be led tqJop ofJunnel, and penetrations in the top plate of the funnel to have a rainproof 
collar. .·· {·.\·. ••··••·•i••·•••\·i·••··

·
• · ·••
·••· · .•/·••·••• • •

· • ••·\•• i•• ·••.·•.·
·
·•···••• ·•·•••···•·••·•. The pipe penetration inti'!� toppl�te to�e arranged with expansion sleeve and collar.

In exhaust pipes from main engines and auxiliary engine, combined silencers and spark arrester to be 
provided,the/spar� arresterJ()J:ie ofefficient type. Damping effect for silencers: 35 decibel. The silencers to 
be mouril€!(l ohvibraUondarr\pers ... · .· ·.

·•
··
· 

The exhaust pipes and snenc,::E:irs to Qe insulated with mats of mineral wool mattings. 
The Insulation thickness focmain engines to be 50mm and for auxUiary engines, incinerator and boiler 40mm. 
The insulation to be covere�\.yitfgalvanised plate. 
For flanges and compensators, �ollars covered with galvanised plate to be fitted. 

:.":

:

::.
.
·
:_
: 

_ 

_.:
:: ;::

·
--
.
-:_:·:-: .. •• .. \

:·
:·:--:":\_

:
_

:
_
: 

.. :

:

.· ·· Top of the exposed exhclustJ1pes, outside top of funnel, to be of stainless steel. The pipes to be directed 
outward and a{twc1rd. 
Exhaust gas ejeictortS to be arranged on top of each engine exhaust pipe. 
Drain potwittrrnanual drain valve from exhaust pipes to be arranged. 

Pressure drop in exhaust gas piping to be below maximum limit defined by engine supplier. 

OPTION 

746 EXHAUST GAS CLEANING SYSTEM 

Selective catalytic reduction converter system to be installed to clean the exhaust 
gas from the main engines. 
Urea water to be used as reducing agent. 
The system comprises: 
• Reactor chambers for main engines
• Injector for urea/air
• Control/metering unit with control panel
• Service pump unit with filter
• Flow dresser
• Dust blower system including control function. (Option).
• Urea storage tank (hull tank approx. 40m3) with filling and vent line from open deck
• NOx analyser (Option).
• Dedicated compressor for air supply to SCR system

Bunkering station for urea to be arranged on main deck PS.

OPTION END 

761 FRESH WATER MAKER 

The ship to have two freshwater generators installed of reverse osmosis type. Capacity each: 20m3/24h at 20 
C0 sea water temperature0

. 

Eletrical heater unit to be arranged in SW supply line, to heat SW temperature to min. 3 C". 
Each fresh water generator to have separate sea water inlet, with location widely separated from each other. 
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AUTOMATION SYStEMFOR THE MACHINERY PLANT 
.:·:-':.i::"':·1-i:-/iti\il:?�-:!i>:;\:::-. ···:·\-:: 

CONTROL.C:6��6[��'.< •· 
-

•. ··.:·.·,'"·;;.:·.:·.:;.":\',' 

CONSOLES - GENERAL 
Consoles for ma,o¢euvfing}�n@(�nij rnonltorlng to be arranged to Owners and Class approval. Consoles to 
be made of st�i:Jt�ndJq;ij�ye·q�taQh�ple covers. Equipment shall be mounted in top of consoles. Special 
considerations:to be given to,obt�ih{best possible ergonomic lay-out and view, within the arrangement
requiremen_t_Jrj'}!AQJ-()!)'y'#l�sj fiotaU9p. 
All equipr;o.eht.�¢q4o h1du$try stanqatq and suitable for maritime use. 

WHE-ei.kOusE coNsoLes 
•••••• ••• ···-·:······· :::: :·. ·: .. :_

··:· :._
-:.:

-:- :-::- :_:
-::·: :· :· - :. :·· ; : _::·: :·: -: : : ::;· :- -: ::. ;·;.: : : :· 

The following consolestob�arrang'ec:l in the wheelhouse. The consoles to have at least the following 
equipment installed(Qµl���p�)/ a•··· 

.. .. . . ........ .. ................ . .. .

FORWARD CONSOI..ES With)he following contents: 
Emergency stop'(6rv��filatl6n and FO/Lub 011 pumps. 
Thruster contrc:il (TC);•• .. -· 
Monitorjog qftrj� steering gear and diesel-electric propulsion plant 
Searpplighttfohtroller 

_ _____ _ _  -•··• Window wiper controllers
Morse lantern switch 
Sound powered telephone 
GMDSS Simplex VHF 
Echo sounder integrated in console 
$-band Radar display integrated in console 
Radar interswitch 
Miscellaneous light switches 
Two (2) Goose neck desk light with dimmer 
Status lamps for "emergency"f'harbour" aggregate mode 
Telephone station 
Telephone 11st 
Indication of AC Thruster parameters 
Indication of steering gear. 
One watch keeping system 
Gyro repeater 
Log repeater 
Autopilot 
X-band Radar drsplay integrated ln console
Receptacle for DP Joystick 
Typhon push-button 
Display PMS control of engines.
1 indication panel "Total load / Power available"
Rudder stick 
Panel for emergency operating of all thrusters ( use same handles)
Lantern and signal light controller. 
Main chart system with 23" LCD monitor, mouse and keyboard (ECDIS}.
AIS 
Window cleaning control.
Dimmer for spot lights 
Control panel VDR. 

AFT CONSOLES with min. the following contents: 
Remote control/emergency stop for cargo pumps and HPU's. 
Mlscellaneous Hght switches 



Window wiper col"l�f()Hersi>· · 
Searchlight controller .·• >.····•·•·•··• ·.·•·.·.··. .
EO Watch call pan$L : ;> 
Control panel main azimfith thrusters 
Control panel tunnelthrustersJWd << 
Lantern and signal light controller 
Sound powered telephone·.·•. ·· •.• •• 
Typhon push,buttari <i•· .ii•··•·••••·•·•··•.•··.•·•·••···.•••·•·•·•·•••··•· >tSlave monitor ele.ctroriJ9:chart syst$b'i +radar 
Miscellaneousjightswitches·.···• ··.• • i · i

�;EJi�;�f �:i��1ti� m·i@f 
<

two (2) Goose neck �eijklightswithdimmer 
Reference system fo(PR <i 
Automation systemWithzx 19\LCD monitors w/ mouse and keyboard, 
Two (2} DP operator console aft 
Overhead consoles aftc:onststing 
Telephone station •• • • •• ••• 
Telephone)ist 
Loudhailer' microphone 
GMPSS Simplex VHF 

···• Simplex VHF
GMDSS alarm unit
Window cleaning control. 
Dimmer for spot lights 

BRIDGE WINGS (each console to have): 

Slave searchlight controller. 
Window cleaning control. 
Typhon push-button. 
Space for portable joystick 
Plug box for portable joystick. 
Dimmer for spot lights. 

Above all consoles fwd, aft and wings spot lights with dimmer. 

Final arrangement to be agreed upon during detail designing. 

ENGINE CONTROL ROOM CONSOLE 
An engine control room console (ECRC) to be arranged in engine control room. The console to have at least 
min. the following equipment installed: 
Min. 2 x 19" LCD monitors with 1 off mouse and 1 off keyboard. 
E0/ACCU Watch cal panels. 
Steering gear indicators. 
VHF/UHF. 
Telephone station. 
Monitor for all frequency converter units, with reset, adjusting and monitoring possibility. 
Telephone list. 
Sound powered telephone. 
Fire alarm slave panel. 
Necessary push-buttons/signal lights for start/stop of main engines. 
Status signal lights "emergency/harbour aggregate". 
PC, printer for Planed Maintenance Systems or according to Owners advice. 



: '-:·:•i.:::--.::·:·: ·:· :".·::?::·: ::·:,· .. :�.·:_·.:.::::-,\::-_:::·,: ::::-:.::::,:::: . ::_:. :::.:::·i': ::·.: ..

AUTOMATION SYST�t,�()��X6AINERY- GENERAL 
.-_--, --- -_ ... _ ··,', ·,:

.
·

.
· . . . • ,  ... ... ,.,., •, ..... ... , 

Automation sysf�th crirWilying 'Nith bNv GL Class E0 to be installed. The automation system Automation 
system to includeJhe following functions: 
One operatiofri{�lion on �tidgeandtwo in ECR and one in switch board room. 
The automati()rf$V$ten\m�y.be◊ne integrated system . 

. :.: ...... : ... :
· 

·:··,···:·,":":,·.· . 

.. ,.,. ' ' ,. __ 
.. :··:·· 

.. :.:.: .. ·::.::.: .. . . _: ·._: ·_: · ··.: . - _ : 

.. IVIQNITORiNG AND ALARMSYSJEM (MAS) 
The monitoring and alarrrtsystein shall be based on analogue sensors for continuous readings. Binary 
sensors may be accepted by the owner in special cases. The numbers of connection points in alarm central to 
be sufficient for connecUng all alarm points and other sensors, a card of digital and a card of analog in each 
cabinet in spare, .. \ } >) < >. 
Ten portable al�rn11,@tc::t}cal system to be delivered. 
All sensors ;:,inci ¢apl�$ to be supervised by the system. 
To be interfaced fo load calculator. 
Three portabie{watch call alarm devices (e.g. portable phones or pagers) to be delivered. 

PROCESS CONTROL SYSTEM (PCS) 
The process control system to be able to carry out all necessary process control for machinery systems and 
for other ship systems such as tank sounding, cargo systems, draft sounding etc. 

POWER MANAGEMENT SYSTEM (PMS) 
A fully automatic power management system to be installed according to Classification Society's 
requirements. 
The PMS supplier is responsible of interface to all systems involved. 

WATCH RESPONSIBILITY SYSTEM 
A watch and responsibility system with LCD display to be installed according to Classification Society's 
requirements with control panel in ECR and in Wheelhouse. 
Group panels to be installed according to the E0/ACCU requirements of the Authorities and the Classification 
Society. At least the following stations to be installed: 

• Wheelhouse
• Conference room
• Office
• Mess!Day room
• Duty mess room
• Office
• Gymnasium
• Each engineer's Cabin
• Electrician cabin

DEAD MAN ALARM SYSTEM 
A "Dead man alarm" system to be installed only if required by !he Authorities. If required, at !east six reset 
panels to be installed. 



ACOUSTIC AND OPTICAL Al.ARM 
Acoustic and opti6i1ir!n'if�nal d;vices to be arranged according to requirements from Authorities and Class
Society. At least thefoUowh1g compartments to have alarm devices installed, all places on board to be 
covered by acoustic alarm.iii>•· ; <ii. 

• Upper ancl. l0Wef erigiri�f96m 
• Main propeUerroorriSTD &FORT
• Bow thru�t�r rqprn • • L ·. • 

·

: ��;1·�, Jr,J!ll
i
{f 
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793 REMOtE:CONTROEbi=iROPELLERS 
. .. . . . . . . .. 

' .. . . . . " ' • 
. . . . . .  , .. , . ,  .. , .......... . 

• • 
·
Manual emer�encyfa�uyinlhruster rooms. 

• Manual normal (with separate turn control propulsion) - TC 
• Emergency operation frqm wheelhouse aft and forward, on same levers as manual control.
• JoystickJT9 

• • • • • 

• DP 
··················· 

• Autopilot 
Emergency Remote Control. 
tengine telegraph system to be installed for emergency manoeuvring.
One engine telegraph for each main propeller. 

797 AUTOMATION EQUIPMENT FOR OTHER MACHINERY COMPONENTS 

Before the delivery of the vessel, the crew shall be instructed in the design and handling of the automation
plant. 
An instruction book for the automation plant shall be worked out, containing detailed description of all systems
and components, how they work and how to maintain them. 
Spares for the automation plant to be stored in separate locker with drawers. 
Emergency stop on bridge to be arranged for all cargo system. 
The system should work in such a way that instructions should at fore-hand be given to the computer how the
procedure is to be carried out and the computer may control necessary valves automatlcally when the pumps
are manually started. 
If any unexpected situation occurs, an alarm should be given and the system switched over to manual mode
of operation. 

BILGE SYSTEM 
Three 3 pumps, DOL. Remote and local start/stop and suction/pressure indication 
Valves (remote controlled) with feedback for remote indication open/shut. Bilge pumps and necessary valves
to be remotely controlled from the keyboard in order to empty the bilge wells in a simple and proper way. 

FUEL OIL CARGO/TRANSFER SYSTEM 
2 pump, freq. start. Remote and local start/stop and suction/pressure indication.
The FO pumps are situated in a separate pump room. 
Reading and display of fuel meter 
Remotely operated butterfly valves with feedback for remote indication open/shut.

FRESHWATER CARGO/TRANSFER SYSTEM 
2 pump, freq. start. Remote and local start/stop and suction/pressure indication. 
Remotely operated butterfly valves with feedback for remote indication open/shut.



ALARM,RE 

start/stop and suction/pressure indication. 
feedback for remote indication open/shut. 

manoeuvring. 

\(1' 
f,\ I 1 \\, 

f V 

//114 ') 
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MAIN GRoui�\•SHJP�d��oN svsTeMs 
:.:_,:. _,:_..":_-,_., ... _. .

.
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80 BALLAsT-��8a,2,iE$vsTEM -DRAIN svsrEM ouTs1oe AccoMMO0Ar1ON 

GENERAL 

All overboard pip��tobencit�mJ�niz�cJ, 
All pipe llnes to be.acc9rcJi119 to SY$t�m qrawings approved by 
the Owners, Cl�ssification S(jbiefyandifnecessary the authorities. 
Clamps norn1�llyto be welded, bµt screwed if this is more practical. 
Where necessaryJhe pipe lines shall bi:! equipped with expanslon joints or to be laid in expansion bends. 
Possibilities for drain orairir\.g.fo be arranged where this is necessary. 

_..:.::.:_:";:,:_: ;:",::\i/::·:i··:. _.-: __ :·: . :-: ::-'_-:-.: i. ;-,::-: _--. :-_·:\·.: .··:,:_:-'-:.":·,::.:_"·:• s0J11dl11g pipes with self-closfr1g sbuflcting valves to have 1 1/2" tread connection. Valves shall be as per
'General' clause of Main Group}. 

: . -- --:" -:·· --.-:::::::·:.::::<·.":;:-;:·::::.:-.: -. 

Overboard valves to be ofduCtue fron, with Class certificate.
Butterfly valves ofLlJ<3lype to be used to the greatest possible extent.

WORKMANSHIP

f()f steefpip�s galvanised steel clamps to be applied.
<Galvanised pipe systems to be hot galvanised after completed welding and treatment. 

Bolts and clamps inside tanks to be secured with double Nuts. 

Marking - See Main Group 7 - General. 

801 BALLAST SYSTEM 

SOLID BALLAST 

Solid ballast, approx. 350 Tonnes, lead or iron, to be installed PS in double bottom between fr.34 - fr.46, 

BALLAST SYSTEM: 

The ship's ballast tanks to be connected to a remote controlled ballast system, which enables transfer of 
ballast water between any of the ballast tanks, in addition to pumping to/from sea to deck. 
Ballast piping system to be arranged with valve manifolds. 
Ballast system to be arranged with forced circulation on box cooler sea chest in engine room. 
Ballast control system must be controlled in the ECR and wheelhouse. 

Air pipe closures shall be designed so that icing or freezing will not make them inoperable (ICE-C). DNV GL 
limit this requirement to Ballast System only. 

Capacity: Ref. item 351. 
A ballast water treatment system according to IMO "International convention for the control and management 
of ship's ballast water and sediments 2004" and class requirements to be installed. The capacity for ballast 
water treatment plant to be fitted to capacity/pressure rating of ballast water pumps in item 351. 

803 BILGE SYSTEM 

All bilge and ballast pipes to be of galvanized steel pipes. 

The bilge and ballast systems to be kept separated. 

�' 



..... , .. : :. ,·:·:.::,:"':",:,::;: .. :·,:·· ;·_ : _:.;::·,.:·:.,-. ··.-.,:,:;:.::, 

In bilge system appf�yijd butterfly\,alves, to be applied . .. ..... . .... .......... ..... .. ······ .:-:\:_
-
::::i·-. 

·;·,: ·::.,:•·., •; .'","":::· ,;···:·•;,·,··;··. -.·.·. 

The bilge lines in engioel'oofu)ind tank rooms to be equipped with necessary mud boxes, which is located for 
easy access for Cl!;!arilng(:: ;: ·:::::>
All bilge wells to b.� eql,llpp�� wlrn:J�y�I alarm for E0/ACCU monitoring. 
The bilge system.JI) th�f<:>f�:��!PJfb,�9onnected with the bilge pumps in the engine room . 

....................... 
,- ··,·:-.·.:::· ··::·.··-.·. · ·. ·.-·.· .. .-.-.· .... :.:; · ·  .. ::::: .. ,. ' . .' ." , -. 

Necessary pum:pf�n� v#N;�� to; hl:f�iflote controlled from automation system. 
�-->:::

:::·
-

, ,. ... ..,. .. · ,· .. ·.:-:· .. "·\•:·.:·:;::;·;::_\'·:·,:; .. : :•;;.:;,::i•::,,":_';. 

The ship toJi.�:'�qqlpp1;1�;Wit6)h.�f9iJ�\IJll\g pumps: 
3 3 off scr�w:Jyp�\�ilge pqt)'ii:,�;·�ij¢hh�Y!11g a capacity of min.100m /h-15 MLC 

... ... ... :·:·:
.: ·· .. . ,,.·;;:::·:·:

". '•::·: .. ... ... ... . ... , .. ... . 

:�Ilgij '.�Ystem arransern�Qt;jy�t�m:,4 �'e according to SOLAS 11-1, Pt. C, 35-1.

,•, .. :,·.:- .. -.·:-:."" ,' '•' •• 
. .  :·•,·,•·

·.
:. 

BILGE WATER SEPARATOR ::
:·-:. 

1 off bilge water�eparatQr of iipproved type to be delivered and installed. 
The installatiqr\�h$II f�lfil IMO's and Authorities' requirements, at delivery of the vessel. One clean- and one 
untreated bilge wijte(holding tank to be arranged 
A bilg� w�}�(s�ttli11g tank to be arranged with electrical heating coil for settling of bilge water to be arranged . 

. ji! . .S:�imming bouy to be arranged Inside bilge water settling tank. 

1 off sludge pump, cap: 1 0 m3/h - 30 MLC to be installed. 

804 DRAIN SYSTEM OUTSIDE THE ACCOMMODATION 

Drain pipe lines to be of hot dip galvanized steel pipes. 
By installation of pipes, the ship's possible trim shall be taken into consideration. 

Sufficient number of pipes to be laid from the respective decks. 
Drain pipes from outside deck to be laid where there are no outlets for the water through scuppers. Drain 
pipes from superstructure to be fitted on outside where possible. Drain from funnel to be led overboard. 
Scuppers and drain pipes to be of ordinary steel, plugs for scuppers to be of adjustable rubber type. 

At least following drain pipes to be arranged from outside deck. 
Drain pipes DN80 - 6 on each side of Shelter deck to be drained down to main deck. From Main deck 6 off 
drain pipes on each side DN100 to be laid down Inside underlying tanks and through ship side about 400 mm 
below Main deck. 
Including "palloc plugs" and possibilltles to drain to bilge. 

Aft. corners of Shelter deck to have one drainpipe on each side DN100 through shell plating at transom and 
one pipe each side at frame 3 through side plating. All drains about 500 mm below shelter deck. 

Forecastle deck to have 7 drain pipes DN100. 

Drain system for gutter inside accommodation to be arranged. 

CLEAN DRAIN WATER SYSTEM 
Clean drain water holding tank (5 m3) to be arranged in DB engine room. This tank to collect condensate 
water from AHU-units in accommodation and drain water from FCU-units. 
Holding tank to have separate discharge-/circulation pump 10 mA3/h @ 30MLC and to be arranged with 
connection for chlorinating. 

i\.l: ,,1.



·-::::::· .. :·:::·-: · 

Clean drarn wat�{di�¢6at�� ;JJ(t.{9ard via bilge water management system.
Separate intermediat�'.tahk'.Wi,th pump to be arranged in aft ship to serve FCU's in aft ship. Intermediate tank
to discharge to clea6J@!�:W�WQoldlng tank . 

. .. .. ................. ....................... ..... . . . . . . 
ROV DECK DR�i'N WAT���y$TEM\ 

.::·:::.·.:·:· .··.·:.···:·.·:·.··•,·:··.:· . . ·: . .  "':,: . . . . ·.··:· . .  ",:',";',',•,:. ::.·::·;:: 

Separate drain.water tank\Njth be�tinglq be arranged on Tween deck in ER. Possibilities to transfer this tank
to bilge watef,,hplq[rjg t��k"�nfsl@ge:t�nk to be arranged with separate pump.
Oil skimming::!l¢:uY]o ��'ij:ftij"tigijd ir\ij@:(drain tank.

··�, 
"'
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DECK WASHING SYSTEM 
• ··:'.·::::·::'.i\\?/:i<:'.:::::<.: i::::::·. ·.:. -__ , .. : .. _..;

FIRE DETE6t8i�YSTEM - FIRE & LIFEBOAT ALARM
y · ·· - - . - c • •  • • • ' ' .

The fire/lifeboat alarmp-laht§h�Ubibtapproved type, and an digital addressable type. 
Fire alarm to be connected tor11_agneticdoor holders. 
The fire alarm central shall be rnounted In the wheelhouse with slave in engine control room. 
Detectors in cab(nfto b��rnoke detectors if approved by authorities. 
Fire detectors Will iji.Jtofo�tfoaUy lead to fire alarm when: 
• The.�¢�(i:i¢tec:torfeach a preset maximum temperature limit or at a rapid increase of temperature.
• Acoll)bl.lstion g�shas reach the smoke detector
• Afire alafrn puslibutton(rnanllal call point) is activated.

":· :.:"::":::-i::::\:.:":::,:
:(:.:.::. -_ ,..... : •• •. ·:"_

:: 
·:.·- i � _· :·.

: \:":-:: ." :. ::_
:.\: -�-::"::.-:-.--:.:.\\-:/:-:··:-:--:-.-::'.::'.·'.. 

Alarm will be given byringing �ell§, �f}d in engine room by siren. The fire alarm will be intermittent. 
Fire detectors to be easUy a�cessib1� for testing . 

....... ........ ... ..... i::.::-.:.··: 
.. :.:. .. ·._:_' .. \_:::·.:-_::_:· · 

The installation shal(be ac:cording to requirements, and with: 
Combined smoki:3/h�ctt{le.tectors in accommodation (stairways, corridors, etc.) 
Smoke detectorJn cabins,? 
Combined smoke/l

l

eafdetector in eng. room etc. 
Heat detectorslrfei

i

g. room etc. 
Manual calLpoint (push button) in accommodation (exits etc.) 
Manual call point (push button) in engine room etc. 

Alarm transmitters: 
Alarm bell in accommodation. 
Alarm bell eng. room. 
Alarm siren in eng. room. 
Optical alarm light in engine room. 

A separate fire alarm system to be provided for diving chambers and hyperbaric life boat, with interface to 
ship's fire alarm system. (This separate fire alarm system is to be supplied by diving system supplier.) 

Lifeboat alarm (General alarm) push button will be mounted in bridge console, and will 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. 

Faults in the system are indicated on the central panel by means of visual and audible signals. 
The fire alarm plant shall be equipped with battery and charger. 

Accommodation vent. fans to be stopped by emergency stop push button on bridge. 
Engine room ventilation fans shall have emergency stop push button on bridge, and shall be stopped 
automatically when firefighting is released, 

Fire detection system also lo be installed on tank top Kelly tube area, acc. to rules. 

813 FIRE/DECK WASHING SYSTEM 

The pipes to be of galvanised steel pipes of suitable type. A necessary number of fire stations to be arranged 
in engine room, accommodation and on deck. Each station to consist of a glass fibre locker containing 15 m x 
2" artificial fibre hose and one combined jet nozzle and fog nozzle. 

The fire outlets with brass couplings to be located outside the lockers. 



. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·····················-· 

Fire pumps witll�p.'.ac:corglr:igfo:Class requirements to be installed: 
3 off centrifugal'typf�rij':pumps/ according to the SPS Code, as amended by Res. MSC.266(84). 2 off 
pressure holding p1.1trJp$','/i{h�Wf�r tanks to be installed to pre�set pressure in fife system. 

Fire fighting in paintl)g��F�tJ}J$'td°J\llthorilies requirements . 
.. \ \-::;·:;:·:(:·

:
\\ji/\:;::.:;-·;:�:/i:;:::);:\i;:\-;:,. 

F!re system accprding 'tq h�llqpptJFFaeck requirements; OIFFS according to class/authority requirements, 
driven by the fix�g:fire,:�i,i��•::�� ��:1r��alled.

Sprinkler wat�(@m fi1i�Y 'vided for the following areas: 

_.::\ :(_i::i-:-:� ::-i\i\: ii->>>>>\:-: n ::::::·.i = • 
For above diving sp�ciffc:areath� firefighting system should be in accordance with Class rules and shall 
include consequenfcirairiijge]o the bilge system. Bilge wells on tween deck in diving chamber area to be 
arranged and c9�Q�gt�cl tc)me bilge system . 

. ::·i:::
.:-:::_:·;--;::::_-i:;:;--::·-.:·:i.:·i�·::":)/:·:-

. 

Flushing of96�fo:plp�J ��d sewage tank to be supplied from fire water system . 
.. . .-:=.:_:_·/:?:\1:i (::/\ :;:; •>:):·

:·:.:: •• 

....... .... Jns FOAM NOZZLE svsTEM 

A DIFFS {Deck Integrated Fire Fighthing System}system for protection of helicopter deck to be arranged. 

817 FIXED FIRE FIGHTING SYSTEM WATERMIST 

The following rooms will be connected to the total flooding water mist fire fighting system according to the 
authorltles requirements 

Engine room/workshops 
Emergency generator room, dive system 
Emergency generator on Wheelhouse top 
Switchboard room 
Incinerator room 
Air Dive Station 
Air/Sat Dive Control Room 
Saturation Room 
Saturation Control Room 

Spot fog system to be Integrated Into the water mist system 

SPOT FOG SYSTEM 

The Ship to be equipped with a spot fog system above/covering the main engines, hot water boiler, incinerator 
and auxiliary engine, according to rules. Spot fog system may be integrated into the water mist system. 

818 FIRE FIGHTING SYSTEM WITH HAND EXTINGUISHERS 

Hand extinguishers to be installed according to the authorities requirements. Number, location and colouring 
of the extinguishers to be approved by the authorities. 

\\ 
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s2 AIR ANtisoDN01NG svsreM

821 TANK VENTILATION�AND SOUNDING SYSTEM 

SOUNDING SYSTEM•·••. ,·::··:, -_-_-_-:· __ -_-__ .-::·=::·:.,.·:.: ... .. ::'.:·::::._·:· .. ·,··:·::::: 

Remote tank SOt.l�din� sysf�m to he provided for all ballast-, fresh water-, sanitary holding and fuel oil tanks
with two sensors.In addlUonthe bilge water-, sludge-, F.O. settling-, F.O. service- and waste oil tank to be 
connected with qJ)t=i. seni;oi +one level �witch. The sounding system to be interfaced to Vessel Management 
system, sens:qrJo be 13c:c:ording to Makers list, to be approved by owner. Separate 95% level alarm (level 
switch) on tanksv.rnerE;iJetjuired. 

:::i::·:
":·::::.::::_:.:.·-.·· · _·,. :::: . . -:.:._'::.·.::.:: :.:/�

•• sciJgJjg��ipes for w�tiianks to B,irgalvanised steel. Sounding pipes for oil tanks to be of ordinary steel.

Manual sounding pipesstlaUbe arranged for tanks where necessary.

Four 
Sensors 

off 
to be 
trim/depth 

connected 
sensors 

to 
to be 
dedicated 

installed: 
overboard 

One in aft 
pipe. 

ship, one in aft ship, and two sensor midship PS/SB.

TANK VENTILATION SYSTEM 

Tank 
Tank ventilation 

ventilation 
head 
pipes for 

valves for 
lubrication 

tanks 
oil-, 
to be of 

sludge-, 
class 

bilge-
approved 

and 
type. 
waste oil tanks to be of galvanised above main

deck. 

Water trap to be arranged to protect tank ventilation head valves on roll reduction tanks. 

A 
ventilation-

combined 
and 

tank 
overflow 

ventllation-
system 

and 
for 

ov
fuel 
erflow 

oil tanks 
system 

to 
to 

be 
be 

arranged 
arranged 

to 
for 

prevent 
fuel oil 

progressive 
storage tanks. 

filling 
The 
between 

tank 

Separate 
damaged and 

LAH to be 
assumed 

arranged 
intact 

inside 
tanks. 

F.O. 
LAH alarm 

overflow 
inside 

tank. 
flow box to be arranged on main pipe to overflow tank.

Drip tray to be arranged below F.O: overflow main tank head ventilation valves on open deck. 

�0 
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GENERAL 
:···.;::.::;·,-;·. ::·:::.··::•;·:···;·:;·;;··.::·····;: · :  

The electrical pla�t t� @rj§i�t:gfi::ij 1\;, 
• Main switphbo�fd fQf q(;)Q/440/230 V 60 Hz
• Diving switqhfio�mfqf:��Q/�?QY 60 Hz
• ROV/ D�cksw.itchboar.dJot:4.4.:(tV 60 Hz

: !�m,i�,,�l(lt�:.� �101230 V 60 Hz

• 
-- - -Ti�ksformers 

-• ·•·•�-i\sta'rters 
--•--•--• • ---- Shore conne9ti9Q \._-... -_-•--•------•- •• ..... . 

• Control com;biij$ 1rj engine control room and wheelhouse
• El. distributioh pariijis ::) -------- ---
• Electrical h�at�i$ •_; : _ _
• Deck flqpd]igbti\/ i :: 

_-.-
• Searc!')'lights _: ?::::•---
• Flu<>re;s¢enflighfand lamps
• . Cij�le�;:piu�is and flttlngs
• ;Dynamic positioning system, TC /Joystick system and Automation systems as descrlbed in 408 and

- --- - 791 etc. 

The electrical system to be 3-phase 60 Hz with insulated neutral. 
All electrical systems to be according to requirements from Authorities and Class Society. THO Max according
lo class requirement on 690 V. 
Special consideration shall be taken regarding Electromagnetic compatibility (EMC)/and THO. An EMC and
THO-plan shall be presented. 
THO to be measured in all operational modes during sea trials. 
All 1-phase consumers to be distributed as equal as possible on the 3-phases. 

VOLT AGE SYSTEM 

The Voltage systems includes: 
• 690 V, 60 Hz 3 phases for azimuth propeller motors, tunnel thrusters motors, ship service 

transformers, AHC offshore crane, ROV-transformers and Diving equipment transformers.
• 440 V, 60 Hz 3 phases for power supply to all other pump motors, main galley equipment, heating

fans and for shore connection. 
• 230 V, 60 Hz for power supply to light, emergency light, heating, minor galley equipment, nautical

equipment, charging rectifiers for batteries etc. 
• 24 V DC for instruments, automation equipment, converters, etc.
• Navigation lanterns to be 230 VAC alternatively 24V AC. 

As far as practical all the el. power systems to be segregated in port/starboard systems.
DP/ FMEA test I report to be made, based on open bus-tie breaker in center. 
Equipment producing transient voltage, frequency and current variations is not to cause malfunction of other
equipment on board, neither conduction, induction or radiation. 
All electrical equipment shall be selected and installed so as to avoid EMC problems. 
All electrical and electronically equipment connected to a high level THO distr. net or "dirty net" to be specially
designed for the high THD conditions and to be informed to owner. In general to meet class requirements. 



CABLES 

All cables shall b� hihigh quality tlass approved type and approved by owner. All wires and cables inside 
switchboards, consoles an!'.l cabinets to have easy access. All cables to be properly marked for ldentification 
in both ends. < •·· . . ··. ·.··. •· . ··· 
Cables for el. motors, cables to distribution panels and for other important use shall have no joints. 
Ethylene, propylene, rubberJ=PR insulated ship cables to be used from Main Generators to MSB, elsewhere 
XLPE cable are a¢pept�q�: •• •••• • 

. :::::;:::.::::.::.::·: :"::::.:··:}:,:\./:\_· • '' ,.. • , • •  

In the accommotjation, aifcables shaU be laid behind the linings. Where this is impossible, the cables shall be 
covered. .·. < < Y 
All cable tray�)n �(:corilajodationto be laid in the corridors behind removable ceiling covers for easy access. 

CABLINcf··· •
St�el cable trays to be uied thr6Jgh6ut the vessel. All cable trays to be hot dip galvanised. Indoor galvanized 
cable trays are not requiredtobe palnted. 
Special care shouldbe t;;ikel1 to avoid heat generation in high power cables. Space between cables according 
to rules for naturi:l.l cooling. • • 
Signal cables shall hotJie bunched together wlth, or run through the same pipe as power cables. 
For power G<;1b!e�Jo and from frequency converters and power cables to frequency controlled motors 3-
conductor .scre�nM cabtes must be used. 
Care

< 
shaUbe taken to avoid EMC problems related to power cables and signal cables not having the right 

distance and crossing angle 90 degrees, class requirements to be followed. 
The manufacturer of the EMC producing equipment, such as frequency drive etc. to arrange the equipment 
inside the switchgear in such manner that the EMC problems are taken care of. 
Cables shall generally be laid in groups. 

Special cable routing philosophy to be provided, ensuring proper cable muling. 

Installation for EMC producing equipment, including cable. 
The basic EMC rules. 

All cable penetrations through watertight bulkheads etc. to be packed watertight. 
Watertight penetration of type Roxtec or similar class approved sealing compound. Cable penetrations 
through non watertight bulkheads, holes etc. to be "packed" up with lead or similar. Cables on open deck to be 
laid in galvanised pipes. For vertical open deck penetrations, protection pipes to be approx. 300 mm above 
the deck, strongly welded and to be made watertight by suitable class approved sealing compound. 
Fixing brackets for el. equipment outside to be of stainless steel. 

Main and emergency power cables shall be separated, both vertically and horizontally, as widely as is 
practicable where these penetrate separations of main vertical fire zones. 

MAIN SWITCHBOARD DESIGN: 

• Auto, Semi auto and Manual operation
• 4 generators running in parallel with motor load+ approx.800 kW AC3 spare capacity, as per 690 V

Switchboard manufacturer's design. Number of generators running in parallel to be agreed upon 
between Owner, Yard and Switchboard supplier. 

• 4 M split Busbar system.

Description philosophy of the vessel's main switchboard 4Mfour split system. All auxiliary system related to 
generator set's and thruster system to be arranged in 4 redundancy groups according to the 4- four split 
system, according to the main switchboard design. 

Main switchboard to be installed in Switchboard room on tween deck aft of engine room. 

,.· 
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... _::·'::::.:· ... . , .. , ., .

The switchboJrdto.h�\huUt �p of zinc plated steel angle bars or equal and painted steel plates, and to be 
mounted on vibratiphdarhPers. The switchboard to be of "dead front'' type. Hinged doors with stoppers and 
handralls in front BacksideJ<:>h�ve large removable covers for easy access. 
The switchboard sh�U.cons\$19f-cllbicles which will be separated by painted/zinc plated steel plates or equal 
to prevent spreading otarc arid tci minimise spreading of ionised gasses. 
The main switchboardt6iti.:1ve trlppJng equipment for unimportant load at overload on generators ( -shunt trip). 
High voltage protection to be ihstaHeq for automatic disconnecting generator breakers on each generator. 
All busbars, cable$ anq wires to.be fixed in such way that the systems can stand the strain and vibration or 
eventual short ciri;qit 1,11itl}C>1.Jt being damaged. 

· · · · • • ,• · · · · · · · ·  .. , . . . . . . .. . . 

Cubicles for ri�6:ijr1tori: �nd important consumers in the switchboard to be well planned together with the 
owner and stiipyafd/s1,11itcht)Oard.manufacturer. All circuit breakers above 1 00OA to be of "draw-out" type. 
Consumers abbve 10 kWJo be supplied directly from the main switchboards as far as practical. 
fllst'l-s fo be miniature circuit breakers (MCB) in main switchboard. Circuit breakers to be Moulded Case 

·.• Circuit Breakers (MCCE!);(·•••• U <·· 
The complete switchboards to be designed for ship worldwide operations.
All instrument, fuses, �ables, switches, handles, etc. to be marked properly. 

,-·.:/:\·:_._-_: .
... :,--::_: __ :._-.:=.:::

= 

__ -:,-_= _____ :_··::-· 

The shore connection CircDiflohave 2 contactors for selecting correct phase rotation on the main switchboard 
(440V). This switdffo'belnterlocked over the circuit breakers for the generators in such a way that it cannot 
be switched oh if �fleas! one of the generators are connected and vice-versa. A signal lamp to be fitted on 
this circuiUn the: main switchboard for indication of power on. A separate A-meter, phase and automatic phase 
controtand indicator also to be fitted. 
The230 V cell to be fitted with voltmeter and voltmeter switch. 
All switchboards to be designed for equal no. of feeders on each side and total of 10 off spare feeders for 
440V switchboards to be installed. 
One off spare 500 kW braker. 

One -1- of Breaker for trafo, 500 kW/ 600 kVA, 690V/440V - 60 Hz, to be arranged on each side of the bus 
tie breaker in main switch board, dedicated for future deck equipment. 
One -1- of Breaker for trafo, 50 kW/ 60 kVA, 690V/230V - 60 Hz, to be arranged on each side of the bus tie 
breaker in main switch board, dedicated for future deck equipment. 

Note! Shipyard to receive clarification from designer upon main swb. size of equipment before purchasing. 

GENERATOR CUBICLES IN MAIN SWITCHBOARD: 

For each generator necessary equipment for monitoring and protection for the generator to be installed. 
As a minimum each generator cubicle shall contain: 
- 1 off ammeter with selector switch for each phase.
- kW-meter
- frequency meter
- Voltmeter and voltmeter switch
- Synchronising device and load sharing system
- Generator protection system
- PMS interface
- DP interface
- Over- voltage protection to be arranged in switchboard and/or generator.
- Differential protection to be provided.

The circuit for heating of the generators to be interlocked over the circuit breaker in such a way that the 
heating element is off when the respective generator is running. 
Important signal lamps to be fitted. 

EMERGENCY GENERATOR DIVE SWITCHBOARD: 

An emergency switchboard to be installed close to the emergency dive aggregate. 
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The constructio� ()f$r}d th� 13:tjuiptnent in the emergency switchboard to be similar to the main switchboard. 
:-·.=:·,·:.:·:'.·-.

- .- ,.:·-:·::: -:-:::: : ... , .. , . .. 

All emergency lights,(ahou[1/3ofall units), to be 230 VAC and to be supplied from emergency switchboard. 
A selection of lights incorri.�et�Lz.8�! em.gen. room, emergency exits, embarkalion area to have battery back
up for 1 hour. . ·•• • • ·•···•····••··· · •···•· .····• .•..•. 
Socket outlets from E8B fobeJtjst�lled in ECR, 2 in SWB.room, 2 in engine room, 1 in lower aft pump room/ 
lower cargo holtj/1 in µpp!;3r cargohqld, 1 in thruster room fwd. and 2 in thruster room aft. 
1 in each instn.unet'l.t ro()m/ 

TRANSFORMERS 
. -.- :-: :.-:�·:::: : :··: �-:_: ·

._:-:_ :: ·-: _::: ::: ·, : -: :- :· ··-:-: :- :: : ·; -�-: •• : • 

Two (2}dry 1hsUiated fr�hiformers 69,0/440 V 
TW9 (2) dry insulated transformers 690/230 V to be installed. 

One (1) dry insulated transformer 440V/230 V emergency switchboard to be installed. 
Two (2) dry insulated frah&fom:iE3r f390/440 v 1600 kVA for Diving System 
Transformers for diving sy$tem to be installed according to dive system suppliers requirements. 
Two (2) dry insulatEid tran$f,C>tn1¢r 690/440 V 2500 kVA for ROV (Capacity to be agreed upon between Yard 
and suppliers).. . /.•'., •• '·.· ··· 
Two (2) dry insql�fedfrahs-formers for ROV Outlets 440/110 V 50 kVA. 
Two (2) dry i11sQl�ted transformers for Cargo/ROV Outlets 690/230 V 40 kVA 
One (1) dry insulated transformer for Galley equipments 440/230 V 100 kVA 
One{1) dry insulated transformer for Galley equipments 440/440 V 200 kVA 

STARTERS/MCC 

The starters shall be installed as close as possible to the respective motors and fitted for remote and local 
operation if found appropriate. 
Stand-by and priming pumps shall be remotely controlled from the ECR. 
Motors which starting current is causing higher volt-drop. or peak, shall be equipped with starting current 
reduce device. 
Starters to have a zero voltage release, if found appropriate, adjustable thermal motor protection for all 
phases and coloured buttons for start/stop. Red indication off, Green indication on. 
All starters shall normally have a control voltage circuit not exceeding 230 V. This voltage to be delivered by 
the manoeuvring voltage transformers, which is built in the starters themselves. 
An starters lo be properly marked in clear text, showing which unit they belong to. 
As far as possible, the starters lo be of plate enclosed or cast enclosed type. 

MCC to be arranged if appropriate. 

EL MOTORS 

Hour counters shall be fitted for all diesel engines and electrical motors above 10kW, to be integrated in the 
TM master maintenance system. All motors to be enclosure IP54, Class F or better. Stand still heating 
elements to be fitted in all motors above 15kW and in all el.motors exposed to weather decks and in wet or 
cold atmosphere. 

EMERGENCY STOP 

Emergency stop switches to be arranged for: 
• Fuel oil pumps
• Oil separators
• Ventilation fans in accommodation
• Ventilation fans in engine rooms etc.
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Quick closingrlleaseonaHvaiJis in connection to fuel oil tanks and feeding to main- and auxiliary engines to 
be arranged in groups on ientr,;1I location either outside Main deck or Shelter deck, inside accommodation or
other suitable location> 

•• • ••• •• • • • • • • 
. . .. ::·. ::::.·:·'. : ':-:": :'.

· :
.
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.
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All according to clc1ssT�tjDir��erlts. 

24V DC BATTER�SYSTE.:��<i{ 
. :· ··,·,·. · 

' . . . . . ,._ ,., , . · · · ······· 
.. 

·········· ···= 

Four (4) 24V Ddbatt�iryst;i�fos,lrldependent of each other, to be arranged. Circuits to be divided between
the two system$Jn such a y,.,9y thafloss of one of the systems only causes minor problems for ships 
operation. Reduhd�ncy to be al-ranged between the two battery systems. 
Components:supplied .. frorriboth 24VDC system, one main and one back-up, to be equipped with DC/DC 
insolc1ting qivis6r ·•··•··.> } i\•·· .. · .. ·./ 
.Tv,ro (2) independent 24 V DC pc1tteries/ start system to be arranged for start of emergency/harbour 
aggregate. 
One (1} independent24VP9:batteiy system to be arranged for radio system. 
Necessary battery system(s)J<S:�e arranged for DP system and Automation systems. 

SPARE CABLES 
A total of. 40 spare ()ables to be laid between engine control room and wheelhouse, between engine control 
room. and maid azimuth thruster room and between engine control room and bow thruster room. All spare 
9c1blewlth tobe earthed and meeting EMC requirement. 

SHORE CONNECTION 
A shore connection cabinet to be installed, with fuses and indication lamp. 
Voltage: 3 x 440 V, 60 Hz. 
Capacity: approx. 400 amp. 
100 m shore connection cable, with sufficient capacity to be delivered. Arrangement for storing the shore 
connection cable to be made close to shore connection cabinet. 

DISTRIBUTION PANELS 
All distribution panels to be made of galvanised steel plates or aluminium. Distribution panels to be installed in 
dry locations. 
All distribution panels, fuse boxes etc. to be countersunk into wall linings to avoid obstructions in the corridors. 
Distribution circuits to have miniature circuit breakers/moulded case circuit breakers (MCB/MCCB}. Spare 
capacity of 10% and spare space 10%. 

MARKING OF ELECTRICAL EQUIPMENT 
All electrical equipment except light fixtures, fire alarm sensors etc. to be clearly marked by engraved plastic 
signs, black text on white bottom of durable type. Inside switchboards, consoles, connection boxes etc. the 
marking can be more simple. Emergency signs to have white text on red bottom. All markings shall be easy to 
read. 

Connection boxes behind wall/roof panels to be marked on outside of wall panels. 



89 ELECTRICAl'INSTALL.ATION 
············- ····-······················ ······ ············· 

ELECTRICAL INSTALLATIQN:GENERAL:•••· ······ ·· ·· · ········ ··· · ·· · ·· · ·· · · ······ 

Marine type fluoresd�btHit'6ti'.gd:fi�Jres to be used throughout the ship. Incandescent lamps to be used only
where it 1s impossibl�::9t irtlp[a/:iticable to use fluorescent lighting fixtures, and for decorative purposes ln
accommodation. ,�nclo��re �c,ci;@ir,gJo regulations. 
_Electrical heating fan$;t3 '4\$:.kw;:Jo be :mounted in bow thruster room, 2 x main azimuth propeller room, air
dive control rotjrnJ� x'plv? h?ri9�r;'g f Upper cargo hold, 2 X Lower cargo hold, emergency generator room,
Paint store, 1,x��:�� dec�Wofk$�§pjip$ide crane foundations and store wheelhouse top. 

Electric�tti¢�t1J� �bl��)*i��: jp�i�ii��:ih all toilets/showers/ changing rooms/laundry. 
. .. .. . , ..... ... , ....... ... .................... .. 

, .. Elecmi�Fi��tallatlon sh�1lhe i'r{�¢�t��nce with the "proposal amendments to the SPS Code MSC.266(84). 

ELECTRICAL 1NsTALLAi1or-.fiijfecHNICAL ROOMS 
.. :;_. : __ :_:.;_::

·
:-::--:.:···:·:_:_:•. :·::-:::_. _:_.;_::':::-··;·.·-'· 

Fluorescent lightinQ ijxtur�s '2x18W to be mounted in engine room, bow thruster room, main azimuth propeller
room workshop!:!il11di11 aUother technical rooms. On weather deck, waterproof fluorescent lights and high 
pressure sodiyrn la'fu'psfo be applied. 
Generally, a fuin@Urn''of 150 lux (average) light intensity to be measured 0,85 m above deck level in technical
room�, 11)-e@irie control room minimum 300 lux (average) light intensity in front of main switchboard and

_ at;iove engine control room console to be measured. 
6 receptacles 1 0A, 230V to be installed in engine room. In each of the workshops 4 receptacles 1 0A, 230V
and 1 receptacle 16A, 440V to be installed. In addition 1 receptacle 32A, 440V to be installed in engine
workshop. 4 receptacles 1 0A, 230V to be installed in cement room and 4 receptacles 1 0A, 230V to be
Installed In main azimuth propeller room. Minimum one receptacle 10A, 230V to be installed in each of the
other technical rooms. 
Light intensity approx. 150-200 lux in engine room and workshop, approx. 100 lux in other compartments. 
2 off explosion proof hand lamps with approximately 50 m cable to be supplied for engine room. 
All fluorescent lighting fixtures under main deck and in cargo rail to be mounted on rubber vibration
compensators. 

ELECTRICAL INSTALLATION IN ACCOMMODATION 
Receptacle 32 A 440V to be installed:
1 off In deck workshop fwd main deck.
1 off in Engine room upper deck. 
1 off In Engine lower deck 

CABINS: 
Two or three recessed down lights 2x18W, or LED lights. 
One fluorescent lighting fixture 1 x8W above each berth with 2-pole switch
One or more wall lamps 
One desk light 
230 V Emergency light. 
Three or four spotlights for decorative lighting (- only in captain's and chiefs cabins) 
Two double receptacles, 230V. 
One electrical heater 300W (- 2 electrical heaters in captain's and chiefs cabins) In rooms where heating
element is fitted in the ceiling ventilation unit, electrical heater is not necessary. 
One 2-pole switch for ceiling lamps. 
One 2-pole switch for wall lamps. 
One 2-pole switch for spotHghts (- only in captain's and chiefs cabins).
One outlet for Radio/TV antenna. 
One telephone station: 
One alarm panel MAS ref 791 (- only in engineers cabins). 
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S potl ig h ts anJ��;!�l�*p)n Capt.cabin and Chief Eng. cabin to have steeples dimmers. 

TOILETS/SHOWERS:· 
-:-:··,::._:.:::,::-.
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-
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One fluorescent lighfirjg ftx:ture 1x1$\N with shaver receptacle (with built-in isolating transformer). 
One healing cable in tiOqri •• • • • • • • • • 
One 2-pole switchJor light> 
One 2-pole switch.:l:!nd one step less regulator for heating cable. 
Switches and regulatol't6 be mounted outside the room but close to door. 

. . .. :·: ·::'.:·:i·:
:i:i:·:::·:r::·:.::·::: '.::::--:;::·::· .. :·:"::::::::::_: ::

.
-:··

CONFERENCE �Conn:'\: 
::-:·>-::'.::.:::-:::::-:::-:-:.-::-::·- :_<·i· .. :_\':.:'i':" 

Recesseddown Hghts 2x18\J\/ orLEOJighls. An average light intensity of minimum of 400 lux on tables to be 
achieved •• • •• < ii• i( \< 

• Three or four spotlights %tdec:6rative iighting. 
Three wall lamps. • •• •• •• ••••• • • • • • • •• • • 
Four double receptacles}f.;30V.< 
Two electrical heaters 1O00\N. • 
One 2-pole switchforc:eiling lamps. 
One 2-pole switchf9r'v.r.3Ulamps. 
One 2-pole sviitqhJqr spotHghls. 
One outlEit fo(Radio/TV antenna. 
One telephone station. 
One alarm panel MAS ref791. 
Spotlights and walls lamps to have step less dimmers. 

OFFICES: 
Recessed fluorescent lighting fixtures 2x18W, or LED lights. An average light intensity of minimum of 400 lux 
on tables to be achieved. 
Four double receptacles, 230V. 
Two electrical heaters 1 00OW. 
One 2-pole switch for ceiling lamps. 
One outlet for Radio/TV antenna. 
One telephone station. 
one alarm panel MAS ref 791. 

MESS ROOM: 
Recessed fluorescent fighting fixtures 2x18W, or LED lights. An average light intensity of minimum of 300 lux 
on tables to be measured. 
Three or four wall lamps 
Six double receptacles, 230V 
Two electrical heaters 1000W 
One 2-pole switch for ceiling lamps 
One 2-pofe switch for wall lamps 
One oullet for Radio/TV antenna 
One telephone station 
One alarm panel MAS ref 791 
Walls lamp in to have step less dimmers. 

DAY ROOMS: 
Recessed down lights 2x18W, or LED lights. An average light intensity of minimum of 200 lux to be measured 
0,85m above deck level. 
Five or six spotlights for decorative lighting 
Three or four wall lamps 
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Six double rec:epfac:le�,2�1)V 
Four electrical heateri3QOW 
One 2-pole switch fo{cei(in9Jan1ps 
One 2-pole swltch forwaUlamps 
One 2-pole switch forspptlights 
One outlet for Radio/TY anfenrJa ·.
One telephone station

·
•··•.·•·••·••••·• < < •... ·.·•·· 

One alarm panel MAs ref79f(Cor
n

riioh panel with mess room) 
Spotlights and 'A,@ls, lat'llp to have step Jess dimmers. 

LOUNGE: 
=:·:::-.·'.·.:·.:-,.::: :::·,_· 

•. :-.'' . :.:::::::::. : . : .:::-

WI. Eq1.Hpm�11f�as forJ::iayRoom, ......... .. . ···•····· 
.. .  )3p9tlights and walls laroptphave stepJess dimmers. 

RECEPTION: 

Recessed fluorescent lighting fixtures 2x18W, or LED lights. An average light intensity of minimum of 300 lux 
on tables to be measured/ 
Two double rEl9�pt�c:l�i 230V 
One electrical heaters 1000W 
One 2~pole swifohfor ceiling lamps 
One outlet fcfr Radio/TV antenna 
One telephone station 

GALLEY: 

Fluorescent lighting fixture 2x18W, or LED lights. An average light intensity of minimum of 300 lux to be 
measured 0,85m above deck level. 
Six double receptacles, 230V 
One 2Hpole switch for ceiling lamps 
One telephone station 
Panel for call system 
Remote controls for galley ventilation fans 
Power supplies for galley equipment 
440V connections made by connection boxes. 

DRY PROVISION / COLD STORE: 

Ceiling fluorescent lighting fixtures 2x18W, or LED lights. (- Incandescent lamps in cold store) 
Call system push-button / switch in cold store room. 
One 2-pole light switch with indication (mounted in galley) 

GYMNASIUM: 

Recessed down lights 2x18W, or LED lights. An average light intensity of minimum of 200 lux to be measured 
0,85m above deck level. 
Six double receptacles, 230V 
Two electrical heaters 300W 
One 2-pole switch for ceiling lamps 
One outlet for Radio/TV antenna 
One telephone station 
One alarm panel MAS ref 791 



LAUNDRY: 
,···,·. ,·.·:•···· · · · · · · · ·  , · . · · . , .. :.- -· 

,. , . 

Ceiling fluoresce�{lithHng fl�tiJres2x18W, or LED lights. An average light intensity of minimum 200 lux to be
measured 0,85m abovedeckJevel. 
Two double receptaQles, 230\t \· • 
One 2-pole switctrfor ceiUng li:ili'lps 
Power supplies fo(laundry.�ql!iprnent 
440V conn ection�..'tnadEl. by <ionnestlppJ:ioxes.

"","'"."""".".:.·.:. 

WARDROBE: • > 

Ceiling fluoretb�rit lighting fl*thri� 2x1!3W, or LED lights. An average light intensity of minimum 200 lux to be 
measured 0,85m above cl.Elek level,< 

• ,.,, 
-::·.·:::.:>,:::, _ __ - _- -_ _ --_-·_· -·;:·:·"· 

Two double receptacle�1 230Y \.•••\ii•··.·
.
·.

Tree 1000W electricalheatersJObe installed . 
. -:-.· : -: :· -: :-:-: _----

-i ·.: · .•. : /: \) . .. ••. ::-:·.""-:" .. :-:.:--::::-

STAIRWAYS ANbcoRR186ks: 
Recessed down}ights2x18W, or LED lights. An average light intensity of minimum 100 lux to be measured 
0,85m above deck level. 
One doublefeceptacles in each corridor, 230V . 

......... Distribution panels. 
Connection boxes. 

WHEELHOUSE: 

Recessed celling fluorescent lighting fixtures 2x18W, or LED lights. An average light intensity of minimum 200
lux to be measured 0,85m above deck level. 
Spotlights with dimmers above consoles, chart table and radio station. 
Chart table lamp witli dimmer. 
Two outlet for radioffV antenna. 
2-pole switches for ceiling lights. 
6 socket outlets for el heaters to be arranged.
Fire alarm central. 
Necessary power supplles for bridge equipment.
Power distribution panels. 
Bridge consoles. 
Navigation- and communication equipment. 
Control of navigation lights, search lights and other outside illumination.
Equipment mentioned other places in this specification. 
5 pcs "Snake" light 24 V above bridge panels aft, fwd, chartable and radio station. 

CORRIDORS/ESCAPE ROUTES: 

Low level lighting or photo luminescent strip indicators in not more than 300mm above deck at all points of the 
escape routes to be arranged. 

ELECTRICAL INSTALLATION DECKS OUTSIDE 

External lights to be installed on all external decks, including cargo rail. An average light intensity of minimum
110 lux to be measured 0,85m above deck level. All lights to be waterproof and made of stainless material. 
Deck lighling to be arranged in front on superstruclure on each side, on forecastle deck, on aft side of the
superstructure and in cargo rail aft both sides. Brass lighting fixtures (with 2x7W compact fluorescent lamp) to
be mounted in front of superstructure. In sides and aft of superstructure and in cargo rail fluorescent lighting
fixtures to be mounted. 



• • ··········· ····· ······· • • • • • • • • •  

10 off high pre�s�r�\$Sdiu"rrl light�})f make Phillips, Aqua or similar to be installed. 
3 off remote contr9ll�tj searchlights, 2000 W (Halogen), make Norselight, Seematz or similar, to be installed 
on top of wheelhouse,·olifi11@nt and one aft on each bridge wing. 1 off searchlight lo be installed lo fore 
position below helidecl{; Tbe ijijijfGh light shall have a minimum light power of 1 lux at a distance of 2300 m. 
According to IES. JHe:���r¢tiHghts�hall be operated with joystick from inside the wheelhouse. 
Searchlights shall:be op�r�tEiq Jtorii lloth forward and aft centre bridge console. Two of the searchlights shall 
also be operatedfronfthe pri�gi:i'yjihgs and forward console. Port searchlight from port wing /forward console 
and starboard fr9tifstar�ot:lrdW,Ji'jg/J9:rward console. Forward searchlight also to be operated from aft centre 
console. . • .. •. :.· .. • .  •·•: . .  • • ... ·.:.· .. '. • ... • • . .  
All searchlig�1�i�?:��v�f�·motijJ96t1�ico11trol on main panel. 

. . . . ·
·
···· ·  .... =·

·
·.
·
.
·
·.- ,· . ·· .-··.···=·. : ·

.
·· .· ·· · 

Switche�J9[;�9htr9lling �ff ciijt�l�if@@nation shall be located in wheelhouse. Grouping of lights according to 
cloS�f:-:.�9tMmerit with. ·��p�rj-�fL • • •••••••• • 

·:23ov\eceptacles to b�-�rrktig�d:'.t�tdeck outside to be arranged, but receptacles shall be located inside
technical rooms. • •• • •• • •• • •• • • •• •• • • • • •• • •• • • • 

. . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . . . 

POWER SUPPLY�6�b1V,t�i��ITCHBOARD 
A main 440 v{aOAi rlial�. dive switchboard is to be arranged for dive equipment, and to be supplied from 
ships main. �v.,\ti::h�<>�rcLThe switchboard to be delivered by dive supplier . 

. . . . pOWER SUPPLY ON CARGO DECK 
1 O off Power supply in cargo rail on main deck for containers to be mounted in two stainless steel cabinets, 
the cabinets to be placed on deck in accordance with Owners recommendations. 



:. '· .:··,=·:-·,.,,-,::-:: ·· 

MAIN GROUP 9 btVE &WROV SYSTEMS 
·::: -: .:· .:_· _:_ · __ , ·.:_ ·_· :·,·.·.::·: · ·  

90 GENERA2>••·••·••<
< 

.:_. _. .... '.,'._:·::-:<::"·_: : _· :.-:.: .. =::·.- :;.-:.-::-;--·::·-··-: ··_"_"_'. 

The dive system js anint��r�I part of the shlp. The dive system shall be supplied under a nominated
• subcontract. The Nominated Subcontractor shall be the Owner or Owner's nominee or subcontractor. The

Nominated Subcbntra,ctor ih�lt take technical responsibility for the specification, supply, installation,
commissioning c1ncLperf6rinanc�J:ifthe dive system .

....... ,, ""'-•• .. , .. . ,. 

The dive syste� 111 �: �P?iintd. .bJiit and installed in accordance with the information provided by the
Nominated §uqcgiitractor ahtj c:1pplicable DNV GL, SOLAS, IMO and IMCA rules, regulations and guidelines.

:.::i:::(:·/·>···· ·. : _:::_:-.--. ·: :·::--< ;"_:(.:-::::· ·.-:\//.::---
The §hip BUIider shall, Und�r th� supervision of the Nominated subcontractor, receive, appropriately store and
install all items of dive eqOipment into the ship.

::·-: ·.-·-::·:·,· : .:::._: _: :,::· :::._: :'.,._':: ... : . .  :_ -,.·-::.:·,.:·:-.·: 

The Nominated Subcontratiqr Will provide all the engineering information required by the Ship Builder to
specify, design, supply anditjs:ti311 the ship/dive equipment interfaces .

. .  , . .  _ _  , . . .. . . . .  , ..... , .. , ,  .. ,. 

The Ship Buildef .st1c1li deii��. supply and install suitable foundations and personnel access for the dive
system on thebasisofdimension and weight information provided by the Nominated Subcontractor.

• ••••· · · ·· · ·· ·  . , . .. 

The.Ship Builder shall prepare the areas of the ship to be fitted with dive equipment with ship services as
required by the Nominated Subcontractor and DNV Gl Class rules, including ventilation (in/out), power (440V-
230V-24V), fresh and sea water, effluent system, drains, vents, fresh air supply for the compressors,
firefighting systems and the fire alarm loop.

The Ship Builder shall supply and install all cabling, piping, outlets, breakers, valves, etc. to connect the dive
equipment to the ship supplied services and interconnect between the items of dive equipment in accordance
with the requirements specified by the Nominated Subcontractor and DNV Gl. Routings shall be agreed with
the Nominated Subcontractor and the quantities of materials determined by the Ship Builder to comply with
the specifications defined by the Nominated Subcontractor.

Basically the boundary limi� is the connection point on each item of dive equipment defined by the Nominated
Subcontractor.

The Ship Builder shall install, hook up and undertake tests to verify the workmanship of the work associated
with the dive system with the cooperation and supervision of the Nominated Subcontractor. The dive
equipment will be formally handed over from the Ship Builder to the Nominated Subcontractor to enable the
Nominated Subcontractor to undertake the commissioning and system testing with assistance from the Ship
Builder to achieve DNV GL DSV-SAT and SURFACE class notation. It shall be the Nominated
Subcontractor's responsibility to secure DNV Gl OSV-SAT and SURFACE class notation with assistance from
the Ship Builder to be confirmed and formally recorded within an Interface Schedule to be agreed at the outset
of the project.



. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 

The dive system is;ij)i!@J� �l\tihg bell, 18 man system capable of diving to 300msw. It Is Installed on multiple
decks throughout thf�hip a�(ifJul,ly integrated with the ship's systems. The diving bell is deployed through 
the moon pool. •• 

:··, ·:· ·;·· : ·:;·,-;:.···:.:·.-::.··::·:·:·· · · · : ::·· -·:··:··:.:··:·.··:·:·:··::·:·:·:: 

Two hyperbaric u;�po�t·s:�rf�nge'4Bnport and starboard side. 
,···:··:·:·

.
-· ··:.:·.-. ·.:·:·::.·:::·:.:·. ··::·:·.:·.� ·.:·:.:·················· ···········-······· 

The Ship Buildefis: to �rr�
l

lge e:6wel'sµpply from main vessel switchboard to dive hangar with two 
switchboards fc.if�)otal n

i

�_xpe>v,i�f p(ajiprox. 700kW for the diving system, plus Emergency of approx. 300 
kVA.{Max P9W¢(t9:be ¢9rjij�rn.��•PY�µpplier) 
Switchbpa,i��!(�\tlri�) _\��l:•·Pr�yitJ�: �y •• }he Owner . 

. . .. . . . , 
.
. .  '.'"

:
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:
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:
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·.:.·::.:":·. ·. :":.:·i
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This section gives a}ip'�tilo�ofJhe:foaterials and services to be provided by the Ship Builder with respect to
the dive system in$t�llii!tioh;:trhe'exact interfaces are to be agreed and defined in an Interface Schedule
produced by thE:l :$bip/Bµilder and the Nominated Subcontractor. It should be read in conjunction with
Equipment Technical .. St.atieUcs/lnterfaces provided by the Nominated Subcontractor which provides data on
the size, weighfahij $�!Vice requirements for all equipment and the Dive System drawings. Unless otherwise
noted aII,.�T�/E�f1;1nd materials described below are to be supplied by the Ship Builder. 

Th_E3 Ncfo,fri�tt3d Subcontractor shall supervise the installation and hook up and undertake the commissioning 
' iri order to achieve DSV SAT and SURFACE notation. Hands-on labour is to be provided by the Ship Builder

in support of the Nominated Subcontractor engineers and technicians. The Nominated Subcontractor will take 
responsibility for the Ship Builder supplied services system once accepted however normal warranty and

will apply. Regarding scope, details and interface to be discussed and agreed
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SECTION SUB-CONTENTS 

Dynamic Analysis 

Storage, Lifting Onboard and Fixing Down of Equipment 

Construction of Foundations 

Dive Chamber Alignment 

Construction of Cursor and Gantry Rails 

Thermal and Sound Insulation 

Ventilation, Air Conditioning and Heating 

General Lighting and Electrical Power Points 

General LP. Air Supply System 

Moon pool Design 

Water Supplies and Drains 

Gas Exhaust pipes 
Electrical Power Supplies and Cabling 

Divers Intercom Communications 

Dive System Hook-Up Cabling and Transits 

Dive System Hook-Up Pipe Work Transits 

fi, I  

I� <J· 

J N x--�� 

Saturation Diving System



•

• 

ii?••··· /i\•.······•\·•·/··•··\\\\\ ).
Through Deckahcl 13ull<head T�;hkits 

. _ ,_,_·: · .::-:_:-·.:· ·>:· __ -:-,-·":::·:.·: . . . 
, .... 

Lifting Equipment andLQa# test Points 
. . :·: ·-· :·: ·.·: ::.·'.:··. -.-

-:· :·-.-:·-::· ,:·,:-,:"··: ·,:· ·-:-· -:· :· .,:·:
_
:'..'. 

A60 Areas within th�D]VE3 Sysi�fo?

Fire Fighting 
... :::::-: --- . . .. · : .. _.,_:_:_.:_·.-:,._: .. _.,.,_:_._: 

. .-:-:-.: -. 

Ship Builder sumijied itemsl11 �Opp9rtof Dive System 

Drip Trays and Buhgs •• 
· - - . .:::--·.··.·,·=:·:·:: .. ="· ·:··· 

Local oxygepmqnltors

CC1V .... .. , .. , .. ,. .. . ' ' '  , , ,
' , . . . .... ...... . , ,  ... . 

Su ppCJrtf(); testing and 66rnmissldriln� 
... . :,. : -: · ___ · __ _ ·_::; :· . .  

FMEA for Diving system t(}be,pro.yided by Owner. 

DYNAMIC ANALYSES 

The Ship Builder is fo provide with the accelerations imposed upon the dive system at specific locations
du�ng: • • ·-

(�f'sllrvival / Cl:ssiflcation Society design case". 
•• (b) "operating limit/ Classification Society design case"

These will be used in the design of the chamber complex and support equipment and the design of the SOC
Launch and Recovery System. 

The predicted water motion within the moon pool is also to be modeled during launching and recovery of the
diving bell/cursor arrangement in order to define the accelerations imposed upon the SOC LARS. 

STORAGE, LIFTING ONBOARD AND FIXING DOWN OF EQUIPMENT

The Ship Builder is to receive and store all items of diving equipment after delivery in an appropriate
environment until it is ta be lifted onboard the ship for installation. The Ship Builder must assume 
responsibtlity for the safe keeping of the equipment after delivery by Nominated Subcontractor to the Ship .
Builder. Equipment will be supplied protected and preserved to an appropriate standard. Handling instructions 
will be provided by the Nominated Subcontractor. Particular attention is to be given to avoid frost and 
condensation damage. A plan shall be developed for lifting all items of diving equipment onto the ship,
positioning it correctly on foundations and fixing down. The Ship Builder will move all equipment onto the ship,
locate and fix according to the agreed location plan. All fixing and mountings shall be supplied by the Ship
Builder. The Ship Builder supply shall include all bulkheads, decks, floors, platforms, stairs, handrails, ladders,
runways and cursor guide rails required on the vessel. Where equipment passes through bulkheads and
decks adequate means of sealing the penetration are to be devised and installed by the Ship Builder.

CONSTRUCTION OF FOUNDATIONS

The Nominated Subcontractor will issue plans to the Ship Builder (to a schedule to be agreed) showing the
seating details and imposed loads for the diving equipment. The Ship Builder is to make working drawings,
manufacture and correctly locate these foundations in the ship and supply suitable hold down nuts, bolts and
washers (Grade 8.8 minimum). If anti-vibration or noise mountings are deemed necessary these shall be
defined and supplied by the Ship Builder. The Ship Builder is also to provide the runway beams and racks
necessary to support the diving bell gantries. 

NOTE: 
1. Particular note should be made of the structural rigidity required between the runway beams supporting the 
SOC Trolley and the deck supports of the TUP Chamber. In order for the SOC to repeatedly mate to the TUP 



Chamber the )�1JtiJ¢ iridv�rnJg(�nder operational sea states must be minimized in order to limit the loads 
induced into the pfij��yf�qhi;irn�ers when mated. 

·+):\:·./\f\;.}-:;-/)it:::t·:t-->: ...
2. The chamber cofoplexfoustt)eJounded upon a very rigid substructure. This should be integrated into the
deck structure. Therefor�:·part.ipi,1_l�(c:1ttention must be placed upon the chamber foundation/deck structure to
mlnimize movem�nftjncf$i'::Qpl!if!iit!C1rjal sea states in order to limit the loads induced Into the pressure 
chambers when mated.\ ,:,,.. ' --- -- -

.::· ::·:::::·.:::: ·::·: :·:::·:.::::·: · · :::· .=:··.: : :·::.··::·::·:· ·=--·=·.·· :::··: ·:·:·;.:-.:· : .:::.

3. It should be .notep th�(th� �b�m�effand other pressure chambers require periodic hydraulic testing which
significantly i119r����s th¢ 9�c:1r:r)b�r_sW'3ights. This additional weight must be taken into account.

.. Jh�Jollciw1hg gives gui��rjc:(:1·96:toe;f�lative deflections that can be tolerated by the chamber system.
····HLB to Chamber 

• • -- • -- -- --- • • -- 'i 

The HLB's will be shppph�dJrOmthe local deck which must be of sufficient rigidity to limit the maximum 
deflection to 3mm\Utidei:/��rvival condltions between the support saddles. The deck must also be 
strengthened to. �¢<::�pf tt¥ davit loads In accordance with SOLAS which will also provide the lateral and 
longitudinal cotl.ijtrainfAIHateral loads under survival conditions are to be constrained at top of the HLB mate 
trunk. The N<>rilinatedSubcontractor will provide the conceptual design of the lateral constraint system which 
is to b�j�@;1rat_ed f

r

ito the ships structure. This constraint will have freedom in the vertical direction. 

CHAMBER FOUNDATIONS 

One saddle of the TUP will be rigidly bolted to the deck. The other TUP saddle and all other chamber saddles 
will be guided only. Some rotational slippage will be allowed at each bolted flange joint to take account of 
some deck racking. The deck structure beneath the chambers should however be designed to limit the 
maximum vertical relative deflection to 3mm between the outer diagonal points within the area bounded by 
outer shell of the ship and between the frames forward most and after most of the chamber foundations. Local 
deflections between any two points within this area are assumed to reduce by the pro rata reduction in 
distance between the points. The relevant dynamic factors will have to be applied. 

NOTE: 
1. Under static condition the Ship Builder needs to consider the hydro test condition - this may be a worst case
for the deck deflections.

DIVE CHAMBER ALIGNMENT 

The Nominated Subcontractor will supervise the alignment and connection of the chambers with support from 
the Ship Builder. Final alignment will be achieved by The Nominated Subcontractor taking accurate 
measurements between each flange connection. Drilled spacer rings will be machined by the Ship Builder in 
316L stainless steel to make up the gap. The rings will typically be 30 mm thick with an ID of 800mm and an 
OD of 900mm. The spacer rings will be sealed by O rings machined into both faces. The spacer rings will be 
supplied and fitted by the Ship Builder who will also complete the bolting/clamp assembly under The 
Nominated Subcontractor supervision. Bolts will be specified by The Nominated Subcontractor. It should be 
assumed that 7 spacer rings will be required. 

CONSTRUCTION OF CURSOR AND TROLLEY RAILS 

The Nominated Subcontractor will issue a detailed general arrangement to the Ship Builder showing the SOC 
Trolley support rails and moon pool cursor guide rails to be designed by The Nominated Subcontractor. The 
construction to be carried out by the Ship Builder in close supervision by The Nominated Subcontractor. 

The SOC (submersible diving chamber) Trolley rails will be allowed to deflect by up to +/-1.5mm both laterally 
and vertically relatlve to the TUP chamber foundations under the most severe sea states for which the SOC is 
to be mated. Ship Builder will have to identify the relevant accelerations under the worst case. The SDC + 



.,.,., .. ,,, '•• ... , .. , .. , . .  

... :.:.::::· . .  =.·.:··: . . ... . 
. . , .  

Cursor + st!
r
i,f bJ{WeighLstatic weight can be assumed to be approx. 24 Tonnes. There will be no

longitudinal constr�iht.JheJroll�y rails are formed from deep beams integrated into the ships structure topped 
with high strength stE!$lW�ar �ri� guide surfaces. 

THERMAL AND SOUNDJNSULATION 

Thermal and souhd insul�ft$11 ofanagreed type and quality is to be installed on bulkheads and decks shown 
on the arrangenieht drav,1ir1gs. ltshould be particularly noted that this vessel is to meet challenging noise
requirements whiCtfliniiti)the noise within the chambers to 60dB(A). This requires a specific design activity to
ensure this fE!H�ir�rne�p� inet. 

VENTILATION, AiR CQNOITIONINGAND HEATING 

AU diving eq�ipment c6;paftrner1ts are to be adequately ventilated and heated in accordance with all relevant
··regulations by the Ship Builder. Tbechamber deck spaces, winch drive rooms and all control rooms are to be

air conditioned. The ¢ompressors are to have an independent air supply fed to their inlet manifolds from a
clean upper deck space. P�rlic.ular attention is drawn to the ventilation of the space surrounding the bell
launch and recoverywincM�and power supplies. 

,:,· : ·,;··- -- :-_-_·_,;·;;,·.·.:· .· 

NOTE: .... ••· {[ - iF>•
·.·.
· . 

1. Due to the qua6tity of gas held in !he HP gas storage cylinders at the tween deck, the Chamber Deck(main
deck) and the dive control room, consideration must be given to pressure relief or automatic closure to protect
the HVAC ducting joining to other spaces in the event of catastrophic failure. Emergency relief to atmosphere
is required in each of these compartments. 

2. The use of electrical drive systems for the SDC LARS requires the dissipation of braking energy within the
winch compartment. Particular attention is required in lhe ventllation of this area. 2 x 35kW braking resistors
will be provided. 

3. It should be noted that the actlon of the water surging within moon pool can create large volume changes
within the compartment. This must be suitably equalized to atmosphere. 

4. The HP Air Compressors are to have an independent air supply fed directly to the inlet manifolds from a
clean upper deck space sited to minimize the likelihood of ingesting ships engine exhaust. A suitable inlet
particle filter shall be provided. 

GENERAL LIGHTING AND ELECTRICAL POWER POINTS 

All diving equipment compartments are to be fitted with good general lighting. Lighting near the chamber and 
bell control panels is to be selected by the Ship Builder so as to give minimum electrical interference to
sensitive communications equipment. Lighting within the all diving control rooms is to be dimmable. lighting in
areas where water deluge is applied shall be suitable for the location but shall at least meet IP54. The Ship
Builder is to supply an emergency operated lighting system for diving equipment spaces. 

General 220/11 OV power outlets are to be provided in all locations. The quantity and rating of the lights is to
be agreed. 

GENERAL L.P. AIR SUPPLY SYSTEM 

The Ship Builder is to provide suitable working air supply for general services in the saturation, bell handling 
and dive machinery spaces. High volume air will also be supplied for moon pool aeration. For estimating 
purposes this can be taken as a flow of compressor capacity 2x1800 Nm3/hr at a supply pressure of 1 Obar.
This high demand is intermittent and of short duration being on!y required during launch and recovery of the
bell through moon pool. An air receiver of 2000Itr is to be fitted. The minimum air quality is as follows:

Supply pressure range" 6.5 to 10 bar{g} 
Particle size • 15 micron or less 

• Water pressure Dew point - 940ppm @ 6.9bar(g) or !ess



·.:--'.<�'.i:!i::\i
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MOONPOOL DESIGN(::; 
The Ship Builder. i�.)�\ij$Jigrj!�h�::construct the diving moon pool in close liaison with The Nominated 
Subcontractor Ltdi l(j�:tqJn�of pq.r�t� vertical guides for the soc and cursor rails and an aeration system. 
The moon pool s@H �¢.:ftttf;l�\&ithJJ$:tjwn aeration system. The aeration system is to consist of approximately 
20 nozzles proje�,ihg !ht§ tM:fuppffppc:i_l near the bottom of the moon pool. The air supply pipe shall have an 
adjustable flow'¢9ntr6FVij,ve Whi¢h bijri: be pre-set and a ball valve which can be operated remotely by an
electrical sigri�l,Jh� rtjc,9ij.p6<iif�

f

ucit�control actuator shall be located in the Dive Control Room. See above
for air supply r�q(iir�m�nt�/\;' ; {/ •••••••••••••• 

A convei)tl�ri�t'ci��p'w�'i�h{i�iJ��;towed within the moon pool. Four pad eyes each rated to 5Te are to 
JiE;!'provided close to theMoon·pool.coaming for the attachment of support chains to secure the Clump Weight• ··•······for sea fastenlng. }/ '':: ::: :::::::;: i; 

- ·· · ·· · · · · · · · · ········-···········-····· · · · ·· · · · -··· · · · · ·-········· 

The moon pool is to 6� �}6Jici��:Wiih expansion tanks to reduce surge. The volume of the expansion shall be 
at least 50% of the·vol�mij'.ofthe moon pool. Baffles and rubbing strakes shall be fitted within the moon pool 
to reduce water �l�p �@fend the clump weight during launch and recovery. No inaccesslble spaces shall be 
left within the.1:t1pprj p<;)gl.that may impede maintenance and inspection. 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · ·-· · ·  

The Mqi:,rj!p�9(HJrigar area is particularly prone to weathering due to salt spray from the open moon pool. A
hl�m�(grade paint specification is to be used in this area. 

WATER SUPPLIES AND DRAINS 

All shlp provided services are to be engineered by the Ship Builder and materials supplied by the Ship Builder
with appropriate certification meeting the requirements for the vessel classification. These services are 
considered part of the ship and come under the vessel survey requirements. The required materials are to be
supplied by the Ship Builders and installed and connected directly to the required equipment at an interface to
be agreed. Local isolation and drain valves are to be provided. Adequate scuppers are to be situated
throughout the diving compartment spaces for local oily drains from compressors and other equipment when
draining down. Several Effluent Interlock Holding Tanks intercept all the waste from the dive system. These
are vented tanks and can be safely discharged into the ship's vacuum black water system. Grey water
discharges wlll be piped directly overboard. The Ship Builder is responsible for connecting to the 50mm
discharge connections at the Effluent Tanks and the 100mm vents. 

FRESHWATER COOLING REQUIREMENT 

Two independent fresh water cooling supplies shall be provided by the Ship Builder. The maximum supply
temperature shall be less than 37°C. Cooling water will be circulated around the various air compressors, gas
compressors, hydraulic systems, braking resistors and HCU Chiller Units. The maximum supply pressure shall
be 2.8bar. At least one of the independent fresh water supplies shall be maintained in the event of the ship
being supplied from the Emergency Generator. The Nominated Subcontractor supplied HCU chillers shall be
supplied by different systems to prevent a single point failure. 

Where required, (The Nominated Subcontractor will specify the consumptions and locations), the Ship Builder
are to design, supply, install, flush and test all fresh water supply requirements interface with the dive system. 

FRESHWATER REQUIREMENT 

Disinfected (chlorinated, de-chlorinated and UV-radiated) cold fresh water for washing, showering, etc. will be 
supplied from the ships potable water system to each Domestic Water Unit. Although safe to drink ordinarily
bottled drlnking water will be supplied to the divers. 
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It is recommendedJhat the Ship Bullder provide a 5001tr Hydrophore unit is provided and located adjacent to 
the Domestic Watl:lr lJnits to ineef the peak in demand coming from the high flow showers and water pressure
assisted toilet system) 

•• 
:·:,:."-:--: . -:::".-·';_"'-:--_'.;::::: ::-.. =·::· ::·: ··.·"·· ··.· .--, 

Where required, ('fh� NC>ini,;:�te<:t §ubcontractor will specify th� consumptions and locations), the Ship Builder 
are to design, supply, install,Jlosh and test all fresh water supply requirements interface wilh the dive system. 

,::::(·{\. :�:_: ,-._ :: ·:_:.:_::::.::i)i::'.::i].·i.\"::::::_::::-:·::\_·i·;.
SEAWATER REQUIREMENT. 

__ - ___ ' ::.··,·, · ··: . .. .... ,._ ,. 

Two independJhtfnterecf�nd bv radiated sea water supplies shall be provided to the dive system. The
maximum supplyJ:itessure sh�II b!;l 2.8bar. At least one of the independent supplies shall be maintained in the 
event oftheijhipheing s.uppliedJromthe Emergency Generator. The Nominated Subcontractor supplied HCU 
chillers shall be suppliectby(:liffer�ntsystems to prevent a single point failure. 

Theiilt�r:� seawater�Aojldbe �ipo�:d to UV-radiation. It should be possible to supply this system from an 
alternative source such as ge,rieral service pumps or the fire main should a fire or flood in the engine room 
cause both seawaterpumpfl() fail. This back up supply shall be regulated to 2.8bar before the inlet to the
Diver Heating Units. • • ••• • •• •• 

, ... :.:_. ,-,-. .- . .. · . :.::-:·-:· -,:_·.:--,::·· 

Where required,(The Nominated Subcontractor will specify the consumptions and locations), the Ship Builder 
are to design, supply, install, flush and test all seawater supply requirements interface with the dive system . 

. GAS EXHAUST PIPES 

Galvanized steel exhausts pipes of at least 150mm diameter are to be provided in each dive equipment 
compartment which are vented to atmosphere. These will be provided with numerous threaded outlets for 
connection to the following services as a minimum: 

Compressor auto dumps, vents and reliefs 
Effluent Tank vents 
Gas storage cylinder relief valves 
Gas Regulation Panel relief valves and vents 

Separate exhaust pipe shall be provided for the chambers BIBS dump (Minimum 50mm). 

ELECTRICAL POWER SUPPLIES AND CABLING 

All ship provided services are to be engineered by the Ship Builder and materials supplied by the Ship Builder 
with appropriate certification meeting the requirements for the vessel classification. The diving equipment 
requires electrical power from the ship's main electrical distribution boards and emergency switchboard. 
These are to be supplied and connected to the diving system main switchboards (also supplied by the Ship 
Builder}. The Ship Builder is also to deliver and install all interconnecting electrical equipment including 
cables, cable ties, cable ID's, transils for each item of equipment. 

440 V MAIN POWER SUPPLY 

The dive complex shall be supplied from two independent Electrical Distribution Boards via dedicated 
HV/440V transformers contained in separate A60 rooms. 
For example: Both Electrical Distribution Boards contain some essential services and these shall be supplied 
from a dedicated Emergency Diving Generator to recover the bell and sustain life support. 

EMERGENCY 440 V SUPPLY 

The emergency source of power for diving services shall be approximately 600kVA (to be confirmed after final 
load balance calculations) to start and connect automatically within 45 sec of failure of the electrical supply 
from the main source. 



230/115 ::�i!f Nfii;�!if ,:,
Distribution boar�f�::wlil j;�'jtj�tE}q ·�t dive and sat control levels for dive system 230/115V consumers. At these 
locations there shaUbeiJ)othJJPS"md normal switch boards . 

. ,._::;;·i;,::,: 

Chamber 24VDC:. sJp�ll¢$:i'fi�ii}$k produced locally and the power supplies will be provided by The 
Nominated SubcontractQ{ 

,:_::;_;;:;::i :\{if)\//\?\.;\\\>::\-;'/:):(·\
Consumers such'�s ddfo�di�it :ciijifo·9f equipment and PL C's that require an un-interruptible power source 
will be supplie{fr�Hn UJ=I§

'. 
:::rn�Jiyt@s>h 'of these power supplies shall be a minimum of 30 minutes . 

.... ... ,:··.·.:":',·:·
:·:.:·:. :::-:.\

::i:.:i.:::/'.:.\;"::::·
:
··:·· •• 

The fallur�t�@�t§9f@h§f9rffi�f�:C>f:Jower voltage distributions are to be no greater than the effects of failure 
of the m.?i!� !:?r��kei's s.�Pplyiijg t.�ijf p�ni;ll. 

... : :: :::DIVERS INTERCOM ;} T : 
'.
:' cc··-· 

The Ship Builder is i& ��gVid�\�ha';\'nstall discrete communication between Dive Control, Sat Control and all 
required areas ou_twi\h th1if?bijt».bers and SDC. Typically around 50 stations. 

These communl9�ti�ri�fo�y be integrated within the ships telephone/intercom system but the followlng 
channels my�t �fh�il ebie at all times ("hot lines"}: 

Oiv�<;:9plfol /Bridge 
<' Dive.· Control/Cranes 

•. - • -· • • i ' bive Control/Sat Control
• Bridge/Cranes 

DIVE SYSTEM HOOK-UP CABLING AND TRANSITS 
The Nominated Subcontractor will be responsible for defining and specifying all Interconnecting wiring and 
fiber optics between the dive equipment. The Nominated Subcontractor have to undertake conductor sizing to 
satisfy the Classification Society and once agreed routes shall not be changed without formal change 
agreement between the Ship Builder and The Nominated Subcontractor. The Ship Builder is to supply, Install 
and ensure the quality of workmanship of the cabling, wiring, fiber optics and support brackets. Ship Builder 
will connect all conductors directly into the Nominated Subcontractor supplied equipment and undertake all 
normal tests to verify the correctness and workmanship of the work in accordance with applicable rules. 

Following installation and checking by the Ship Builder The Nominated Subcontractor will undertake 
independent checks to satisfy itself that the Ship Builder installed systems comply with the design and 
operational requirements prior to commencing commissioning of the services. A Permit to Work system shall 
be agreed between the Ship Builder and The Nominated Subcontractor prior to any power being applied to 
any diving related services. 

It is desirable that all interconnect1ng services related to the dive equipment are segregated from ships 
services. Any wiring forming part of the safety critical monitoring and control system must be segregated and 
run on separate cable trays. 

The Ship Builder is to cut and reinforce, as necessary, holes for the transit of cables through decks, bulkheads 
and stiffeners/beams. MCT frames and blocks will be provided by the Ship Builder where required 

NOTE: 
It is The Nominated Subcontractor' responsibility to achieve Classification of the diving installation, however 
the Ship Builder remains responsible for supplying materials in accordance with the requirements defined by 
The Nominated Subcontractor and of installing these materials to appropriate standards of workmanship. If 
there is shown to be a shortfall in these service due to the Ship Builder then the Ship Builder shall promptly 
rectify such defects as time will be of the essence. 

1}\ /' //7 ,\\ 
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The Ship Builder a6d.ttie. Nominated Subcontractor are to agree the pipe routes. The Nominated 
Subcontractor have to i.l11tjertakeJine sizing to satisfy the Classification Society and once agreed routes shall 
not be changed without formal change agreement between the Ship Builder and The Nominated 
Subcontractor. Pipe Wori(Wjll l;ie n:fainly SS316L however Tungum brass pipe work will also be used. The 
highest pressure pipe work,..,.,m be 30Qbar . 

. ,· . . ·,· _- -_-_-_- . .. - - - -- .,._., .--_- .- . .-.-·:: _. 

As an Option inJhe aic()�panyfog 6ommercial Proposal, The Nominated Subcontractor can provide all the 
required stainless.steel MdTungum pipe work including the flared pipe fittings, flanges, O rings, flange bolts, 
pipe clamps a11g \!�Ives fofuse byJhe Ship Builder. Our quotation is based on the pipe schedule and ECS 
schematic attached atANNEXB+ DIVE EQUIPMENT INTERCONNECT PIPING MATERIALS. 

The ShipBdit�:r is to:ihttaltan�]nsure the quality of workmanship of the pipe work and support brackets. 
The Ship Builder will connectdiredly to the Nominated Subcontractor supplied equipment. Where valves are 
required to be fitted intoJhe line these will be supplied by The Nominated Subcontractor. 

NOTE: If the pipe rout�.i�•sign/rid!ntly different to that assumed for the pipe schedule or pipes are formed 
incorrectly which require the scrapping of pipe and fittings then this material is to be replaced by the Ship 
Builder at no coslto Th� Nominated Subcontractor. It must be noted that specific certification is required with 
these materials\yhic:h �xtends normal delivery. The Nominated Subcontractor cannot accept responsibility for 
delays dueJo thij\J/astage of piping materials. 

FoJI01,i1ingga� pipework installation, rnitial cleaning and pressure testing will be undertaken by the Ship Builder 
{pressure testing to be witnessed by The Nominated Subcontractor). The Nominated Subcontractor will then 
undertake final flushing, cleanliness certification, final pressure and leak testing and final re-connection to the 
dive equipment and will offer the piping services to the Classification Society for acceptance. A portable 
Flushing and Test Workshop will be provided by The Nominated Subcontractor for this purpose. This requires 
3 phase power and fresh water supplies and is to be located adjacent to the ship or preferably located on the 
Main Deck. 

All hydraulic, waste and water services pipework will be supplied, installed, inspected, flushed, pressure 
tested and certified clean solely by the Ship Builder to the same standard as similar systems in the vessel. 

It is desirable that all interconnecting services related to the dive equipment are segregated from ships 
services. 

For guidance the bulk of the large bore pipe installation will be of welded construction conforming to the 
following specifications: 

ANSI 816.9 or equivalent for reducers, tees, elbows, etc. 
ANSI 836.10/19 or equivalent for schedule pipe work. 
8S3799 or equivalent for threaded couplings, nipples, etc. 

Material spec for above per ASTM A182 Grade 316L stainless steel or equivalent. 

Small bore pipe work (25mm and less) will either be stainless steel or Tungum alpha brass tube using SS316L 
Parker Triple Lock 370 JIC flared fittings. 

Material specs for stainless steel will be: 

ASTM A276 / ASME SA479 or equivalent for bar stock adapters (straights) ASTM A182 / ASME SA182 or 
equivalent for forgings (elbows, tees, etc) for 316L grade stainless steel. 

The Ship Builder is to cut and reinforce, as necessary, holes for the transit of pipe work through decks, 
bulkheads and stiffeners/beams. Penetration plates will be provided by the Ship Builder where required. It 
should be noted that pipe penetrations must at least equal the duty of the pipe run passing through the transit. 
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Life Support pipe WPfkqf typ[pi;illy\80mm nominal bore runs between each chamber and the HCU-ER units. 
This large bore pipe Work is)'

l

r'(extension of the chamber pressure boundary. It is understood I hat the deck 
under the chambers\viltb��11AEiQ.boundary and particular attention is to be paid to the means of penetration 
through the deck. FlexltiU!ty:JhJh.e 8.0mm pipe work will be required tci prevent bending stresses building in this 
critical life support.pip�!wqr�;.'fl�.@�lshall be O ring sealed. The Life Support pipe work is to be thermally 
insulated along t�e entire lehgthfr.ofoJhe chamber hull stop valve to the isolation valves on the associated 
HCU-ER. 

. . ..................... . . ..... . ... .. .......... ... ...... ...... . 

NOTE: .::.:-::.: :::::·:;::;:· :-::-::·;
- :-::·--:·-:·::::;-;·:·:�;:/.;·ii_:-i-:.;:_: 

It is The NQmlij�tijci $ijb�ont(ac(q.f.r��ponsibility to achieve Classification of the diving installation however 
the Ship_�l'.ll!Q�fremaiij�feijpoflijlblffor supplying materials in accordance with the requirements defined by 
The,N.gtiJ!n:�ted Subc9p:tr�¢t9(�rji:i,Qf)nstalling these materials to appropriate standards of workmanship. If 

Jht3te,Js shown to be a shortfaUJn these service due to the Ship Builder then the Ship Builder shall promptly 
' • ·rectify such defects a�J,fu�WillJ,�;pUhe essence. 

CHAMBER THR01.101-1DecK'AND BULKHEAD TRANs1Ts 
It should be notE:la,m�Lth�'iriihking connecting the outboard chamber to the Hyperbaric Lifeboat and the TUP 
to the Bell will penetrate the deck. A flexible deck penetration is to be formed in the deck for maintaining 
watertight J.oi�grJjy/This • requires a coaming to be welded to the deck/bulkhead and a flexible gasket to be 
fitted t9:J9inJQJhe flange on the HLB trunking. 

u;�;�:
•
::�IPMENT AND LOAD TEST POINTS 

Suitable lift points and handling beams are required over certain items of equipment to assist in maintenance 
and operation. 

Suitable pad eyes or test beams are to be provided at moon pool to provide fixing points for undertaking load 
tests on the Bell LARS. The following test loads will be applied: 

soc Lift Winch 
Guide Wlre Winch 
Umbillcal Winch 

approx .. 28 Tonnes each 
approx .. 18 Tonnes each 
approx .. 6 Tonnes each 

AGO AREAS WITHIN THE DIVE SYSTEM 
The following are considered separate A60 areas as a minimum. This is subject to agreement with the 
Classification Society and in accordance with Class requirements: 

The Chamber Deck area including the Chamber Control Room 
Ancillary Machinery space immediately below the Chamber Deck 
Winch Drive Rooms 
All Dive Control Rooms 

FIRE FIGHTING 
The Ship Builder is to supply and Install fixed water sprinkler systems over all the dive equipment except 
control rooms which are to have suitable Fifi installation similar to other control rooms. FiFi facilities within the 
chamber complex will be the total responsibility of The Nominated Subcontractor. 

SHIP BUILDER SUPPLIED ITEMS IN SUPPORT OF DIVE SYSTEM 
As well as the items specified elsewhere in this document, the Ship Builder is to provide the following normal 
services at no charge: 

A location close to the ship for The Nominated Subcontractor site container/workshops. 

'1\\
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Electric�l�()Vlertoth��il:container/workshops and to hand tools onboard in the diving spaces. 
Air for handJools onl>pard1n the diving spaces. 
Daily cleaning seryiC¢Jn the diving spaces to carry away all waste/garbage. 
Site heating,\ieritilatioir�nd.lighting in the diving spaces. 
Availability f orJhe N.orninated Subcontractor personnel to work 7 days a week, 12 hour shifts if 
deemed necessarybyThe .Nominated Subcontractor. 
Provision<>f an offi9e,:�tthe Yard for The Nominated Subcontractor site supervisor with telephone, e 
mail and Jax facilities. 
Special provisiohfo(the prote.ction and covering against damage, dirt and dust of the diving system 
equipipe:irit during rec::eipt, st()r�ge, installation and construction of the ship. Any damage to dive 
equip,n€lrit due to $hip E3yUder personnel will be repaired or replace at cost to the Ship Builder. 

·.·,·. : :·.·,: .. .. : .. :.: ... · ,. . .. . . .. ... : ....... :.·::: ·:·.:· 

Generally thi g;�visi(ln fit¥&{ N9minated Subcontractor personnel to carry out their installation and
commissioning work in ficcordance-.vith a normal schedule (yet to be discussed}, with the full and friendly co
operation of the Ship B1.1llderand without any extra charges from the Ship Builder unless specifically agreed in 
writing. 

••• ••• • •••• 

NOTE: 
A normal installation �nd c0Fri111issioning schedule is usually detailed to comply with and compliment the build 
schedule of the Ship BUUder for the new build ship. The Nominated Subcontractor will discuss these details 
with the Ship Builder and also review the facilities at the Ship Builder and local accommodation etc., for the 
The Nomin�te<:l Subcontractor personnel. 

• DRIP TRAYS

The Ship Builder is to provide and install drip trays and scuppers for water from the bell lift wires and umbilical.

LOCAL OXYGEN MONITORS 

The Nominated Subcontractor will provide local 02 monitors and alarms for location in areas where the 
escape of low oxygen gas could present a hazard to life. The Nominated Subcontractor to supervise the Ship 
Builder to install oxygen monitors with local alarms and provide the required power supplies and cabling. The 
Local Oxygen Monitors form part of the vessel's systems and these are to be included in the vessel's systems 
and are not covered by the dive system classification. 

CCTV 

The Ship Builder is to provide and install various digital CCTV cameras around the dive system to provide 
visual information to the dive control rooms. The Nominated Subcontractor will supply the TV monitors 
integrated into the Chamber and Dive Control Consoles. Any additional monitors required by the Owner will be 
provided by the Ship Builder. 

SUPPORT OF TESTING AND COMMISSIONING 

In order to achieve Classification certain specialized tests are required following the installation of the dive 
system. These include: 

Nitrogen and Helium Pressure and leak testing 
Oxygen Cleaning and Verification 
Breathing machine tests for the various breathing systems including the diver gas reclaim system 
Modified Rhyme Test for all diver communications 
Calibration of the analysis systems 
Off gas testing within the chambers and breathing gas 
Testing of the Environmental Control System post installation 
Load testing of the SOC LARS 



· : :·-.:. : -: :/:.:.- ::_ ::::-._:_·.}.: :· ._':::'.,:·:.i:.\:·:_. :: ... : .. :.:·, ····:::·::::::::-:::::
The Nominated subdBntr�ctor wn[undertake to arrange for the above tests and where required specialist test 
contractors and tesfeqq/pment will be required. The Ship Builder is to allow access by the specialist 
contractors and provicleJpefspace and required services for the test gases and equipment. In the case of the 
load tests the Ship Builder are to provide the test weights and temporary rigging for the tests which will be 
conducted by The Nominated Subcontractor and witnessed by the Classification Society in liaison with The 
Nominated Subcontrac:for.•·•·•··

•
·•···.····· 

FMEA 
,···.-·:···:·",":··. ···,·: ·  .. ·,·,•·::. 

In order to acht�VJ Cla.�Jffication an FMEA for the vessel will be required. The Nominated Subcontractor to 
provide the b1vi Systeril FMEA, however the Ship Builder will be required to provide The Nominated 
SubcontractorWitb the $pecifications and engineering information related to any services provided by the ship
such as: · · · ··············· . .. · ..... ...... . 

::·;·: ·:. -: .. ,._.:_·,:._.:_. :.:-.--:.:. - :::-·- .. :-..:-.: ,:-::·: _--::. -.- ,·;.,:. : .: .... : .. ·:::.:.·.·.:, .:,:.,. ···•·······•· • ····· •·•.•···.
�o

rmal powe(supJly \.. ;•
•
• Emergency powel'supply 

Electrical instrumentation and alarms fitted to the vessel that affect the dive system 
Cooling water syste:01 •• 
Sea water§qpp_lysystem 
Portabl�Water�Upply systems 
Moon pool *eration system 
Blackand·grey water systems that affect the dive system
Vents and exhausts connected to the dive system 
Video surveillance systems that observe the dive system 
Ships communications that interface to the dive system 
Fire Detection and fighting systems around the diving equipment 
HVAC provisions around the diving system 
A60 bulkhead details around the diving systems 

92 AIR/MIXED-GAS DIVING SPREAD 

The Shipyard is to install the air dive faciHties including the dive basket LARS and tool LARS if applicable. 
Supervison and labour by Flash Tekk. 

93 WROV & OBS ROV SYSTEM 

One �1- of WROVs and its launching and recovery system (LARS) will be Owner supplied. 
The WROVs to be arranged in the ROV hangar, ref. GA-plan. 

One -1- of OBS ROV and its launching and recovery system (LARS) will be Owner supplied. 
The OBS ROV to be arranged on PS side Main deck, between frame 103 -112, ref. GA-plan. 

Builder shall undertake its installation and hook up with advice and assistance from supplier and Owner. 

Owner will supply builder with relative specification of services required. 
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MAKERS LIST'. 

·.·.:: .. :· ::·.":.::"·.:· .. ·.",",.,· .. ·. · . .. .  :· . .. : .. . . .. : .. 

Suppliers/makes nof'i;pl:ic\(ied if
f 

1his list should not be excluded if they are meeting requirements regarding 
quality, price, extenfofd�liverv:efo)Jhe yard has the right to select among makes mentioned in this list. Some 
of the items may not t,�(E3(�yttritJqr�h� project in question. 

SF! 

264 

271 Paint 
. . . . . . . . . . . .. . . . . . ... . . . 

278 Cc1t�Qd\f prdt�citiion
.... :f\hU i;:ounng 

306 Small hatches, manholes
etc. 

307 Side Ports 

331 

331 

Offshore Cranes 

Deck Cranes, type knuckle 
boom/foldable cranes 

332 Cargo Securing Winches 

351 Loading / discharge pumps 

381 Tank Sounding Sensor 

404 
Side Thrusters and Azimuth 
Thruster Fwd. 

405 Anti Heeling System 

408 DP-System 

408 Joystlck System 

411 Radar, VDR 

Rubber Design D Fender, Fentek, 
HHech Elomasters, Beite 

Jotun, International, Hempel, 

Dimo, Cathelco, Wllson Walton, 
MME Group bv, Sargam Metals, ETC 
UAE , Cathelco 

Nor-Pro AS, Mac Gregor Ltd, 
Shipyard CMHI standard, 

TTS, MacGregor, Kongsberg 
Evotech, Wuxi Dongzhou, 
Zhon uan China, 
National Oilwell, TTS, MacGregor, 
Huisman 

TTS ENERGY, Nat Oil, MacGregor, 
Palfinger, Acta, HS marine, Effer, 
Bergen Group Dreggen, M.E.P. 
Pelle rini 
Zicom, Plimsoll, NAT OIUHydralift, 
Hatlapa, 
Rolls Royce Rauma, Odim, TTS, 
In soland 
Ing. P. Gjerdrum, Allweiler, Desmi, 
ltur 

Mork, Autronica, Hoppe, Emerson, 

Rolls-Royce, Brunvoll, Schottel, 

Ing. P. Gjerdrum, Hoppe, 
Framo (Frank Mohn) 
Kongsberg Maritime, Rolls Royce 
Marine, Marine Technologies 

Kongsberg Maritime, Rolls Royce 
Marine, Marine Technologies 

Furuno, JRC, Kelvin Hughes, 

Remark 

Owner Supply 

Yard to propose alternative 
supplier if preferred (Owner to 

a rove 

Yard to propose alternative 
supplier if preferred (Owner to 

a rove 

Radar, nav, etc. should be a 
integrated system. 
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412 

412 GPS 

413 

413 

-: :·. ,'.::.:.'.: .. ·.:.'. 

414 Echosou
r

lder 

414 Doppler-

415 
Loading computerSW 
system 

417 

418 TV/AM/FM Antenna and 
Socket outlet 

421 Radio Station 

Furuno, Atlas, Tokimec, Sailor, JRC, 
Fugro SeaSTAR 

Furuno, Kongsberg SIMRAD, JRC, 
Fugro SeaST AR 

.. . Anschutz, Sperry, SG Brown, 
< Tokimec, Cassens & Plath 

Cassens & Plath, Anschutz, 
Tokimec, JRC 

Furuno, Atlas, Sailor, 
.$KIPPER{NOR), Kelvin Huges, JRC 

Furuno, Atlas, Anthea, Kelvin Huges, 
Simrad, JRC 

MT Shipload, Seatex, RR, 
Kongsberg 

JRC, Furuno, Kongsberg Simrad, 
Atlas, Kelvin Hughes 

Furuno, Kelvin Hughes, Atlas, JRC 

Ship Equip, TIS, Elcome Marine, 
Furuno, JRC, Phonetech 

Sailor, Furuno, JRC 

421 Sat Com. System, GMDSS, Sailor, Furuno, JRC Navtex Receiv, 

422 Life Boat Transm., free float Sailor, Furuno, Jotron, Mcmurdo, 
transm. (EPIRB) JRC 

424 VHF and UHF 

425 Tele phone/I nte ream/ 
CCTV 

427 Light and signal equipment 

431 Anchors with chain and
equipm. 

432 Windlass, mooring winches 

433 Capstans/Mooring winches 

Sailor, Furuno, Motorola, JRC 

Clearcom Alcatel IP, TOA Electronic, 
ZenitelNingtor, Phonetech, 
Amplidan, 
NVEC, Panasonic, Sony, Hernis, 
Nanton Harmor 
Tranberg, Norselight, Warom China, 
Haixing China 
Sotra Marine Produkter, HDCS, 
ASIAN STAR, Dea Han Anchor 
chanin, QINDAO Anchor, Young 
Yuan 
Rolls•Royce Marine, Macgregor -
Cargotec, Norwegian Deck 
Equipment, Plimsoll, Odim, Nat oil 
H dralift, Hatla a, TTS 
Rolls•Royce, Mac gregor - Cargotec, 
Norwegian Deck Equipment, 
Plimsoll, Odim, Nat oil Hydralift, 
Halla a, TIS 

Radar, nav, etc, should be a 
integrated system 

Furuno for the ordinary 
navigation GPS and Kongsberg 
for DP GPS reference s stem 

AIS, SSAS: Furuno, JRC, Sailor 

Yard to propose alternative 
supplier if prefered (Owner to 

approve) 
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435 Fixed moofi 

445 lnclneratdr C 

501 

502 
."' ',"'",', "'::··: , · ·  .. ····· . 

503 SurviV�I sUitS <··· 

505 

510 Wall and Ceiling
Accommodation System 

511 Bath room Units 

512 Interior doors 

513 A-60 and A-0 doors

513 Watertight sliding doors 

514 

515 

515 

541 

541 

External steel- and GRP 
doors 

Windows 

Window Wipers 

Sofas and chairs for crew 

Tables and other furniture 
for crew 

 

Zicom, Plimsoll, RRM/Odim, 
Hydralift, Ship's Equipment Center, 
Hatlapa, 
Rolls Ro ce Rauma, Odim, TTS 
Nor Pro, Young Nam{KOR}, Zhong 
Yuan China 

Jeamtec, Atlas, Detegasa, Kay 
Undegaard lnchinerators, 
Harding, Eide Marine, Norsafe, 
Nibote 

Maritime Partner.Harding, Mare 
Safety, Noreq, MSI, 
Normar, Waverider, Vanguard, 
Norsafe, Brude Safety, Nibote 

Viking, DSB, RFD, Norsafe, Brude 
Safety 
Helly Hansen, Viking, Sea Master, 
Stearns 
Draeger (Germany), Ocenco, 
Survitec 
Contech, Maritime Montering, Norac, 
BIP, STACO, !mac, NSS Japan, 
Promat, HBM 
Contech, BIP, STACO, Maritime 
Montering, Norac, Promat, Sejin, 
HBM 
Contech, COSMO, STACO, Maritime 
Montering, Norac. Alvedoor, Sejin, 
HBM 
Contech, COSMO, STACO, Sejin, 
Maritime Montering, Norac, Alvedoor, 
HBM 
IMS, Winel, Agua-Mar, Master 
Hydraulic, Tebul 
Libra, Winell, ES Tech Marine 
Company 
Marine Aluminium, Altro(Bohamet), 
Wigo Windows / H.K. van Wingerden 
& Zn. BV, Jun Gon , Dae K o, 

Wynn, Servi, Seematz, 

Maritime Montering, Maritime 
Msbler, STACO, VAD, VESTNES 
lnnredning, Ekornes Contract, Norac, 
El<ornes, Min Run China 
Vad, Maritime Montering, Maritime 
M0bler, ST ACO, VESTNES 
1nnredning, Ekornes Contract, Sejin 
Technical, Norac, Min Run China 

UDS 

Yard to propose alternative 
supplier rf preferred (Owner to 

a rove 

Solas approved davit type: 
NDM, Hydralift, TTS, Nanguard, 

Norsafe, Noreq, Maritime 
Partner, 

Mare Safet 

Yard to propose alternative 
supplier if preferred (Owner to 

a rove 
Yard to propose alternative 

supplier if preferred (Owner to 
a rove 

Yard to propose alternative 
supplier if preferred (Owner to 

a rove 
Yard to propose alternative 

supplier if preferred (Owner to 
a rove 

Yard to propose alternative 
supplier if preferred (Owner to 

approve) 

Yard to propose alternative 
supplier if preferred (Owner to 

approve) 
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CMHI TECHNICAL SPESIFICATION-MT6023 DSCV LIDS 

Nor-Sap, Maritime Montering, Yard to propose alternative 
542 Wheelhouse chairs, office Maritime M0bler, STACO, R-RM, supplier if preferred (Owner to 

furniture Kongsberg, Marine Technologies, 
approve) 

. Norac, Mina Run China 
Stjernemadrassen, Ekornes Yard to propose alternative 

543 Mattress 
Contract, Maritime Montering, 

supplier if preferred (Owner to 
... Maritime M0bler, VAD, VESTNES, approve) 

. . .. Seiin Technical, Min~ Run China 

. Yard to propose alternative 
546 Entertaining Equipment 

BAZEPORT, Panasonic, Sony, supplier if preferred (Owner to 
Samsung, LG, aoorove) 

... . . . Mare Safety, METOS, Stace, Yard to propose alternative 
551 Galley Machinery Maritime Montering, Arox, Beha supplier if preferred (Owner to 

Heda, Loipart annrove\ 
Mare Safety, METOS, Stace, Yard to propose alternative 

552 Galley Equipment Maritime Montering, Arox, Beha supplier if preferred (Owner to 
Heda, Loioart, Miele annrove\ 

Mare Safety, METOS, Maritime 
Yard to propose alternative 

553 Pantry Equipment supplier if preferred (Owner to 
Monte ring annrove\ . 

558 Laundry Equipment Edee, Miele, Electrolux 

Gurskoy Sveiseindustri, MME Yard to propose alternative 
564 Pilot Ladder - Gangways Group, Undertun, Jiang Yin China, supplier if preferred (Owner to 

Donatai Yuan Yana annrove\ 
Marine Aluminium, BAYARD Yard to propose alternative 

566 Helicopter Deck 
Aluminum, ASTECH Aluminum, supplier if preferred (Owner to 
HELEDEX, Offshore Marine, approve) 
Aluminium Offshore, Northsea China 

571 Ventilation system 
AERON, YORK Noveco, VIKING, Hi-
Air Korea 

581 Calorifier Thermax, Energy Pack, Sushma 

582 Vacuum toilet plant JETS, Hamworthy 

582 Sewage treatment plant JETS, Hamworthy 

625 Electric Propulsion 
Siemens, ABB, RR 

Equipment 

634 Propulsion - Propeller plant 
Rolls-Royce, Steerprop, Schottel, 
ABB, Brunvoll 

Automatic oil Fired Water 
Yard to propose alternative 

648 
Heater 

Pyro, Aalborg, Saacke, Greens supplier if preferred (Owner to 
annrove) 

MAK, Caterpillar, Wartsila, Rolls-
651 Main Generator Engine Royce Co. Bergen Diesel, 

MAN DIESEL {WEICHAI), 

651 Alternator of Main 
Siemens, ABB, Rolls-Royce 
Scandinavian Electric Systems, 

652 Emergency generator Dive 
Caterpillar, Volvo-Penta, Cummins, 
Yanmar 
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CMHI TECHNICAL SPESIFICATION-MT6023 DSCV UDS 

. . 

665 Ship Emergency generator/ Caterpillar, Volvo-Penta, Cummins, 
Harbour generator Yanmar 

. 

Alfa Laval, Westfalia Seperators, 702 FO Separators 
. . Sam Gong(KOR), 
·. . .. 

NRF, Weka Boxcoolers, Bloksma, 722 Fresh Water Cooling - Box 
Coolers .. . VOL Klima bv, 

Sperre, Tamrotor, Tanabe, 
731 Starting Air Compressors Hamworthy, J P saur & Sohn, Atlas, 

lnQsoland 
Atlas Copco, Sperre, Tamrotor, 

731 Working Air Compressors Sperre, Tanabe, Hamworthy, J P 
. . . .. saur & Sohn, lnQsoland 

. 

Instrument Air Dryer with 1 x Sperre, Tanabe, Hamworthy, J P 
60 ltr air buffer tank Saur & Sohn, Atlas, lngsoland 

Exhaust system for main 
Hug Engineering AG, Caterpillar, 744 engines - Purification 
Shinrox system - Option 
Alfa Laval, Enwa, Technicomar, 

761 Fresh Water maker Coffin World water systems, RWO, 
Rochem 

Siemens, ABB, Rolls- Royce Marine, 
Yard to propose alternative 

791 Bridge and ECR consoles supplier if preferred (Owner to 
Kongsberg Maritime, MT lie annrove) 

Alarm, monitoring and 
Kongsberg Simrad, Honey-well, 

792 Automation System, 
H0glund Automation, Siemens, 

Watch Keeping Receiver 
RRM, 
Furuno, Sailor, JRC 

800 Pumps 
Ing. Per Gjerdrum, Allweiler, 
Hamworthy, Garbarino, Desmi, ITUR 

801 Ballast water treatment Ing. Per Gjerdrum, Hyde Guardian, 
plant Optimarin, MMC, 

Westfalia Bilgemaster, Alfa taval, 
803 Bilge Water Separator RWO, DVZ, Hamworthy, Heli-Sep, 

DetaQasa, Taiko 
Autronica, Kongsberg, Uniter, Heien 

811 Fire alarm plant Larsen, Tetra Fire, Danfoss-Semco, 
Tyco, Conslium 

814 External Fire Fighting 
Jason Engineering AS, 

NA Fire Figthing Systems AS 

Marioff, Semco, Unitor, Heien 
817 Fire Fighting - Watermist Larssen, Tetra Fire, Danfoss-Semco, 

NK Limited, Jeitek, Novenco 

Xtronica. Autronica, RR, Kongsberg, 
Yard to propose alternative 

821 Tank Sounding System supplier if preferred (Owner to 
Siemens, ABB annrove\ 

88 Chargers - Rectifiers 
Eltek, Victron Energy, Anda Olsen\ 
Ruite China, 

88 Main and emergency Siemens, ABB, RR Marine, Hareid 
switchboard Group 

Hareid Group, ABB, Siemens, 
88 Secondary Switchboard Terasaki, Shivtech, Marine 

Electricals, RRM, Ruite China 
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. .. 

88 Starters ' 
Siemens, ABB, RRM, Hareid Group, 

. 
Daeyang Elec, Terasaki, Ruile China 

. 

Hareid Group, Terasaki, Shivtech, 
88 Shore connections Marine Electricals, ABB, Siemens, 

Ruite China 

Vessel Services 
Siemens, ABB, Terasaki, Marine 

88 
Transformers 

Electricals, Static Transformer, 
KonQsberQ 

88 Cable - Power and Nexans, Wilson Cables, Universal, 
communications . Radiant, Uni Flex, 

. 

88 Cable • Power . Nexans (only), LS Korea 
.. .. .. 

88 Searchlight Type joystick Wynn, Glamox, Norselight, Seematz, 
control Aqua Signal, Warom 

.. 

Glamox, Norselight, Aqua Signal, 88 Lightning Warom, 
Hareid Group, Terasaki, Shivtech, 

89 Consoles - Bridge & ECR Marine Electricals, ABB, Siemens, 
. Konasbero, RR 

91 Diving system equipment Flash Tekk 
Saturation and surface 

equipment - OFE 

92 Air Dive Spread Flash Tekk OFE 

93 WROV & OBS ROV Kongsberg Evotec, , Schilling 
ROV LARS manufacturers -

OFE 

95 Provision Lift Heisplan AS, Luts, Kone, An Hai 

96 Hydraulic hatches /Hangar TTS, MacGregor, Kongsberg Evotec, 
doors Wuxi Dongzhou China 

Remote control Valves, 
EL TORQUE, Keysung / ACE, Brey 

98 
Controls 

Korea valves, Electric Actuators with 
Can Do, Emmerson 

+eF~~e & f'eweF Binsfekl(USA), KengsbeFg, Siemens, w Meas~Fe111ent syste111 ABBeF si111ilaF 

101 FMEA- Ship (marin side) Sebastian, GL Noble Denton, CMAR 

101 FMEA-Diving OFE 

102 UPS International makers only 

103 Cable and Electric 
Roxtec, 

Penetrations - MCT 
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