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SECTION 1 - GENERAL

100. Intent & Definition
The vessel shall be designed and build as twin screw with controllable pitch propeller, two (2)
bow/ two (2) stern tunnel thrusters and two (2) station controls in wheelhouse.

As described in this Specification the vessel outfitted and equipped for offshore support, Fire
Fighting c/w Anti-pollution and other related duties in offshore operation condition. It will be
classed to DET NORSKE VERITAS (DNV) as an offshore support vessel for Unrestricted
Services and will comply with the regulations of both the Classification and Registration
Country Government.

Any item required by Classification Society and Regulation Bodies, currently in force or
resolutions passed at time of signing of contract coming into force before delivery of the
vessels, deemed necessary for first class and safe operation of the vessels, even if not
expressively called for in the Specification, shall be furnished by the Builder.

The vessel shall be built to first class standard, with first class materials and equipment, first
class workmanship, all defined as the best standard obtainable for offshore ships in the world
and as approved by Buyers.

Spare parts/special tools to be supplied according to the guidelines of Class (DNV) for

unrestricted service and per maker standard supply.

The Vessel is designed in such a way that the following roles can be obtained:

(a) Transport liquid cargo, bulk cement, liquid mud, stores, materials & equipment

(b) External fire fighting

() Move men and materials between platforms

(d) Operation to be 24 hours/day continuous operation, capable of remaining on station
for a minimum of 25 days.

(e) Towing & anchor handling duties

(f Dynamic positioning

101.  General Description
The vessel is to be all welded steel construction. The vessel's accommodation is to be
located in the upper/ lower, forecastle and fwd deck house. The main hull is to be divided by
nos. of transverse WT bulkheads into the following compartments:
1) Forepeak SWB/FW/DW tank and chain locker

2) Bow Thruster Compartment, double bottom sewage tank, FW double bottom tank and
P & S F.W. tank

WARTSILA SHIP DESIGN SINGAPO% %
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3) Cement Tank compartment, P & S Brine/ DW/ SWB tank (or Rig chain locker) and

F.O tank P & S wing & double bottom tank.

4) Engine room with double bottom FO, double bottom FW/SWB, double bottom dirty oll
tank, day tanks P&S, double bottom L.O. storage/ bilge holding tank, foam tank,
detergent tank, P & S Fuel oil tanks and P & S Hydraulic/ L. O storage Oil Tank etc.

5) P & S FW/ DW/ SWB Tank, Center liquid mud/ Brine/ DW tank, and double bottom

FW/ DW/ SWB tank.

6) Steering Gear/ stern thruster compartment and FW/ DW/SW ballast tanks P & S &

Center.

The tween deck compartment is to consist of:
1) Bow thruster compartment

2)  Engine room with engine control room

The main deck accommodation is to consist of:

1) One (1) 2-man sickbay c/w attached WC shower unit
2) One (1) changing room

3) One (1) Smoking room

4) One (1) Mess Room

5) One (1) Galley

6) One (1) Laundry

7) CO’? Room

8) Two (2) Deck/ Fwd Stores

9) One (1) Paint Store

10) One (1) Engine Room Store & Workshop
11) Provision Store/ Cold and Cool Room
12) One (1) AHU room

13) Emergency Gen set room

14) Machinery / Hydraulic pump room

15) A.H/ Towing winch compartment

The forecastle deck accommodation is to consist of:

1) Eight (8) 4-men cabins c/w attached WC shower unit (For special personnel)

2) One (1) Store
3) One (1) Office

The deckhouse deck accommodation is to consist of:
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1) One (1) 1-man cabin c/w attached WC shower unit
2) Five (5) 2-men cabin c/w attached WC shower unit
3) Three (3) 4-men cabins c/w attached WC shower unit (For special personnel)

The Captain’s deck accommodation is to consist of:

1) One (1) Captain cabin c/w attached WC shower unit
2) One (1) Chief Engineer cabin c/w attached WC shower unit
3) Three (3) 1-man cabins c/w attached WC shower unit

4) Two (2) ship office

Principal Particulars

Length overall . 67.20M

Length W.L. . 63.00M

Beam moulded : 16.00M

Depth moulded :  6.50M

Draft scantling 5.50M

Draft designed : 5.10M (to be confirmed)
Deck area © 435 M’ approx.

Deck Heights (Mean)

Raised Deck . 1.30M
Main Deck : 3.00M
Forecastle Deck : 2.80M
Deckhouse : 2.80M
Captain’s deck : 2.80M
Wheelhouse : 2.90M
Accommodation

6 x 1-berth cabins : 5men
5 x 2-berth cabins . 25 men
11 x 4-berth cabins © 24 men
Total . 54 men

Tankage — approx (100% full)

FW/ DW/ SWB tank . 762M® approx.
FW tank : 351.6M* approx.
F.O. tank : 368.7M* approx.
F.O. Overflow tank : 18M® approx.
Cement tank : 215M° .approx.

Liquid mud/ Brine/ DW tank :318.5 M?® approx.
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Brine/ DW/ SWB tank (or Rig chain : 150 M?approx.

Locker)

Lub oil N Vs approx.

Foam tank . 15 M approx.

Dispersant tank : 19.8M°approx.

Sewage Holding tank : 16 M’ approx.

Bilge Holding tank : 5.8M° approx.

Dirty Oil tank : 12.6M* approx.

Hydraulic Oil tank 7.2 M approx.

Engines . 2 X 2660kW c/w CPP reduction gear box,
Performance Speed : Minimum 13 knots at 100% MCR
Bollard pull : Min. 80t with main engine at 100% MCR
Endurance : Min. 25 days

ERN number : 99,99,96,96

Design Condition

The vessel plant, machinery and equipment components and related system shall be

designed for following condition.

Ambient air temperature : max. +45°C, min. -20°C
Sea water temperature : max. +32°C, min. 0 °C
Relative humidity : max. 90%

Wind speed : 35 knots

Current speed : 1.5 knots

Significant wave height :3.0m

Period :10s

[Note: The maximum sea conditions that the vessel is capable of operating shall be determined

by the DP plot generated by the DP system supplier.]

103. Classification

The vessel is to be constructed, machinery installed and equipment and spare gear provided
in accordance with the latest Rules for Building & Classing of Steel Vessel to DET NORSKE
VERITAS (DNV) (hereinafter referred to as classification) and to their special survey to hull
and machinery for class DNV, Maltese Cross + 1A1, Offshore Service Vessel, AHTS, SPS,
Clean, DYNPOS-AUTR, EO, Fire Fighter 2, COMF-V(rating 3),TMON, Recycable, BIS for

unrestricted service.

104. Registry
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The buyers are responsible for the registration of the vessel. The Port of Registry to be
Marshall Islands.

Regulations

The vessel is to comply with:

a International Loadline Convention 1966

O

)

) Radio Communication Regulation to Government regulations
) GMDSS regulations for Area A3
)
)

o O

IMO Intact and Damage stability SPS Code 2008.
Dynamic positioning systems (DYNPOS-AUTR)
f) International Convention of Prevention of Collisions at Sea 1972 including

D

Amendment of 1981 and latest Amendments

9) International Tonnage Admeasurement Convention 1969

h) Safety equipment to comply with Government Authority & SOLAS 1974 consolidated
Edition 1988, 1992, 2004 etc. and including latest Amendments for this type of

vessel. ;
i) Marpol 1973/ 78 including latest Amendments for Annex I, 11, IV, V & VI
)] Maritime Laws and Regulations of Marshall Islands port authorities.
k) Noise level Guideline as per IMO Resolution A. 468 (XII)
) Maritime Labour Convention 2006

m) Shipboard marine pollution emergency plan (SMPEP/SOPEP) — Buyer

n) Garbage disposal management plan - Buyer

0) Cargo securing manual - Buyer

p) Fire fighting class | operating manual — Buyer

q) International safety management manual (ISM) — Buyer

r SPS Code for special personnel not more than 60

s) Ship security alert system manual — Buyer

t) International Ballast Water Management convention, BWM

u) Performance Standards for Protective Coating (in Ballast tanks), PSPC

1)) P & A Manual — Buyer
X) DP Operation Manual - Buyer

These regulations shall be applied with all amendments in force or adopted by the relevant
bodies at the date of signing the shipbuilding contract.

Certificates

All necessary certificates, including classification reports shall be delivered with the Vessel,
without any remarks. Certificates shall be final or provisional according to standard from
issuer.

All certificates required shall be delivered, such as, but not limited to:
1) Builder's certificate
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Classification Certificate (Hull and Machinery)
Cargo Ship Safety Equipment Certificate
International Tonnage Certificate
International Loadline Certificate

Cargo Ship Safety Radio Certificate
Deratisation Certificate

)
)
)
)
)
)
8) Cargo Ship Safety Construction Certificate
) Marpol Certificate For Annex I, II, IV, V & VI
0 Fi-Fi one certificate (issued by Class)
1 Launching certificate (issued by Builder)
2 Asbestos-free and CFC-free certificate (issued by Builder)
3

International IOPP Certificate (Refer item 9 — Marpol Annex |)

)
)
)
)
14) Other certificate required by the classification and port authority.
) Davit and deck crane load test certificate (issued by Builder)
) Compass Adjustments (Deviation) Card
) Special Purpose Ship Safety Certificate
) Certificate of fitness to carry noxious liquid substances in limited quantity (NLS
Certificate)
) IAPP Certificate, Including EIAPP certificates for each and all engines
) ISPP Sewage Certificate
) Certificate of fitness to carry IMDG
) Cargo securing manual, -Buyer
23) IAFS Certificate
) BWM documentation/Certificate
) IGPP Certificate/Statement of Compliance
) Bollard Pull Certificate (issued by Class)
) Noise, Vibration and No Asbestos certificate issued by Class.

The cost of all fees and charges incurred for survey, classification, FMEA and issue of
certificates are to be borne by the Builders.

Materials & Workmanship

a) All material, machinery and equipment used in the construction of the Vessel are to
be new and unused, of the first class commercial shipbuilding quality, suitable for the
intended service, and approved by the Buyer and the Classification Society. All major
items of equipment and all items on the makers list, including items omitted from
plans or Specifications, but which nevertheless are necessary for efficient operation
of the Vessel in its proposed service, are to be from suppliers with world-wide service
network and acceptable to the Buyer.

Building procedure prepared by Builder is to be submitted to Buyer for approval. All
workmanship is to be of Japanese Industrial Standards or agreed equivalent, and is
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to be to the satisfaction of the Buyer. Welding to comply with AWS Standard. All
welders to be duly qualified by IACS classification society, and be able to present
proof of same upon request.

b) All woods used to be suitable for the intended purpose and of first class international
shipbuilding quality. All timber to be free from knots and well seasoned.

c) All smith work or fabricated fittings to be of neat design, strong, smooth & free from
defects.

d) All castings to be of the first class international shipbuilding quality, close grained and

complied with Classification related rules/standard and JIS..
Steel castings to be manufactured to classification requirements and approval where

required.
e) No asbestos to be used throughout the vessel
Welding

Vessel to be of all welded construction, in accordance with contract plans, specifications,
classification. Automatic welding to be used as far as possible.

Welding to be in accordance with classification requirements and the specified standard, all
WPS to be class approved. All steel used to be of the first class welding quality, free from
laminations or other harmful defects and be class approved. All structural welders to carry
id/proof of qualifications, to be presented upon request

Electrodes to be selected from classification approved lists. Welding schedules to meet
classification and AWS.. High standards of up-to-date welding practice and procedures are to
be applied, associated with accurate alignment, fairness, edge preparation and gap widths.

All structures to be pre-fabricated in assemblies and sub-assemblies, where all piping, cable
trays and any other fitting to be preinstalled except those between blocks and other which are
impractical to pre-install during block stage due to the design before the structures are
sandblasted to SA 2.5, primed and painted before the structures are assembled at the dock.
This in order to minimise any hand welding.

Tests

Prior to the delivery, the hull, all machinery, electrical, piping, all equipment installed,
machinery and deck fittings, domestic equipment, etc. are to be thoroughly tested in
accordance with the classification rules & regulations in the presence of the classification’s

attending surveyor, Buyer and/or their representative.
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Detailed Inspection and Test Plan (ITP) and Shipyard standard practise to be submitted to
Buyers representatives for approval in connection with drawing approval. All test results are to

be to the satisfaction of the Buyer.

Inclining Experiment

Lightship survey and/or inclining experiment if require by classification to ascertain the
lightship weight and the center of gravity at lightship condition is to be carried out by the
Builders with the presence of classification survey and Buyers and/or their representatives.
Basing on these results, a stability report is to be prepared by the consultants,  Ship
Design Singapore Pte Ltd. Booklet must be approved by Class.

Mooring Trials
Upon the completion of the vessel, the following trials are to be carried out:

1) All piping systems are to be fully tested, including the checking of valve name
plates

2) Bow & stern thrusters

3) External fire fighting pump with fire monitor

4) Electrical power plants together with all lights

5) Main engine with propulsion system

6) Auxiliary machinery

7) Heating, ventilation & air-conditioning and refrigeration machinery
8) All deck machinery

9) Airconditioning machinery

10) All pumps, filters etc

11) DPS2 System interface check and function & simulation testing

12) Automation test for unattended machinery spaces

The detailed items to be follow the Mooring Trial Scheme approved by Class Society and
Buyer.

Sea Trials

Sea trials is to be arranged and carried out in accordance with a program/ procedure
approved by the classification and the Buyer to be submitted minimum two months in
advance of commencement of trial. The Builder is to supply a master, crews and all victuals
and necessary equipment and arrange the catering. The compass is to be adjusted during
sea trial. Manoeuvring chart is to be provided.

The sea trial to include, but not be limited to:

a) Speed Trials
Speed trials shall be conducted over a recognized measured mile. Two (2) double

runs are to be made with engines running at maximum continuous revolutions 100%
MCR, 85% MCR, 75% MCR, 50% MCR. Records of main engine operating
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parameters like pressure, cooling water temperature, fuel consumption, engine
revolution etc. are to be taken.

Endurance Trials

Endurance trials of 4 hours with the engines developing 100% MCR output is to be
carried out in conjunction with speed trials.

Steering Trials
Steering trials are to be carried out with engines at 100% MCR. The diameter of the

turning circle and the time taken to complete a full circle are to be recorded. The
times taken to complete rudder movements from amidships to “hardover’ 35° Port
and from 35° port to ‘hardover’ 30° starboard are to be taken. A similar trial is to be
made by moving the rudder from amidships to ‘hardover’ starboard 35° to port 30°.

Manoeuvring trial are to be carried out as follows:

With the vessel proceeding at full power on a straight course, a rudder angle of 35°
port is to be applied and held until the vessel has turned 35° to port of the original
course. At this point the helm is to be immediately reversed and held at 35°
starboard rudder angle until the vessel has turned 35° to starboard of the original
course.

At this point the helm is again to be reversed and held at 35° port angle until the
ship’s head reaches the original straight course. A total time taken to complete the
manoeuvre: from straight course to 35 degrees port to 35 degrees starboard to
straight course, is to be recorded.

Stopping & Astern Trials
With the vessel proceeding ahead at full power the main engine controls are to be

moved from ‘full ahead’ to ‘full astern’ and the following records taken:

1) Time to move controls from ‘full ahead’ to ‘full astern

2) Time to bring the vessel to a stop

3) Estimate of distance run between initiation of order and stopping of vessel
4) Time to a steady astern condition

During the astern trial the vessel is to be inspected for occurrence of superstructure
and local vibration and the hazardous vibration with damages to the vessel's structure
or equipment which to be rectified to ensure safe and good working condition of the
vessel and approved by Class.

This testing is for first vessel only unless required by Classification.

Bollard Pull Trial
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Bollard pull test procedure to be followed DNV Class bollard pull test
procedure.(Refer to DNV rules, Part5, Chapter 7)

f) Dynamic Positioning System Trial (function & simulation)

DPS Trials are to be carried out with engine, c/w main propulsion, rudder, bow and
stern thruster units, etc. system, at 100% MCR condition and/or maker's
recommendation.  The failure mode & effects analysis (FMEA) shall be completed
and approved by Buyer.

g) Noise and Vibration Test
see 117.

Delivery

Delivery of the vessel is to be taken afloat adjacent to the builder's yard and all tanks,
compartments, bilge, accommodation, open space and other machinery space area etc. shall
be free from corrosion, painted/ cleaned, looking like a brand new ship and free of all debris,
corrosion and dirt and accepted by the Buyer. No paint to be applied on top of corroded steel.
If delivery of Vessel is effected more than four (4) months after launching, the vessel's
underwater parts and area to be inspected. If the bottom/under water area is not looking like a
new and clean ship as per Buyer's requirement, the vessel shall be dry-docked to facilitate
cleaning work and repainting. All cost for inspection and dry docking shall be borne by
shipyard

Drawings

On completion, soft copy in CD, four (4) sets of the following “as built" drawings in paper
prints and two (2) sets as approved or noted by the classification, are to be supplied. As fitted
drawing list to be prepared by yard and approved by Buyer. Following are for guidance only.:

—_

General Arrangement

)
2) Hydrostatic Curves
3) Cross Curves
4) Stability Report
5) Docking Plan
6) Tank Calibration/ capacity plan
7) Structural Profile & Deck
8) Engine Seating Detail
9) Forward Sections & Bulkheads
10) Aft Sections & Bulkheads
11) Shell Expansion
12) Superstructure Detail
13) Shafting Arrangement and Sterntube Detail
14) Engine Room Layout
15) Rudder Assembly and Detail
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16) Bilge, Ballast & Firemain System
17) Ship’s Fuel System

18) Engine Cooling System

19) Domestic FW & Sanitary System

20) Position of Tank Vent, Sounding & Filling Pipes
21) External Fire Fighting System
22) Schematic Wiring Diagram and Reference to Fittings
23) Main Switchboard Wiring & Short Circuit Calculations etc
24) 24V DC Radio Battery Charging Panel & 24V DC Switchboard
25) Ventilation Arrangement
26) LSA & F.F. A. Arrangement
27) Outfitting Detail
)

Other Construction / Engineering Drawing etc.
29) Any other reasonably required drawing

115. Manuals of Machinery & Equipment
Four (4) sets of manual of all machinery and equipment in the English language are to be
supplied by the Builders/ suppliers.

116. Change of Equipment/Material and Equal of Brand
a) Any mentioned of the brand on the equipment or materials in the Marker's List, the
Builder is required to follow strictly accordingly as per requirement. If for any reason the
Builder should want to change any maker or brand of equipment, components or
materials, any proposed change shall be presented to the Buyer for their written pre
approval prior to purchase. In such case, the proposed equipment or materials must
have an equal or better technical specification, quality and reliability as well as the
supplier of the equipment must have an equally good worldwide service network as the
existing supplier. Any price difference to be at actual documented cost and any

difference in prices are to be adjusted accordingly to the contract price.

117. Vibration and Noise

Special attention should be paid in the design and construction to limit the vibration and noise
levels within the ship to those generally accepted and which will not result in discomfort or
annoyance to the crew, will not cause damage to the main propulsion system or damage or
malfunction of other shipboard machinery and equipment.

Noise and vibration analysis shall be undertaken prior to vessel's construction.

This Vessel shall comply with the DNV Rules for Classification of Ships, giving the following
Class Notation: COMF-V (rating 3).

The noise and vibration criteria as specified in the COMF-V Class shall be met in the test
condition as per DNV rule.

The DNV COMF-V includes the recommendations and requirements as given in the ISO

Standard 6954: "Guideline for the overall evaluation of vibration in merchant ships", as well as
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the IMO Resolution A468 (XII): "Code on noise levels on board ships". This is to be measured
during the Vessel Trials.

The Builder to engage a noise and vibration consultant. The consultant shall be involved
during the design and construction phase.

The noise and vibration criteria as specified in the Class are to be met for all power settings of
the main propulsion machinery up to 85 % MCR during a normal transit condition. The
specified criteria should also be met during manoeuvring /dynamic positioning (DP) with at
least 40 % load on the thrusters.

The following criteria to noise and vibration shall be met :

Noise : As per DNV COMF-V Class Standard.

Vibration: Limitation values to be in accordance with ISO Standard 6954-1984 version
"Mechanical vibration and shock - Guidelines for the overall evaluation of vibration in
merchant ships”

Special attention shall also be taken to avoid that machinery and equipment will have local
vibrations causing risks for malfunction or damages when the ship is in service. The vibration
levels of machinery, equipment, radars, structure etc.

*For frequencies below 5 Hz the requirements follow constant acceleration curves

corresponding to the acceleration at 5 Hz.

VIBRATION AND NOISE ANALYSIS

In order to demonstrate that the Class’ specified limits to noise and vibration will be met, noise
and vibration analyses should be carried out at the basic design stage. The analysis should at
least include :

Vibration analysis of local structure in order to avoid magnification of vibration due to
resonance with main excitation sources.

Analysis of the expected noise levels during transit and manoeuvring condition to determine
the necessary noise control measures to meet the given specified noise limits.

Based upon this report, the actual extent and quality of the floating accommodation
arrangement may be adjusted, as agreed between Buyer and Builder, in order to achieve the
required standards.

Further, the recommended structural and arrangement modifications to be incorporated into
the design, as agreed between Buyer and Builder, as required to meet the specified vibration
criteria.

Funnel and air vent duct casings, and air condition AHU room as well as room for emergency
generator to be well sound insulated towards the accommodation.

Special attention shall be made to noise reduction between access duct to forward thrusters

room and living quarters.

Noise and vibration precautions

Floating floor in accommodation on Main deck and forecastle deck and anywhere if necessary

subject to Noise & Vibration analysis
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Also for bathroom, no connection to steel bulkhead.

Special precautions shall be made for ceiling fastening to avoid noise and vibration.
Combustion machinery and hydraulic aggregates shall be installed on flexible mounting joints
and shall have flexible pipe connections.

Special attention shall be made for the thruster installations.

MEASUREMENTS

Full scale measurements in accordance with measuring-, certification and test conditions as
given in the Class Rules, including the operating conditions during transit and maneuvering as
specified above, are to be carried out after completion of the ship, in order to determine the
adequacy of the design relative to the design requirements and specifications.

In accordance with the Class requirements, a detailed noise/vibration measuring program
indicating the measuring positions, shall be submitted for approval in due time prior to the
trial.

If the vibration or noise levels exceed the requirements given in the specification, corrective

measures are to be carried out by the Builder.

118 Unit of measure

ISO standard to be followed generally.

Sl units to be adopted and construction of hull, machinery, equipment, etc., in general.

All measuring units such as power, pressure gauge, thermometer, volume gauge, tank scales,
etc. to be in accordance with Sl system.

The unit of power to be of KW and the pressure to be expressed in gauge pressure unless
otherwise described.

119 Standards

JIS standard shall be used unless Buyer agreed standards, for example:
1) ISO Standard;

2) Builder’s practise upon approval;

3) Chinese industrial standards (GB, CB, CSQS,etc.)
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SECTION 2 - STRUCTURE

200. General
The Builder shall construct the vessel using all welded steel as specified in the sections that
follows. All structures shall meet Classification Society requirements based on scantling draft
5.50m and all steel plates shall be Classification Society certified and stamped.

The steel hull and deck erections are of all welded construction. Transverse framing system
is used throughout. The size mentioned below are subject to class approval.
All Steel sheets and stiffeners to be GB standard and Class approved if necessary.

201. Keel
A plate keel 16mm thick is to be fitted, connected throughout the length to be center
girder. It is to be tapered at the forward end to the stem bar and connected to the aft
centerline skeg.

202. Stem
The stem below the waterline is to be formed by curvature plate. It is to be well shaped at the
end to the keel plate and the upper stem plating.

Above the waterline, the stem is to be formed by a raked and radiuses plate. The stem

plate is to be stiffened by webs and breasthooks.

203. Skeg
A fuel efficient , box shaped skeg is to be fitted at the centerline. The bottom of the skeg is to
be 16mm thick with sides 12mm thick and set forward of the propellers as shown on the

General Arrangement.

204. Bottom Construction
The bottom is to be of double bottom except part of steering gear compartment. In order to
give a structural continuity in the bottom and to meet with classification/ SOLAS requirement,
twe engine girders P/S are to be extended as far as possible and are to be linked with

longitudinal bottom girders.

205. Double bottom and Skin
Double bottom and skin is to be fitted as shown on the General Arrangement Plan.

% Z
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Shell Plating

The bottom (including bilge strake) and side plating are to be longitudinally plated, to have
welded butts and seams and except in way of openings for sea water inlets, "Y" brackets,
hawse pipes and forefoot, etc. where heavy plates are to be fitted and having the following

thickness: ,
Aft Main Deckplate o 12mm
Bottom plate in general © 12mm
Side shell in general :12mm
Shell plating in way of rudder and nozzle © 16mm
Shell plating in way of Stern corners to Aft transom ;. 20mm
Deck plating in way of anchor handling working deck space : 20mm

Frames/ Beams

Frames for main hull are to be 150 x 90 x 12mm O.A. & 125 x 75 x 10 O.A respectively
spaced at 600mm throughout and to be welded to the shell plating. Strong longitudinal
girders and transverse ring frame (or web) is to be provided.

Beams for main deck are to be 100 x 75 x 9mm O.A. 125 x 75x 10 O.A & 150 x 90 x 12 O.A.
respectively and fitted at every frame. They are to incorporate with strong beams of plate
fabricated section fitted in way of deck openings c/w other longitudinal girders and transverse
web is to be provided.

Sheerstrake

Sheerstrake of 26mm thick and about 600mm wide to be fitted in between main deck, lower/
upper forecastle deck level. Sheerstrake should be inserted IWO defined location and the
welding joint to be appropriately shape for welding to be arranged as shown on General
Arrangement. A

Deck Girder & Pillars
Deck girders of fabricated sections are to be fitted in engine room, steering gear and cement/
liquid mud/ brine tanks, etc. compartments in association with pipe pillars.

Engine/ Winch etc. Girders

Engine/ winch etc. girders of vertical plate with horizontal rider plate are to be fitted.

Vibracon adjustable chock shall be provided for main propulsion (main engine, gearbox and
lineshaft, plummer block bearings) and steering gear units. Orange chock-fast of approx. 30
~ 45mm thickness epoxy resin chocking compounds to be used for fire pump, winch, shaft
alternator, thruster motor mountings etc. Details of dimension to be as per engine/ equipment
maker's recommendation and classification & Buyer approval.

=z
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Main Decks
The main deck is to be longitudinally framed abaft the collision bulkhead, and supported by
deck girders and web transverses.

The deck plating aft of the superstructure is to be 12mm thick and to take uniformly
distributed load of 7.0 tonnes/m2.

Elsewhere the deck plating is to be according to Classification requirements. The deck
plating is to be welded direct to the shell. Extra thick insert plates to be fitted at deck
machinery areas, fwd and aft, and at anchor pockets, etc.

Cargo-rails (aft) to be carefully faired down to main deck.
Stowage fittings are to be arranged for the rig discharge hoses as required.

Freeing ports to be arranged in main deck bulwarks with area to Classification requirements.
All transitions in the bulwark top are to be made as smooth as possible to avoid snagging the
towline. Freeing ports to be lined with 16mm round bars.

Forecastle deck bulwark plating to be 8mm thick with 200 x 12mm bulb plate on top with
bulwark stays welded to deck with doubler. Scupper pipes to be installed at forward
forecastle deck and anchor windlass area.

Doubling plates to be fitted under bulwarks stanchion feet and in way of mooring pipes, etc.

Mooring pipes, chain stoppers, roller fairlead, etc. are to be fitted as shown on General
Arrangement and to be of cast steel.

The cargo deck, inside the line of the cargo rails, to be covered with 76mm thick hardwood.
The timber to be retained by steel bars in between spaced approximately 3000mm apart and
a mild steel sheathing 3600mm wide x 12mm thick shall be fitted/ laid on the wooden deck at
the center area with 4" NB x Sch 80 x 1500mm H slot in type portable pipe stanchions
(storage for pipe to be provided) on the P&S main deck from aft to forward to be arranged as

shown on General Arrangement drawing.

Water Tight/ Oil Tight Bulkheads

The W.T/ O.T bulkheads as shown on the General Arrangement are to be plated horizontally
with two different thickness. The vertical stiffeners are to be spaced approximately 500mm ~
600 mm (Refer to construction condition).

Deckhouse

The deckhouse’s front plate is to be 8mm. The top, sides and aft end bulkhead are to be
8mm or 6.35mm. The vertical stiffeners and deck beam are to be 75 x 50 x 8 O.A or 100 x 75
x7 O.A.

Wheelhouse
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The wheelhouse is to have 8mm plate for the front, 8mm for sides and top with 75 x 50 x 8
O.A, 100 x 75 x 10 O.A or 100 x 12 F.B. for vertical / horizontal stiffeners and beams / web
respectively. Aft side windows to be full sized with 12mm steel plate. Extra sound reducing
acoustics to be installed in way of funnel. Aft side windows to be full sized with 12mm steel
plate.

Bilge Keels
One (1) bilge keel made of 350 x 12 bulb plate to be fitted on the bilge strake P&S on
doublers.

Bulwarks

Bulwarks to be 1000mm high. Plating to be 8mm thick with 200 x 12mm bulb plate on top
and half round section on outboard edge. Bulwark stays welded to deck with doublers.

Funnels

Twin funnel uptakes to be arranged as shown on the General Arrangement Plan to
accommodate the exhausts. Funnels to serve as engine room hot air exhausts. Funnel to
carry Buyer’s insignias (Buyer’s approved insignias)

A hinged water tight access door or portable panel is to be fitted on the funnel for
maintenance accessibility. A cross piece is to be fitted on top, joining the funnels together
and act as platform for mounting and operating the fire monitors. Inclined ladder is to be
arranged from wheel house top to this platform.

Cargo Rails

Two (2) longitudinal bax shaped cargo rails to be fitted longitudinally along the top of the
deck. Stanchions at 2400mm apart. to be arranged and fitted out in accordance with G.A.
plan.

The height of cargo rails shall be about 2800mm with steel plate of 12mm thick c/w stiffeners
shall be welded from the main deck to the top of cargo rails and in between cargo rails
stanchions in two spacing each to be arranged access openings and freeing ports at
appropriate interval. 4 x 25 tons and 20 x 10 tons SWL eye lug to be fitted on below freeing
ports for deck cargo lashing. (Construction drawing shall be submitted to the Buyer for
approval before construction work)

Rudder and Rudder Stocks
Two (2) off high lift flap rudder c/w flap mechanism are to be fitted behind the nozzles and
each with an approved area for flap with rudder blade. The rudderstocks are to be forged

steel with Bronze/ stainless steel liner in way of neck bearing c/w lifting eye at the top.

The rudder trunk is to be tubular steel with a heavy top plate to take the steering gear and for

welding to the ship’s structure. A heavy steel boss to be incorporated at the lower end of the
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trunk and fitted with approved type bearing. The bearing and stock to be designed to take the
full side load of rudder. The rudder bearing to be oil type lubricated. Scaling arrangement
shall be as per Maker's standard. Detail of information/ system to be as per Maker's
recommendation and to meet with DP-2 operation requirement.

Nozzles and Shaft Brackets

Two fixed mild steel nozzles, suitable for controllable pitch propeller to be fitted. Each nozzle
is to be supported by a headbox and two streamlined side brackets. The bottom structure of
the hull in way of the nozzles will be stiffened by additional transverse and longitudinal

members. Wear rings in way of propeller tips to be of stainless steel material.

Two shaft brackets are to be fitted each to support the stern-tube/ shaft with propeller.
Propeller shaft brackets are to be the "Y" type of fabricated mild steel construction, upper part
of support shaft aft bossing and lower part to prevent wires entering nozzle thus protecting

propellers and rudder.

Gob Eye

One (1) off recessed gob eye to be fitted with chain at the forward of lock jaw on main deck.

Reinforcement for Future Installed Deck Machinery

Necessary under deck reinforcement for future installed deck machinery to be provided by
Builder. The future installed deck machinery including AHC crane. Buyer should provide detail
information of future installed deck machinery before related structural drawings completed.
These drawings to be approved by Buyer.
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SECTION 3 — ACCOMMODATION, WHEELHOUSE & STORE

General

The accommodation is to be arranged and fitted out in accordance with the General
Arrangement drawing built to first class international shipbuilding practice. Scheme of
decoration together with colour scheme and samples of all decorative materials and finishes
such as furnishing fabrics, plastic laminates, deck covering, paints etc are to be submitted to
the Buyers for approval prior to purchase.

All fixed and loose furniture, curtain, 150mm thick spring mattresses, Bedding sheet, pillows
and pillow cases etc. as described in the following specification are to be supplied and fitted
by the Builder. All kit lockers in accommodation to be limited full height lockable and in wood
for crew’s personal effects & clothing.

Clear height throughout accommodation area, included cabin/ living space/ passageway/
public area, etc. to be not less than 2100 mm and wheelhouse not less than 2200 mm.

All internal doors are to meet with SOLAS requirement and hung on brass hinges and fitted
with satin chromed door fixtures with louvers at the bottom for return air ventilation. All
materials used must be of asbestos free material.

First class quality locks with three labelled keys each are to be fitted to doors of all cabins,
stores and other compartments throughout the accommodation. Brass locks are to be fitted
to drawers, cupboards, lockers, refrigerator and stores as necessary. Also Five(5) master
keys to be provided.

Deck Coverings

Steel decks are to be thoroughly cleaned and mastic coated before the installation of deck
coverings which are to be laid under all furniture including the built-in.

Safety treads of brass with wooden steps are to be fitted on all ladder footings c/w stainless
steel hand rail on the deck inside of accommodation passage way and step ladder area c/w
ECR / Wheelhouse control console, etc.

Schedule of Deck Coverings

Wheelhouse top & wheelhouse

deck interior/ exterior & main deck etc. . non skid deck paint
Wheelhouse interior, Mess, lobby, :heavy duty type vinyl on about 10 mm
crew’s cabins, smoking/ mess Dynamix deck composition.

room, office/ instrumentation room,
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Washrooms, laundry, changing room
and galley
Engine room, steering gear/ bow

and cement compartment

Winch compartment and hydraulic
power pack room

Deck/ paint stores, deck and A.C
machinery space, AHU room &
CO2 room, etc.

Stores

Engine Control Room

Wheelhouse interior (Raised deck)

400mm from wheelhouse deck)

Wheelhouse Console Platform

Minor Bulkheads & Lining

Page 27

non-skid ceramic tiles on cement with curves at
corners

4.5mm aluminium chequer plate on tank/ thruster
top of floor bearers (Escape passageway to

be M.S chequer plate as per SOLAS require-
ment)

Galvanised grating

non skid deck paint

wood gratings on painted steel

3 mm Rubber stud mat on Dynamix deck
Composition c/w floating floor (A60

material).

25mm waterboil plywood (WBP) with 2mm (About
Marley or Mipolam sheet (Bultt joint to be
welded)

3mm Rubber stud mat

All steel minor bulkheads are to be lined with fire retardant rockwool panel and door in the

wheelhouse, engine control room, sickbay, office/ instrumentation, smoking/ recreation room

and all the accommodation cabin/ living/ public space and area etc.

Divisional Bhd to be on metal welded frame works and double skin panel construction for

passageways, cabins and other accommodation Area, etc. and to meet/ comply with SOLAS

requirement.

Insulation
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Insulation against ship side, outer walls and exposed deck shall be of fireproof mineral wool.
The insulation shall be calculated for an inside temperature of +22°C and an outside
temperature of +45°C & -20°C.

All exposed steel work is to be insulated on the inside with 75 mm fireproof mineral wool and
retained behind the linings in accommodation area. (20+20)mm thick ceramic wool (A60 &
sound proof insulation) for funnel area and in between wheelhouse, forecastle deck, main
deck in way of accommodation, cabins/ public space, engine room/ engine control room &
bow thruster compartment area, etc. for noise level limited condition and other area to meet/
comply with IMO and SOLAS requirement. Floor gutters with drain to be arranged inside all
exposed walls/bulkheads for drainage of condensate.

1) Wheelhouse & deckhouse . exposed deckhead, sides and under deck

2) Forecastle deck . exposed deckhead, bulkheads and sides
cabins

3) Main deck cabins/ public space: exposed deckhead, bulkheads and ship sides

& cool/ cold room

Remarks: a) In addition, in mess room, sickbay, smoking/ recreation room, and
passageway on the main deck area to be arranged 1 ~ 2 mm thk
viscoetastic lay with 25mm thk. Hi-heat board with Floating floor
material.

b) AG60 or sound proof insulation area to be covered by fibre cloth CFC
free material with perforated galvanized sheets (for exposed space

only).

c) Underdeck insulation in accommodation cabins/ public space, etc.
area for floor temperature to be checked and limited condition. If
heat or cooling temperature is transferred from machinery space.

Sound insulation:

In order to minimize noise transmission, the accommodation areas on main deck, lower
forecastle deck and anywhere if necessary to be fitted with a floating accommodation system
of suitable type. Also see 117.

Engine control room to have resiliently mounted raised flooring system of approved type.

Sound trap to be installed in trunk from forward side thruster room if necessary.

Windows & Scuttles

All windows are to be welded type with tempered glass and Side scuttles are to be welded
type or bolted M.S type with tampered glass and deadlight and to meet/ comply with
classification requirement. All the scuttle below forecastle/ main deck Accommodation Area to
be of insert type.

Steel Hatch/ Doors
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All watertight/weathertight Hatch and doors on the below/ above main, forecastle and
deckhouse deck to be of mild steel complemented and coaming heights according to the
loadline requirement.

Single handle control operable on both sides are to be fitted with clips and grease fittings.
The hatch/ doors to be channel-framed tightened to gaskets of soft neoprene or similar.
Hatch/ doors to be fitted with sturdy padlocks and hold-back arrangement to retain them in
open positions.

Wheelhouse side doors to be mild steel weathertight Door c/w BO type Joiner door complete
with self closing device.

Carpenter’s Work

All internal doors to be provided with rubber stoppers and hold-back hooks to retain the doors
in open position. Hardware to be of stainless. Hinged steel doors with large windows in
wheelhouse. Store rooms to be provided with steel shelves with retaining bars and wooden

grating.

Arrangement of shelves, etc to be sufficient for the intent of each store room. Side lining and
ceiling in wheelhouse, engine control room, accommodation area/ living/ public spaces etc.

fitted with fire-retardant type material.

Accommodation to be well renovated according to Europe high standard.
The shape of furniture and solid type of material are to be of quality high standard type and
the final arrangement of furniture is to be in accordance with accommodation plan and

approved by Buyer's before the work is started.

Wheelhouse

The bridge is to be located on wheelhouse deck with raised deck of 400mm for cable-routing.
The whole area is designed for all navigation/ communication purpose and other control
equipment as specified below. The helmsman’s chair position at the center or in operation
area and between the console fitted at forward and aft of the wheelhouse. Wheelhouse
windows are to be arranged to give maximum visibility all round providing a panoramic view
and forward/ aft view to be fitted for large full height window at forward/ aft console operation
area. The compass is to be located above the forward steering position.

The layout of the bridge to be approved by Buyer.

Control stations shall be arranged in wheelhouse for aft main propellers, rudders and all
tunnel thrusters, all in accordance with class regulation etc. The arrangement shall be

according to the Wheelhouse arrangement drawing.
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The maneuvering system shall be electric.

The DP main operation consoles shall be placed adjacent to aft centre navigation console in
accordance with class regulation.

- One (1) OS in SB aft console and

- One (1) OS in PS aft console

Chénge over of control of all main propellers, thrusters and rudders shall be able to be carried

out by one (1) common switch, not push-buttons. The arrangement shall be made such that it
is possible to take command from all manoeuvring consoles, using just one (1) switch.

The wheelhouse fwd control console of prefabricated (steel) to be fitted with:

1) | Main propulsion/ engine remote controls c/w indication panel and shaft indicators.

2) Main engine/ gear box alarm indication panel

3) Electric Non & follow-up steering lever c/w rudder indicators and alarm indication
panel.

4) Horn(air operated) button (mounted on console)

5) Gyro repeater (flush mounted table top type)

6) Two (2) searchlight with remote control, 2000W

7) Three (3) marine type horizontal wiper c/w FW spray and one (1) 350 mm clear view
screen at both end.

8) Bow/ stern thruster unit/ motor remote controls and indication panel/ alarms

9) Engine remote control c/w indication panel/ alarm

10) Electric Engine Telegraph

11) Sound power telephone, direct line and common type SPT.

12) One (1) VHF (GMDSS unit) & one VHF non GMDSS type

13) One (1) off. docking station for portable joystick control unit, etc.

Other equipment in wheelhouse to be fitted out as follows:

1) Navigation equipment — Radars, echo sounder, gyrocompass/ repeater c/w Autopilot,
DGPS, AlS, SSAS, Navtex Receiver, Weather facsimile, speed log, navigation lights
and shapes, etc.

2) Communication equipment MF/HF & VHF radio telephones, flags, loudhailer,
PA/intercom system, bell and morse lamp etc.

3) Mechanical plunger horn

4) Navigation light switches and alarm panel

5) Francis Aldis signaling lamp c/w battery in a box

6) Eight (8) each spare power points, 230/1/50 and Four (4) 24 volt DC in addition to

those required for equipment specified.
77 %
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One (1) Chart table with lockers and drawers under and flexible type table lamp with
dimmer c/w emergency light and curtain all round

Three (3) Helmsman chair c/w foot/ arm/ head Rest: Norsap — 1000 comfort (sliding
track/ swing seating type for forward/ aft console)

Wooden platform for wheelhouse Fwd & Aft control console area

Side board

Barometer — 1 off

Thermometer — 1 off

One (1) computer table with table lamp (modern design) with drawers and one chair
One (1) table with drawers and one chair for survey equipment (and goose leading
from wheelhouse top)

One (1) radio table with drawers under and table lamp with dimmer c/w emergency
light.

One (1) pocket to be provided at aft console for DP system remote console

Flag locker with complete signaling flags

GMT Radio clock

Clinometer

Marine Battery Clock

Settee with coffee table and 1 domestic type hot water urn

Ceiling light with separately on/ off switch to be provided

Emergency stop button for air conditioner, fuel oil and fans

Chronometer

Fleet Broadband and LAN system cable for wheelhouse, office, ECR and one man
cabin

Pilot plug and socket for Inmarsat Fleet Board Band

Wind indicator

Panoramic Rudder Angle indicator — Round View , 2 nos at port and stbd

Emergency Fire PUMP, Fire PUMP on/off Button

Aft Control Station

Aft control console (steel) will be arranged on the aft wheelhouse fitted as follows:

1)
2)
3)
4)
5)
6)
7

Main propulsion/ engine remote controls c/w indication panel and shaft indicators
Electric Non/ follow up steering lever c/w Rudder indicators

Bow/ stern thruster unit remote control and indication panel/ alarms

Five (5) Marine type horizontal wipers c/w F.W. spray

Horn push button

Electric Engine Telegraph

Two (2) searchlight with remote control, 2000W.
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8) Bulk tanks system control panel

9) One (1) VHF Radiotelephone (independent unit)

10) Gyro repeater (flush mounted table top type)

11) Dynamic positioning system (DPS-2) equipment/ system control console

12) One (1) Echo Sounder Repeater

13) Sound power telephone

14) Emergency stop button for FW, FO, DW, BW and mud cargo pump and deck
machinery

15) Stand type Microphone for P.A./ intercom system (system linkage to main station
control panel — Fwd console)

16) Two (2) off. docking station with one (1) portable joystick control unit, etc.

17) One 1 (1) Operator station with one (1) off monitoring units shall be installed.This unit
shall include one (1) off colour monitor, one (1) off PC with keyboard, one (1)
offpointing device and an alarm buzzer.

18) Wind indicator repeater

19) FIFI Control Panel

20) TUGGER And Capstan control button

One special single operator chair to be provided in the wheelhouse. This chair is for
integration of navigation, control and manoeuvring functions for the aft bridge. The unique
access to all major control systems within easy reach from the seated operator ensures
complete awareness in all situations. Model and details to be accepted by Buyer.

General remarks for Cabins, Messroom & Galley : To be fitted with Common Telephone.
Each crew cabin to be fitted with internet LAN connection, telephone and TV set. TV size is
32" LED TV except individual indicated.

Furniture for Crew and Passenger

All furniture shall have first class marine standard, they shall be made of plywood covered

with veneer, wood and plastic laminate.

Bedsides shall be thick plywood, with wooden list on edge. 2 drawers shall be arranged

underneath lower bed.

Drawers and cupboards shall be covered by veneer/laminate. Doors and drawer panels shall

be in veneer or laminate

All cupboards and shelves shall have lighting list and cornice.

All tables shall be in plastic laminate/veneer with wooden profile lists on edge.

All wooden details in the ship shall be in the same stain colour.
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The edges on furniture shall be rounded.

The curtain board shall be in laminate/veneer with decorating wooden list on edge.

The length of curtain board shall be mounted minimum 500mm from windows list, for parking

curtain. Curtain board shall be mounted close to the ceiling.

The chairs and sofa benches in dayrooms, mess rooms, state and crew cabins shall have

cover in IMO approved leather all over.

The curtains and bed curtains shall have lining.

All cabins shall have for each bed:

One (1) lockable locker for clothes,

One (1) lockable drawer.

All cabins with portholes shall have “blackout curtains”.

The upper bed in two men cabins shall be fixed bed w/ladders and bed horse.

Free-standing furniture shall have means of securing.

Furniture shall be built with table-tops of plastic laminate.

All beds shall have 150 mm thick spring mattress of first class quality with fire-resistant

covers, and 60 mm over-mattresses.

Between furniture and where necessary, there will be fillings.
Tables and locker doors will have core of plywood, and plasticlaminate/wooden list on top.

Plywood material will consist of min. five (5) layers.

The Vessel shall be fitted with bathroom modules size according to accommodation drawings.

The equipment in bathrooms shall be in stainless steel (including fastening equipment).

Captain’s Cabin c/w attached WC shower unit

The captain’s cabin is to be situated forward of captain’s deck as shown on the drawing and
fitted out as follows:-

- 1 2000 x 1000 built-in high berth with drawers under and bunklight c/w curtain

- 1 desk with drawers and light

- 1 built-in upholstered settees c/w coffee table
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built-in locker c/w drawer shelf, hanger rod and hooks with lifejackets stowaged on

upholstered chair
coat hooks on back of door

2 x window (600 x 600) c/w curtain

1
5
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PC w/keyboard
spare power points 230/1/60
marine battery clock
4-tier book shelf and 1 mirror
100-litre domestic type refrigerator (Freon gas R404a or equal)
4- drawer steel filing cabinet with locks
sound power telephone
sideboard & 2 lockers
40" colour television set and DVD player
domestic type auto hot water urn
VHF repeater
gyro repeater

safe box

Chief Engineer’s Cabin c/w Attached WC shower unit

The Chief Engineer's cabin is to be situated forward of captain’s deck as shown on the

drawing and fitted out as follows:
2000 x 900 built-in high berth with drawers under and bunklight c/w curtain

1

1
1
1
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deck with drawers and light

built-in upholstered settees c/w coffee table

built-in locker c/w shelf, hanger rod and hooks with lifejackets stowage on

top.

upholstered chair

coat hooks on back of door

window (600x 600) c/w curtain

PC w/keyboard

spare power points, 230/1/60

marine battery clock

4-tier book shelf and 1 mirror

100-litre domestic type refrigerator (Freon gas R404a or equal)
4- drawer steel filing cabinet with locks

sound power telephone

sideboard & 2 lockers

40" colour television set c/w antenna and DVD player

WAR_



40442

311.

312.

1 Sick Bay

1
1

Page 35

domestic type auto hot water urn
Alarm monitoring station as per EO requirement.

The cabin is situated on the main deck as shown on the drawing is to be fitted out as

follows:

2
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2100 x 920 built-in berth with drawers under (or standard stainless steel bed)
and bunklights c/w curtain

desk with drawers under and desk light

built-in lockers c/w shelf, hanger rod and hooks with life-jackets stowage on top
upholstered chair

coat hooks on back of door

spare power points, 230/1/60

300mm diameter portlight c/w deadlight cover and curtain

book shelf and locker with double locking wooden cupboard

sideboard and 1 locker and 1 mirror

marine battery clock

alarm call

100 litre domestic type refrigerator (Freon 404a or equal)

Exhaust ventilation (Ducting connection to changing room and non-return flap to
be installed)

The hospital bathroom shall have:

Hospital alarm

1

e e - T . . N N N

Toilet

Washbasin with hot and cold water

Bathtub with hot and cold water and with shower
Handle

Soap dispenser

Paper dispensers 5

Double hook for cloth

Mirror

Shower set

A hospital alarm shall be fitted with buzzer and indication light in mess room and on bridge.

Push-buttons shall be fitted at each bed and in toilet. The buzzer and indication light shall

be clearly labelled. The system shall be supplied from 24V DC system.

1-Berth Cabin c/w Attached WC shower unit - 4 off
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These cabins are situated on the deckhouse deck as shown on the drawing and fitted out as

follows:

- 1 2000 x 800 built-in berth with drawers under and bunklights. Curtains for each
bunk.

- 1  desk with drawers under and desk light

built-in locker c/w shelf, hanger rod and hooks with life-jackets stowage on top
upholstered chair

coat hooks on back of door

400x600 window c/w curtain

spare power points, 230/1/60

1
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book shelf and locker and 1 mirror

2 Berth cabin c/w Attached WC shower unit — 5 off

These cabins are situated on the deck house deck as shown on the drawing and fitted out as

follows:

- 1 2-tier 2000 x 900 built-in berth with drawers under and bunklights with ladder for
upper berth. Curtains for each bunk.

desk with drawers under and desk light

built-in lockers c/w shelf, hanger rod and hooks with life-jackets stowage on top

upholstered chair

coat hooks on back of door

400x600 window c/w curtain

spare power points, 230/1/60

1
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book case and 1 mirror

4 Berth cabin c/w Attached WC shower unit — 11 off

These cabins are situated on the forecastle deck and deckhouse deck as shown on the

drawing and fitted out as follows:

- 2 2-tier 2000 x 900 built-in berth with drawers under and bunklights with ladder for
upper berth. Curtains for each bunk.

desk with drawers under and desk light

built-in lockers c/w shelf, hanger rod and hooks with life-jackets stowage on top

upholstered chair

coat hooks on back of door

400x600 window c/w curtain

spare power points, 220/1/60

1
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book case and 1 mirror
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Attached WC shower unit — 22 off (wet/ modular unit)
These WC shower unit attached to Captain & Chief Engineer's cabins and 1,2 & 4 berths
cabins as shown on the drawing and fitted out as follows:
- 1 shower fitted with curtain, soap dish and grabrail (without in wheelhouse)
- 1 ceramic washbasin with hot/cold water supplies
- 1 pedestal WC (European type) with seat, lid, toilet roll holder & grabrail
- extractor fan
- 2 coat hooks(for each person)
- 1 mirror with Cabinet
1 toilet roll holder
1 garbage bin
Outer edge of shower recess in module floor shall be sloped in order to drain water back to
the recess.

Laundry — 1 Off

The laundry situated on the main deck as shown on the drawing and fitted out as follows:

- 1 washbasin with cold and hot freshwater tap and soap dish
- 1 worktable with mirrors

1 250mm diameter portlight with deadlight
2 spare power points, 230/1/60
- 2 5kg spin dryer (heavy duty type)
2 5kg washing machine (heavy duty type)
- 10 coat hooks
- 1 extractor fan and natural ventilation (Details of information to be as per

equipment maker’s recommendation and approved by Buyer)

Mess Room
Both mess room situated on the main deck as shown on the drawing and fitted out as follows:

The mess room situated on the main deck as shown on the drawing and fitted out as
follows:

“L” shape built-in settee c/w back rest with stowage under
dining table c/w formica top and edge fiddles

spare power points, 230/1/60

uphostered chairs

200 litre domestic type fridge (Freon R404a)

marine battery clock

250 dia portlight with deadlight cover and curtain

42" colour television set c/w Antenna and DVD player
side board and white notice board

AO Serving hatch (in between Galley & mess)

- wall and ceiling light with separately on/ off switch with dimmer (wall light)

1
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to be provided.
- 1 Alarm monitoring station in officer mess as per EO requirement.
- 1 antenna system for satellite television
- 1 bain marie (food warmer)
- 1 water boiler

- 1 working table with 1 sink

Linen Store
The linen store on main/ lower forecastle deck are to be fitted with wooden locker as shown

on the drawing.

Changing Room c/w Attached WC Shower Unit

The changing room is situated on the main deck as shown on the drawing and fitted out as
follows:

This changing room on the main deck is to be fitted as follows and as per General
Arrangement Plan:

- 7 steel cabinet lockers c/w doors locks

- 1  water coolers c/w U.V filter

ceramic washbasins with hot/cold water supply c/w mirrors

extractor fan

spare power point, 230/1/60

WC pedestal with seat (European type). Lid, toilet roll holder and grabrail
- 8 coat hooks

Smoking room/ Duty mess & Recreation room

1
N PP

The smoking/duty mess room situated on the main deck as shown on the drawing and fitted
outas follows:

- “L” shape built-in settee c/w back rest with stowage under

sideboard

table

chair

exhaust ventilation (Ducting connection to common changing room)
spare power points, 230/1/60

white notice board

locker with bookshelf

Quartz battery clock

Hi-Fi system

1
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- microwave oven
- 1 coffee machine
321. Office Room

The office situated on the forecastle deck shown on the drawing and fitted as follows:
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bigger size, 800 (w) x 1200 (h) window at after end to be provided

lockable desk
each book/ equipment shelves
white notice board

upholstered chairs

coffee table

4-drawer file cabinets

spare power points. 230/1/60

100 litres domestic type refrigerator (Freon R404a or equal)

- RSS system cable

- LAN connection

1

Galley

Copy machine (A4 size)

The galley situated on main deck as shown on the drawing is to be fitted out as follows:

- 2

-1

- 7

- 2
- 3

6 pce square hotplate marine type electric stove c/w oven & retainer bars with S.S
vent hood and 250mm (min) extractor fan above stove.

twin bowl stainless steel sink with workbench c/w hot and cold FW supplies with
hanging cabinets/ plate racks over

spare power points, 230/1/60

spare power points, 440/3/60

stainless steel side boards c/w with drawers and shelvings below and hanging

cupboards above

- 1

1
L

500 litres min. stainless steel commercial type freezer/fridge, ((Freon R404a or
equal))
waste food grinder c/w table and stand (to meet with Marpol Annex V requirement c/w
certificate)

15 kg stainless steel deep fryer (to meet with SOLAS requirement c/w certificate)
Mixing machine

Frying pan

induction oven

water filter for F.W. supply line

total 18 Itrs twin deck type rice cooker c/w stainless steel stand

20-litre auto hot water urn
300 dia portlight with deadlight cover
stainless steel dish racks
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- Sufficient storage space for plates, cups, glasses, knives, forks, spoons etc

- 1 working table with chopping board

- 1 dishwasher marine type

Freiezer & Chiller Room
The‘::se compartments are to be fitted with internal shelf lined with stainless sheet, stainless
steél shelves to be provided c/w wooden grating is to be fitted on floor. (refer ltem 512).

Provision Store (Spot Cooling)
This compartment is to be fitted with steel shelves with plywood c/w retaining battens wooden
grating is to be fitted on the floor.

Forward Store

The forward store incorporated with the chain lockers is to be situated aft of the collision
bulkhead on main deck and fitted out with steel shelvings c/w mild steel Hatch.

CO; Room
This compartment is to install CO, bottles. Force exhaust and natural ventilation to be
arranged.

Paint Store
Thé paint store located on main deck with security gates, shelving, adequate ventilation.
Lighting and forced ventilation shall be of explosion proof type and the fan shall have a
remote emergency stop outside the Paint Store. Water spraying (from G. S pump and S.W
pressure set) or CO2 gas flooding system is to be provided and to meet with SOLAS
requirement.

Deck store
This store on main deck are to be fitted with steel shelving. Door is to be mild steel watertight
c/w adequate ventilation to be provided.

Engine Store/ Workshop

The engine store/ workshop located on main deck is to be fitted out as follows:
= 1 work benches

- 1 pedestal grinder

- 1standing dril,

- 1x6inch vices

- One (1) 300 Amp welding set (440/3/60)

- Two (2) spare/ power points, (440/3/60)

- Two (2) spare/ power points, (230/1/60)

- Running air supply and steel shelvings
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i

- Forced supply/ natural ventilation

Oné engine work shop space located in the forward of engine room starboard to be fitted out:
- 1 work benches

- 1 pedestal grinder

- 1 x 6 inch vices

- Two (2) spare/ power points, (440/3/60)

- Two (2) spare/ power points, (230/1/60)

Steering Gear Compartment

Thi$ compartment is to be fitted out with Electric hydraulic steering gear and stern thruster.
The flooring is to be of steel chequer plate with stainless steel self trapping screw to steel
bearers and fitted with handrail as necessary. Watertight sound power telephone c/w 10m

Iength cable with headset, on/ off switch and siren and yellow beacon is to be fitted.

Buljk Tanks Compartment

This compartment is to be fitted with Bulk Tanks as shown on the G.A plan. The flooring is to
be of steel chequer plate with stainless steel self trapping screws to steel bearers and fitted
with handrail as necessary. Siren and yellow beacon shall be linkage to Engine Room sound

power telephone system is to be fitted in this compartment.

Bow Thruster Compartment

Thié compartment is to be fitted with bow thruster machinery. The flooring is to be of
alur;‘ninum chequer plate except in way of escape way to be of steel chequer plate and
sec:ured with stainless steel self trapping screws to steel bearers and fitted with handrail as
nec;essary.

All moving parts to be provided with guards or rails or both. Portable handrails to be provided
in strategic positions for protection of crew safety. Watertight sound power telephone c/w

10m length cable with headset, on/ off switch and 2 siren and 2 yellow beacon is to be fitted.

Emergency Generator Room
This compartment is to be fitted out as follows:

1 Emergency Generator (running on low sulphur MGO)

N

Ventilation Fan (Auto-start c/w emergency stop button)

w

)

)

) Emergency Switchboard w/space heater
) Low sulphur MGO Tank

) Battery Charger
)

) ;

)

A w b

Spare power point, 230/1/60 and 440/3/60
Shore connection box

adD O

fitted with wooden grating on the floor
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7) to fit rubber stud mat at the switchboard

334. Enéine Room
Thé engine room is to house all machinery and equipment at convenient locations described
elsé;where. Aluminium chequer plates (escape passageway to be M.S chequer plate) are to
be _fused for flooring secured with stainless steel self trapping screws to steel bearers and
fitted with handrail as necessary.

Alljmoving parts to be provided with guards or rails or both. Portable handrails to be
proVided in strategic positions for protection of crew's safety. Workbench to be fitted at
suitfable location.

Clirjometer to be suitably positioned.

335. EnQine Control Room
Thé engine control room is located at the second deck forward of the engine room as shown
on tjhe drawing, and is an air conditioned room to house the main switchboard, spare power
point, DPS-2 power management system/ panel, engine/ CPP controls & instrument panel,
steéring system alarm and auxiliary engine instrument panel etc.

The engine control room / centralized control and monitoring station shall be equipped with
adéquate controls, monitoring and alarm systems to maintain the safe operation of the
propulsion machinery and associated ship's service systems and power generating

machinery to the requirements of the EQ notation.

The air conditioning system (Freon R407a or equal) for this room is fresh water cooling
independent package type c/w compressor unit, F.W cooling pump and air conditioning
ducting. Rubber mats to be placed in front of the switchboard.

Oné, (1) sound power telephone and 10m length cable with headset, on/ off switch (outside of
ECR) c/w Nine (9) siren and yellow beacon and system (alarm & indicator light) linkage to
Engine Room, Bulk Tank and Bow Thruster compartment, one (1) Quartz battery clock and

one (1) clinometer are to be fixed.

336. AH/Towing winch compartment
This compartment is to be fitted with AH/Towing winch and to be arranged on main deck. The
compartment shall have sufficient eye lugs for handling of chains and wires. Ladder with
safety cage (chain pipe) for access for rid chain to be arranged. Closed circuit TV system (in
wheelhouse) with 2 cameras (in winch compartment) shall be installed to monitor the

operation of the winch.

"% A
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SECTION 4 — PAINTING & CATHODIC PROTECTION

Painting General

Descaling, shop priming, derusting and painting works to be carried out as outlined below
and in accordance with the maker’s recommendation and the Builder’s practice.

The finish colour for hull to be in accordance with the Buyer’s colour scheme.

The steel structure surfaces including welded beads to be painted before leak test, in
general. However, fillet welding joint and erection seams/butts forming tank boundary to
be painted after the joint has been examined either by compressed air test, vacuum test
or tank air test as appropriate.

The adhesive tape may be used to protect the fillet joint and erection seams/butts waiting
for leak test from contamination by surrounding painting.

The surface of materials other than steel and permanently enclosed space not to be
painted.

Machinery, electrical equipment, fittings, valves, navigation equipment and furniture to be
painted in accordance with the maker’s standards unless otherwise specified.

The damaged parts of above machinery, equipment and outfitting after installation to be
touched up with one (1) coat of finish paint of compatible kind.

In general, the steel outfittings including pipes to be painted with one(1) coat of the
Builder's standard epoxy primer (exposed part : 100 micr. and enclosed part : 75 micr.)
and one(1) coat of finish paint same as surroundings unless otherwise specified in these
Specifications.

The paint not to be applied during the periods of rain, snow, fog or mist in the open air
and also not to be applied when the weather conditions may cause condensation i.e.,
when the relative humidity is above 85% and the steel temperature is lower than 3 oC
above dew point except the case that paint maker has confirmed that a particular paint
can be applied at such weather conditions.

In case of the application of epoxy paint during the winter season, the Builder may use
the winter type paint recommended by the paint maker.

The paint products for machinery space, accommodation inside and F.O./G.O./L.O. tanks
to be applied with the Builder’'s standard maker.

Treatment of steel surface

401.1. Primary surface preparation




40442

Page 44

The hull structural steel of 6.0 mm thickness and above to be shot-blasted to SIS Sa 2
1/2 and immediately coated with one(1) coat of 15 microns inorganic zinc silicate type
shop primer.

Grit-blasting to SIS Sa 2 1/2 may be applied instead of the shot-blasting for the hull
structural steel when the shot-blasting is considered impracticable.

The hull structural steel below 6.0 mm thickness to be grit-blasted to SIS Sa 2 1/2.
The steel surface of fittings such as pipes, masts, pipe supports, grating supports and

auxiliary machinery seats to be generally power tool cleaned with the wire brush or disc
sander or pickled prior to main coating in accordance with the Builder’s practice.

401.2. Secondary surface preparation

Before the first coat is applied, damaged area of shop primer due to welding, burning,
rubbing and the rusted steel surface to be treated in accordance with the following table.

Pre-Erection/
Area Block Stage Dock/Quay Stage
Underwater hull SISSa21/2 SIS St 3
Topside SIS Sa21/2 SIS St 3
Weather deck SIS Sa21/2 SIS St 3
Exterior SIS Sa21/2 SIS St 3
Deckhouse ’
Interior SIS Sa 2 SIS St 2
E/R interior SIS Sa 2 SIS St2
Water ballast tanks SISSa21/2 SIS St 3
Fresh water tanks SISSa21/2 SIS St 3
F.O., G.0. and Builder’s practice Builder’s practice
Other tanks L.O. tanks (Dry and cleaning) (Dry and cleaning)
The others SIS St 3 SIS St 3
Others SIS Sa 2 SIS St 2

The visible zinc salt on intact shop primed surface to be removed bu sweep blasting for
the area of which apply shot blasting at block stage and by disc sander, wire brush, or
other appropriate methods for other area.

Condition of secondary surface preparation and cleaning prior to first coat shall be
inspected by the Builders, Paint Maker and Buyer’s representative.

All rough edges and metal burr on cut or burnt steel, slots, drain holes, scallops, etc.
except Deck house interior, E/R interior, FO/DO Tanks and other interior area of dry
spaces shall comply with the Builder’s standard for before blast cleaning operations.
The following shall be performed prior to paint application:

Thorough removal of welding and gas cutting slag and spatter
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Smooth grinding of irregular welding bead
Repair of surface damage such as pitting, undercut etc. by welding and grinding,
such repairs to always comply with class requirements.

401.3. Surface cleaning before overcoating

The surfaces to be cleaned of oil, moisture, dust and other foreign materials with thinner,
fresh water, wire brush or compressed air prior to coating.

402. APPLICATION OF PAINTING

Painting work to be carried out by airless spray generally. However the brush or roller to
be used where it is impracticable and/or difficult to use spray.

Mixing and thinning of the paint material and interval of painting to be in accordance with
the maker’'s recommendation.

The painting schedule specified hereunder may have alteration in number of coats and
the dry film thickness in accordance with the recommendation of the paint maker
selected. And the painting specification to be submitted to the Buyer for approval

In the edges of small holes such as slots, scallops, drain holes, air holes, and corners of
flame burnt free edge of structural members, the dry film thickness may not always be the
specified one. However one (1) stripe coat to be applied after first coat on such edges for
underwater hull, exposed weather part and fresh water tank by roller or brush according
to the Builder’s practice, and stripe coats for water ballast tanks to be applied two(2)
stripe coat.

After the specified coating is applied, the damaged parts of paint film to be repaired at
proper time. When such a damage reaches to the steel surface and rust occurs, the
surface to be cleaned by the wire brush and/or disc sander and to be coated same as
surrounding hull.

When such a damage does not reach to the steel surface, the surface to be touched up
with same as surrounding hull.

The damaged parts of galvanized steel surface to be touched up with one(1) coat of
Builder’s standard zinc-rich primer, in general. However, in case of the galvanized steel
specified to be coated in these specifications, the damaged parts to be touched up with
same as surrounding.

The dry film thickness specified in Section 2.1.4 Painting Schedule to be attained on at
least 85% of the measuring points and at least 85% thickness of specified one to be
attained on remaining 15% measuring points.

Dry film thickness to be measured after completion of anti-corrosive coating or final
coating in accordance with the Builder’s practice.
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No measurement of dry film thickness to be made for machinery, equipment, outfitting,
pipes with nominal diameter of 250 mm and below, pipe supports, machinery seats, small
fittings and plate edges.

Small outfitting and fittings may be galvanized instead of painting as per the Builder’'s own
discretion.

403. PAINTING SCHEDULE

Total
Location Coat(s) D.F.T.(micr.)
BOTTOM
1) Flat bottom (up to bilge keel level)
Epoxy primer 1 150
Epoxy tie coat 1 100
Tin free S.P.C. A/F 2 190
Total 440
2) Side bottom (up to scantling draft)
Epoxy primer 1 150
Epoxy tie coat 1 100
Tin free S.P.C. A/F 3 300
Total 550
(Service life time of A/F paint ; five (5) years)
TOPSIDE
Epoxy primer 1 150
Tie coat 1 75
Polyurethane finish 1 50
Total 275
EXPOSED AREA
1) Weather deck
Epoxy primer 1 100
Epoxy finish 1 100
Total 200

2) Deckhouse

(1) Wall and overhead
Epoxy primer 1 100
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Tie coat 1 75
Polyurethane finish 1 50
Total 225
(2) Deck
Epoxy primer 1 100
Epoxy finish 1 100
Total 200
3) Funnel
(1) Outside
Epoxy primer 1 100
Tie coat 1 75
Polyurethane finish 1 50
Total 225
(2) Inside
Epoxy primer 1 70
Heat resistant type epoxy 2 50
Total 120

4) Platform, mooring fitting, deck machinery, handrail, stanchion and
outside of pipe / ventilator / mast / post (bare steel)

Builder's standard epoxy primer 1 100

Same as surrounding finish coat

5) Inside of ventilator

Builder’s standard epoxy primer 1 125

6) Inside of mast and post (accessible part)

Builder's standard epoxy primer 1 100

ACCOMMODATION AREAS

1) Accommodation and Store

(1) Wall, overhead and deck (Bare steel)

Alkyd primer 1 70
Alkyd finish 1 50
Total 120

(2) Behind Lining

Alkyd primer 1 70
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(3) Behind Sprayed type insulation
Alkyd primer 1 70

(4) Under deck covering (including cementing area)
No paint

2) refrigerated provision chamber / Gutter way
Epoxy primer 1 125
ENGINE ROOM AND STEERING GEAR ROOM

1) Wall, overhead and deck

Alkyd primer 1 70
Alkyd finish 1 50
Total 120

2) Tank top (below lowest stringer)

epoxy primer 2 200
Total 200

3) Behind lining / insulation

Alkyd primer 1 70

4) Behind insulation (E/Room ceiling part only)
Alkyd primer 1 70

5) Oil / Water coaming compartment

epoxy primer 2 250

CARGO AND SLOP TANK

epoxy primer 2 300
Total 300
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TANKS

1) Water ballast tanks

Tar free epoxy 2 320
Total 320

2) Fresh water tanks

Holding primer 1 50

Solvent free epoxy 1 300

(Paint maker ; Builder’'s standard maker) Total

3) Fuel oil, Gas oil and Lub. oil tanks
Anti-rust oll

4) Bilge tanks in Engine room
epoxy primer 2 250

5) Stern tube cooling water tank

epoxy primer 2 250
Total 250

MACHINERY AND EQUIPMENT

- Engine room machinery and Electric equipment ;
According to maker’s standard,

MISCELLANEOUS

1) Void space and cofferdam
epoxy primer 1 150

2) Chain locker

epoxy primer 2 300
Total 300

3) Rudder

(1) Outside

Same coating system as Bottom

(2) Inside
Volatile corrosion inhibitors powder

4) Rudder trunk
Epoxy primer 1 150
Epoxy tie coat 1 100
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Tin free S.P.C. A/F 1 125
Total 375

5) Sea chestinside
Same coating system as surrounding hull

6) Other store and workshop

Alkyd primer 1 70
Alkyd finish 1 50
Total 120

7) Anchor and anchor chain
According to maker’s standard.

PAINTING FOR GALVANIZED PIPES / OUTFITTING ITEMS

1) Inside the enclosed space
No paint

2) On the exposed weather deck

(1) Pipe (Including stainless steel pipe), platforms, handrails and stanchions
Epoxy primer 1 75

Same as surrounding finish coat 1 50

(2) Outfitting
No paint
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404. Pipework Colouring

All exposed piping systems are to be identified with colour bands in accordance with the

following colour schemes:

1) Bilge & ballast : black
2) Firemain : bright red
3) FW Systems Cold : blue
Hot : blue with red bends
4) Fuel oil : brown
5) Lub oil : yellow

6) Hydraulic oil : purple
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7) Sea Water System
8) Brine Water

9 | Compressed air
10) LiqUid mud

1) Bulk cement

12)  Drill water

13)% Air duck (machine
space & compartment)

Catfhodic Protection

Page 52

green
grey with green bends
white
Grey with brown bends
Grey
Blue with green bends
White

Apﬁropriate numbers and sizes of zinc anodes are to be bolted type to the immersed loaded

hulli nozzles, rudder and inside of the ballast tanks, seachests area, etc. for five (5) years life

spa,?n. Type and make to be Buyer’s approval.

- " NGAPO
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SECTION 6 — PLUMBING & PIPING

Ge|§1eral

All gpipes are to be arranged according to first class international marine practice with
suff;icient bore and thickness for the purpose intended. They are to be well clamped to the
ship’s structure and to have minimum number of bends.

Approved type of bulkhead fitting to be used where piping penetrates a watertight or oil tight
bull%head, deck or tank top. Expansion elbow or bends only are to be fitted where necessary
to avoid damage due to expansion or movement of the structure. Piping on hot service is to
be iénsulated and is to be clammed to the structure after insulation has been fitted. Oil fuel and
lube oil, compressed air and exhaust piping are to be black steel, other pipes to be
galvanized, actual schematic diagrams of piping systems shall be provided and approved
befére installation. Pipes and pipe fittings can be GB measurement size and fulfill the
Claés requirement, the flanges and valves shall be ISO/DIN standard. Pipes system are to
be fitted with cleaning plugs and drain cocks, where necessary.

All suction lines connected from Main Sea Chest lines will have individual strainers and valves
apart from the common Sea Suction Strainer or valve. All tanks having a positive head for any
of penetrations/opening to that tank should have a tank mounted valve. The Sea Main Line
con;necting both sea chest to be SCH 80 including the branches up to the first valve. Tank
Sué:tion lines to be of same size as per the pump capacity. Manifolds to be sized accordingly.
All valves will be marked with appropriate name plates. Bunker station (P & S) will be
arrejnged on deck with common filing of diesel oil. All pipes of 15mm and over to have
flanged connections except in accommodation and inside tanks where sleeves to be used.
ThQse below 15 mm are to be screwed with unions or similar except for the air piping where
buttﬁ'-welded with flanged connection is to be adopted. Threaded pipes are to be avoided
wherever possible except in fresh water supply system for domestic use. Where screwed
connections are used, exposed and uncovered threads are to be treated with an approved
anti-corrosive compound. All bare steel pipelines to be painted with primer prior to final finish
coat as per paint specification.

All air vent pipes for tanks and voids to be carried above exposed decks and terminated in
tank vent check valve as required. Float balls to be PVC. All ballast and freshwater tank vent
to Have insect screens. Vents are to be fitted to all under deck store spaces. All sound pipes
to be fitted to each tank and to extend above exposed deck, as necessary and fitted with
brass cap and brass keep chain. Flush deck sounding pipe to be avoided on exposed deck, to
the extent possible.

Shdrt sounding pipes to be fitted to double bottom tanks in engine room, F.O. double bottom’s
soufnding pipes to have self closing weighted cock. All filling connections for F.W. tanks to be
fitte;ld on main deck complete with brass screw cap and keep chain.

Filling pipes to be clearly marked with engraved brass tally plates.

IGAPQR]
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Colour code is to be advised by Buyer. Bilge, scupper, fresh water, cargo lines and fire lines
to be hot-dipped galvanized to a thickness of at least Microns.

Fluid pipes are not allowed to be laid above switchboard or distribution board. Screens to be
arrangement where fuel oil and lube oil pipes are laid on hot area.

All steel pipelines to be painted with coats of primer prior to final finish coat. Shipside valve to
be classification approved marine type.

Pipes situated in the assumed extent of damages are to be provided / arranged to prevent
progressive flooding as per SPS code 2008.

The flow speeds in pipes must not exceed the values below if not otherwise stated in this

specification:

System Velocity
Seawater pressure side 3.5m/s
Seawater suction side 1.5m/s
Fresh cooling water suction 2.0m/s
Fresh cooling water discharge 3.0 m/s
Hot water circulation discharge 2.0m/s
Hot water circulation suction 1.5m/s
Compressed air 25m/s
Lube- / hydraulic oil suction 1.0 m/s
Lube- / hydraulic oil discharge 2.5m/s
Marine diesel oil pressure side 25m/s
Marine diesel oil suction side 1.5m/s
Bilge suction 25m/s
Bilge discharge and ballast 3.0m/s
Fuel oil pressure side 25mls
Fuel oil suction side 1.5m/s
Mud/Brine pressure side 3.5m/s
Mud/Brine suction side 2mls
Methanol suction side 2mls
Bulk pressure side 3.5m/s
Bulk suction side 2mls

501. Pipe and Valve Material
Hull pipes to JIS or equivalent. For pipe passing through tanks, pipe scantlings may be

increased to be to Classification requirement.

System Material Remarks

Sea Main Line Galvanized steel Seamless sch 80
Bilge & Ballast Galvanized steel Seamless sch.80
Fire & Wash Deck Galvanized steel Seamless sch.80
S.W. Cooling Galvanized steel Seamless sch. 80
F.W. Cooling Black steel Seamless sch 40
Lube QOil Black steel Seamless sch 40
Fuel Oil Black steel Seamless sch 40
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Sariitary (FW) main line PVC(approved type) W.P-6 Bar
/copper(applied) in accommodation)/
; Galv. Steel Under deck)

Soili Pipe UPVC(approved type )/Stainless Steel Seamless sch 40

Air & Sounding Galv. steel /Black steel Seamless sch 40
( to suit tank)

Cor;ﬁtrol copper tubing

Compressed Air Black steel Seamless sch 80

Exhaust Black steel ERW sch 20 main engine
? sch 40 Aux. engine

Bulk Black steel Seamless sch 80

Mud/Brine Galvanized steel Seamless sch 80

Whére galvanizing is specified, this is to be hot dipped and to be carried out after fabrication
as f;ar as practicable and rectification of the damaged coating to be done in any case. Piping
is nbt to be led through tanks as far as practicable.

Val\;/e:

Shipside valves are to have cast steel or bronze body and bronze trim with class
app‘iroval .Valve on bilge, ballast, cooling water(S.W. and F.W.)fire and wash deck may be
cast iron body with bronze trim. Fire main system valves to be type approved. Valves on
corr%lpressed air system to be steel or bronze. Valves on fuel oil and lube oil systems can be of
cas{ iron/bronze.

502. Bilge & Ballast System
Bilg;e and ballast pipes of hot-dipped seamless galvanised steel Sch. 80 are to be arranged in
acciordance with the classification’s requirements and SPS Code 2008. Mud or Strum boxes
arezto be fitted in the system where applicable in accordance to Rules requirement. Mud and
strum boxes to be galvanized. Valves to be provided on either side of the mud boxes on the
mai_:n sea suction to facilitate cleaning. Filling, suction and discharge pipes to be fitted to all
tanks. Suctions to be fitted as required by Classifications. Upon completion, the systems are
to Se pressure tested to Classification requirement. Care is to be taken to ensure drainage to
bilgé suctions and scuppers. High level bilge alarms to be provided and connected to alarm
panel, All main tanks, including the Skeg to have 40mm diameter screw fittings, stainless
steel docking plugs fitted at their lowest point as far as practicable.
Suctions are to be fitted to the following compartments:
- Bulk tank compartment
- Bow thrusters compartment
- Engine room
- Steering gear compartment, etc.
Filling, suction and sounding pipes are to be fitted to all tanks. Drain plugs of 38mm (1%%")
diaﬁqeter stainless steel screw fittings are to be fitted in double bottom drill /ballast water,

% A




40442

503.

504.

Page 56

potéble water and foam , dirty, sewage and bilge holding, void tanks, and all deep tanks. Two
dodking plug spanners are to be supplied.

High level bilge alarm is to be provided in engine room, steering gear, bulk tank and bow
thrt,fsters compartment, and indicators to be installed in engine control room and wheelhouse.
A séaparate bilge pump shall be provided for handling the dangerous spill(brineresidue) Means
to ti)e carried out to separate the bilge systems in steering gear compartment with other
normal bilge when the vessel carry Brine.

A nbn-return valve shall be fitted on the pipe in the compartment containing the open end, the
bilg:e valve shall be operatable from above bulkhead deck.

Airi& Sounding Pipe

Sanding pipes are to be fitted to tanks, cofferdams and drain well, as required by
Cla;ssification. Sounding pipes are to be removable for the part inside the tank. Double bottom
tanI;<s are be sounded from the engine room. Self-acting weighted cocks to be fitted.
Narj?neplates of brass engraved with the tank number and purpose to be fitted. Striking plates
or e%quivalent to be fitted at bottom of sounding pipes. Air pipes terminating on deck to have
ven§t heads with ball float valves. Air pipe for loose tanks to be terminated on top of the
res;:é)ective tanks.

All :air and sounding pipes except for oil tanks shall be galvanized. Ventilation head for fresh
watzer and ballast water to be provided with S.S./brass insect screen and oil tanks to have with
S.S;. flame arresters.

Filling connection is to be with flange closures. Additionally sounding pipes shall be of welded
typéd with closure device .All filling connections, on deck, for fresh water, fuel oil and lube oil
shazll have stainless steel CAMLOCK coupling.

Fuel Oil System (DPS-2)

Fuél oil pipes of seamless black mild steel of Sch. 40 are to be arranged with valves, filters,
maéwifolds, pumps and tanks in accordance with piping drawing and to meet classification’s
reqi;Jirements.

The ship’s oil fuel bunkers are to be arranged with one of the bunker tank arranged as an
oveﬁrflow tank, which is fitted with suitable level alarms. QOil fuel bunkering connections are to
be arranged port and starboard on the main deck with 5" CAMLOCK fittings for quick
fiIIirig/discharge for all bunkers, suitable spill trays. Sampling cocks and pressure gauges are
to be provided. A relief valve shall be provided on the main bunker line in the E/R.A high-
preésure alarm is also to be provided on the main bunker line. Save-all trays are to be
pro§/ided on all filling, vent, sounding connection of fuel and oil. The oil fuel piping is to be
arrajnged so that the transfer pump may draw from any of the bunkers and discharge to either
the daily service tanks or the settling tanks. A spring loaded draw-off cock is to be fitted to
each daily service tanks and the settling tanks.

=
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Ead:h oil fuel bunker and settling tanks to be fitted with an overflow pipe led into a common
mai%n, as far as practicable, which is to discharge into the overflow tank, The service tanks or
day;f tanks to have overflow to the settling tanks, A single air pipe is to be arranged from the
oveérflow tank and is to be terminated under the forecastle deck bulwark with appropriate ball
floa;ft vent head and flame arrestor screen. The over flow line is to be fitted with illuminated
sight glass and audio visual alarm.

Drié trays of minimum 150mm coming height are to be fitted in way of pumps. Drain from drip
tra);s to be drained to dirty oil tank. Emergency shut-off valves to be fitted on fuel oil and lube
oil tzanks subjected to static head.

qui¢k closing devices for fuel oil valves are to be provided as per Rules and Regulation.
Veésel shall be equipped with an accurate & easily operated sounding or gauging system.
Thié system should indicate true quantities of fuel in each tank. This system should have
remote display(s) together with a paper printer or other hard copy recorder in the Bridge.

The% diesel fuel discharge & intake pipes shall be fitted with gauges or flow meters which can
accyrately measure quantity of fuel taken on board & discharged.

Fre;sh water & Diesel fuel discharge & intake pipes or lines shall be fitted with pressure
gaLiges and sampling cocks for monitoring quantity at periodic intervals during discharge and
inta:ke of diesel fuel.

Eaéh day tank and settling tank is to be provided with supply, auto filling and overflow pipes,
draijn valves, low and high level alarm, heat resisting flat sight glass c/w self-closing cocks at
topé& bottom ends as per classification and EO requirement. Fuel over flow main line with
sight glass in between fuel oil daily tanks and fuel overflow tank is to be arranged.
Emérgency stop button for FO transfer pump to be installed in the emergency generator
roofn. Tamper —proof flow meter (calibration certificate to be provided) to be fitted before the
endine and return to the day tank c/w strainers to be provided for independent monitoring fuel
conisumption for each generators engines.

Sep:arate Fuel oil flow meters and valves to be provided from the daily tank to each generator
eng;ine so as to calculate the fuel oil consumption for the generator Engines.

FO Purifierx1 no. of about 2300 Litres/hour capacity to be provided for the purifying the fuel
oil f,TroIIey beam or lug to be provided near purifier for cleaning of bowls .Fuel oil purifier to
be self cleaning type .The settling tanks are to be located at a higher level.

Lube Oil System

Lub;e oil pipes of seamless black mild steel of Sch. 40 (internals to be acid cleaned) are to be
arrajnged in accordance with engine manufacturer's recommendation and to meet
cla#sification’s requirements.

Lul@e oil storage tank is to be provided in engine room with filling pipe and air vents with
suitjable save all trays, fitted on the main deck and level gauge with volume indication for the

tanl§< . The generator engines are supplied with built-in lube oil pumps. The lube oil/hydraulic

oil tianks are to be located in the bottom and wings.

o7
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L.O. Purifier x 2 no. Of about 700 Litres/hour capacity each 2-stage heater is to be installed

and; connected to the system, purification as required. The purifiers to be self cleaning type.

Enéine Cooling System (DPS-2 Central cooling system)

Geu%ﬁeral:

Deék machinery and air-conditioning shall be freshwater-cooled. The cooling system shall
prO\?/ide necessary cooling for connected equipment. Calculations to be based on S.W. inlet
temﬁﬁperature + 32 °C, Seawater discharge velocity in pipes generally not to exceed 3.5 m/s
whén fully utilized. Freshwater velocity in pipes generally not to exceed 3.0 m/s.

Nuri'nber and capacities of pumps, heat exchangers and the dividing of the systems shall be in
accbrdance with the different modes and supplier's recommendations. The coolers/heat
exchangers shall be of plate type with plates of titan material, Min. 20% fouling to be
inclﬁded . All coolers shall be arranged with possibility for back-flushing on the sea water side.
Pipéng and valve materials refer 501

Maiin propulsion diesel engine Cooling
Shibyard shall provide all components for the main propulsion diesel engine and main

generator diesel engine cooling .

Each main propulsion diesel engine shall have attached fresh water pump(s), and coolant
thermostatic valve(s), as required. Each main propulsion diesel engine shall have jacket
water expansion tank(s) (with water level indicator and low level alarm switch) and plate heat
exchanger(s). Flexible piping connections shall be provided at engine connections. Shutoff
val\ées shall be provided at heat exchangers to minimize coolant loss when servicing heat
excihangers. Schedule 40 Fresh water coolant piping shall be provided between the engines
andz remote components and shall include low point drains and high point vents.

Eacgh main propulsion diesel engine shall provide a sea water cooling pump, a sea water
straiiner. One unit SW cooling pump shall be installed as standby for automatic starting in
cas;e of duty pump failure for either engine. Sea water cooling piping shall be seamless galv.
and shall include low point drains and high point vents.

Tw¢ off F.W.. cooling pump to be provided for cooling of gear boxes ,intermediate shaft
bearings etc.. The shafting generator /motor self shall be cooled according to manufacturer's
requirements.

Eth main propulsion diesel engine shall have monitoring and alarm instrumentation as
rqujired by CLASS for EO and DPS-2 notations which shall include: Water inlet, pressure-low
or flow-low ; Water outlet, temperature-high ;Cooling water in expansion tank, level-low.

=
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Eacih heat exchanger shall have local temperature indication on each inlet and outlet.

Aufxiliary Machinery Cooling

Main Generator Cooling

The main generator engine shall be cooled with attached heat exchanger(s), fresh water
circ:ulating pump(s), fresh water thermostatic valve(s), and sea water cooling pump, final is
accfording to maker's recommendation.. Sea water cooling piping shall be of seamless
gal\f/anized steel pipe. Instrumentation and monitoring shall be as required by CLASS for EO
notation.

Thé generator self shall be cooled according to manufacturers requirements.

Emérgency Generator Cooling

Thé emergency generator shall be radiator cooled with attached jacket water pump,
therﬁmostatic valve, belt driven radiator fan and radiator.

Thé radiator hot air discharge shall be suitable for fitting to a flexible connection and a
disc}harge duct with fire damper and louver.

Boy}v/Stern Thruster Motor and Drives Cooling

Eacfh bow thruster motor shall be fresh-cooled or according to manufacturer’s requirements.
Piping shall include low point drains and high point vents. Instrumentation and monitoring
shafll be provided as required for CLASS DPS-2 notations.

Fre%sh Water Cooling Treatment

Thé Shipyard shall provide a corrosion inhibiting antifreeze for all engine fresh water circuits
in siufficient concentration to protect against freezing.

Thé shipyard will be responsible for proper sizing of all cooling system components required

for épecific equipment included in the vessel.

Con%npressed Air System (DPS-2)

Thq main engines are to be air started. The compressed air pipes of solid drawn black mild
steél are to be arranged with air bottles, valves, pressure gauges in accordance with
ma:nufacturer’s recommendations and to meet classification requirements.

-Th?re are two (2) air bottles of suitable size for the starting air purpose

- T\;VO (2) electric air compressors are capable of charging the air bottles within one hour

Air compressor are to have automatic stat / stop, Intermittent auto drain, running hour meters,
amrEneters and lead lag switches. One (1) of the compressor to be supplied with alternate
sou;rce of power from emergency generator.

Emjergency shut off valve to have independent air bottle station located outside the Engine

room




40442 Page 60
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-Sei’vice of air of 7 Bar to be available in Engine Room(2 Locations),Workshop, Aft Thrusters
Ro@m, Bow Thrusters Room, Bulk Tank room, Emergency generator room, All decks external
areja in the fwd and aft,

An falarm is to be provided in the main control station and the navigation bridge to indicate a
Iow% level starting air pressure condition, which is to be set at a level where further main
engi;ine starting operation is possible.

Au>(iiliary air bottles and air dryer shall be provided.

508. Hyéraulic Systems

Th(—j‘i hydraulic pipings of solid drawn steel (internals to be acid cleaned) and high pressure
fleijle hose of approved type for steering gear, anchor handling winch, rope reel, towing pin/
Iocl{ jaw, tugger winch, anchor windlass and capstan, etc and detail of system/ material to be
folléwed in accordance with the manufacturer's recommendations and to meet classification
requirements. Adequate strainers to be provided.

}

509. Fire & Deck Wash Service
Salti water for the fire fighting and wash deck service are to be supplied from fire fighting/
genzeral service pump in engine room and from the emergency fire pump to a fore and aft
mai?n run under deck with branch line of 65mm and with 2-1/2” instantaneous hydrants valve
as per applicable rule .The fire hydrant coupling to be John Morris instantaneous coupling
witr; twin twist lock or equal.
Hoée reel, hose nozzle and lever for opening of valve to be stowed in boxes adjacent to each
hydirant.
Eaéh pump discharge is to connect to the system through an accessible isolating valve and
eac%h main deck branch is to have a shut-off valve and cap at the main .Drain plugs to be
fitteb at low points in the system.
Hos‘ies with standard approved type of instantaneous coupling are to be supplied with nozzles.
As far as possible hydrants are not to be located in accommodation area.

510. Frejsh Water System-cold

A pfotable water pressure system is to be fitted for drinking and washing purposes .One FW
Iineg complete with UV sterilizer or equivalent filtering system to remove sediments ect. is to be
provided and supply to drinking water fountains, one tap in the galley ( to be distinct) are to be
supgplied from this line .

Fre:sh water system is to consist of a pressure tank (500 Litres) and one pump.One (1)
add;itional pump is also to be fitted to act as standby for both fresh water and sanitary water
pur{wps.

s T F
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Dorfinestic fresh water system shall draw water through separated (independent) suction pipes
fror§1 forward fresh tanks port & stbd. The fresh water maker outlet to be directed to these
tanlj(s.

Veésel shall have a completely separate clean FW (potable water) system together
pipés/lines & pumps, which are not used for pumping bilges, ballast or fuel, The tanks are to
be éie-odorized before putting into use.

A hiot & cold water dispenser is to be arranged in the mess room.

Sufi‘icient storage tanks for domestic FW shall be provided together with the necessary
eqdipment for filling from a deck manifold, venting lines with insect screens, level gauging by
sighit glasses, sounding facility, drain facilities etc. The clean FW discharge pipes or lines
shagll be fitted with flow meter and sampling cock for monitoring quality at periodic interval
during intake & discharge of F.W.

An iemergency hand pump to be the freshwater tank shall be fitted in the galley as a standby
to tr}e main pressure system. Foot valve to be fitted for each suction of fresh water tank.

All gfresh (hot and cold) and seawater service piping shall be of U-PVC (class approved
typ%)/copper tube.

Colg & hot freshwater shall to be led to all sinks and basins. Hot & cold freshwater supply to
shoWers shall be led through mixing valves of the anti-scale type. Taps for cold freshwater
supéply to wash basins shall be spring-loaded.

Oné (1) each service points for fresh water to be available on Main deck and all exposed

ders and also in Engine room.

Fresh Water System- Hot

One (1) fresh water calorifiers with adequate capacity (approximately 500 litters) shall be
proyf/ided for supply of hot water throughout the vessel. The hot water heater shall be
eleétrically heated by two immersion heaters and be thermostatically controlled to cut-in and
cut-gfout in sequence. The calorifiers to have safety valve, thermometer and other safety
devéices.

The; calorifiers is to be adequately lagged. A thermometer is to be fitted to the heater. One hot
watier circulation pump shall be installed for forced circulation to circulate the hot water
thrcéughout the vessel.

Foré:ed circulation to be provided by electric driven centrifugal pump having Cast Iron casing,
brohze impeller and stainless steel shaft.

Hot;, fresh water and cold fresh water system shall be equipped with dedicate pump. One
spaire pump with electric motor shall be provided in store .The necessary controls for
auté)matic operation, as well as monitoring and safety features shall be provided.

One (1)10-litre electric how water heater, with automatic filling and thermostatic controls, is to
be provided for the Mess room.

The; hot water pipes to be lagged (insulated) using Armaflex pipe insulation.

Hot water service point to be available in Engine Room and Workshop.
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San;itary water System

A piressure system identical to the fresh water system is to be fitted. Fresh water system shall
be zused for toilet flushing. System to supply sanitary water to water closets and taps for
wasj;hing down purpose .The pumps in sanitary is to have bronze casings, bronze impeller and
Stainless steel shaft. The piping in accommodation area behind panelling shall be of copper
(excgzept mainline).

The FW hydrophone and pump should have identical capacity as that of the FW hydrophore
system.

Thé FW sanitary pump shall be provided a suction line from the freshwater tanks/system,
thrcfugh isolating valves and spectacle blanks to provide flexibility for using either fresh or sea
watier for the sanitary system. Similarly, the outlet from the pressure tanks shall be
inteirconnected through isolating valves spectacle blanks to facilitate only one pump supplying
the Esanitary and domestic freshwater system when using freshwater for both systems.

FW and sanitary pumps shall be identical

i

Sariitarv Fittings

1) Washbasins : white vitreous China, 500mm x 400mm with 12mm
: cold/hot water supply.

2) Showers . 12mm cold and hot water screw down taps and mixing
valves.
3) wC ;. white vitreous China with plastic seats and lids.25mm

FW supply with flush valve and F.W supply for cleaning.
White ceramic urinals c/w F.W supply with flush valve.

4) Galley sink unit . Deep type stainless steel twin bowl unit 12mm
‘ supply c/w filter hot & cold FW
Sctipper & Discharges

Discharges from washbasins, showers, sinks are to be grouped into common cross main(s) to
disc%harge overboard through storm valve(s).Internal scuppers from accommodation are to be
takén separately. Discharge from W.C. is to be led to a sewage treatment plant adequate for
60 é)ersons.

Scuppers from the refrigeration spaces are to be led to the bilges. Scupper from AHU drain is
to be led to deck scupper.

50mm scuppers to be fitted in toilers. Laundry and galley scuppers to be 80mm.All internal
scubpers are to be sloped, and fitted with portable gratings. Scuppers to be of JIS standard or
sim%lar.

Disﬁ:harges and taps generally to be as follows:

Showers: 50mm with P-trap

Wash basins: 32mm with deep seal bottle trap
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Galjey sink: 65mm with water and grease trap, strainer to be fitted

W.C.S:100mm

Cleianing plugs to be fitted as may be required.

Opén superstructure/deckhouse decks to be drained by 50mm scuppers.

Moiisture condensate drainage has to be provided from behind accommodation panelling
above main deck.

All scupper and drainage pipes shall be galvanized steel pipes. Inside scuppers shall be
pro§/ided with water seals and shut off device. Overboard- discharge shell penetrations are to
be of galvanized steel with stop valve and non-return flaps. All scuppers gratings on the Main
decék to be easily removable type for Plugging in case of fuel leakage

Necessary wooden or Rubber plugs to be provided.

Refrigeration System

Oné (1) Refrigeration plant R404A system direct expansion type, water-cooled, electrically
driv;en, direct coupled, to be installed on vibration-free mountings, complete with all necessary
acci’essories, such as dryers, oil separators, liquid level sight glasses on the condenser , liquid
f|OV\é sight glass on the refrigerant line, oil and refrigerant charging connections with proper
isol?ting valves. For charging of refrigerant a hose set with pressure gauges shall be
proyided. Ratchet spanners shall be provided for opening/closing of valves. Major
conéﬁponents of the system shall be as follows.

-Two (2) condensers, each with 100% capacity.

- Tvyo (2) fresh water cooling pump, one acting as 100% standby.

Thei plant is to maintain temperature of (-)5 °C and (+)4 °C in refrigeration store spaces.

Diai type thermometers to be supplied and fitted for each chamber with dial mounted on
outside of chambers.

Ref}igerant pipes to be seamless copper and to be lagged. The plant shall be skid mounted
and located to adjacent to refrigerated rooms minimize length of refrigeration gas piping. Belt
drine will not be used for driving the compressors. The motor for the compressor are to be of
totally enclosed fan cooled type with Class H insulation, IP 54 and S1 Continuous rated.
Ref}igerating system shall be of the fan /coil blower type and to be automatically controlled.
Scdpper pipes to be fitted draining to main scupper lines and led to overboard. Except
refrigerant line no other pipes to pass through cold rooms. Drain from tray to the scupper is to
be provided with defrosting arrangement, Door gasket in freezer room is to have heater.

Thé built-in walk-in chiller and freezer shall be furnished and installed as shown on the
drawings.

Twé (2) complete sets refrigeration compressor units shall be fitted in the engine room with
easy accessibility.

Each compartment shall be accessible through a proper stainless steel insulated door with

150mm minimum polyurethane to preserve temperature. Each compartment shall be

_ %
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thermostatically controlled. In addition, each compartment shall be fitted with a drain for
condensate and water accumulation.

Proivision for latching access door from inside the freezer and chiller room is to be provided.
Extéa precaution shall be taken to ensure that a vapour seal be maintained. The chiller and
freezer will be fitted with deep shelves and sea rails all around for storing food.

Thei refrigeration compressors will be Bitzer c/w water cooled copper nickel condensers and
FW Cooling pump for the system.

Thé refrigeration compressor units will be identical, each sized to 100% capacity. One unit is
runhing and the other serving as a standby unit. The units are fitted with proper sealed
refrigeration valves so either unit can be isolated for service. The operating unit will service
botEm the chiller and freezer fan/evaporator units, with pressure/temperature controlled
exp%nsion valves. Chiller and freezer have its own thermostat, controlling the compressor
opQration and regulate the flow of Freon to each fan/evaporator unit.

A riemote temperature gauge will be installed outside the chiller and freezer, and door
alarzm/bell with indication light to be installed in the bridge/ galley. Suction & pressure gauges
(pef’manent) will be provided for each refrigeration compressor.

Thé floors of the chiller and freezer will be finished in stainless steel sheets covered with
woc::d grating, the sides and overhead will be stainless steel sheet metal over non-flammable,
oil fesistant type of insulation. Shelves will be stainless steel frames with stainless steel
bottjoms and raise three and four tiers high, and approx. of 200mm above floor level.

515. Heéting, Ventilation & Air-Conditioning
Thé air-conditioning system'’s design should have 100% redundancy. The air-conditioning
plarét shall be R404A high pressure system direct expansion type, water-cooled, electrically
drivjen, to be installed on vibration-free mountings, complete with all necessary accessories,
such as dryers, oil separators, liquid level sight glasses on the condenser, liquid flow sight
glaés on the refrigerant line, oil refrigerant a hose set with pressure gauges shall be provided .
Rat?:het spanners shall be provided for opening/closing of valves.
Air handling unit (AHU) blower unit and return ventilation are to be designed and installed with
Iowinoise insulation material for minimum noise level. The air-conditioning plant is designed
in a‘fccordance with marine type standard system. The system is to meet the IMO and SOLAS
requirements.
All vent outlets are to be fitted with adjustable dampers capable of closing completely or as
necessary for air balancing. Cooled air through mechanical ventilation system is to be
theémostatically controlled from one central location, near the air handling unit return.

WARTSILA SHIP DESIGN SINGAPO
/ / 7
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Firé dampers with indicators and/or fusible links are to be provided as per SOLAS
requirements. Dampers are to close automatically in the event of fan failure, fire or shut
dovf(n. Dampers are to be fitted with manual over-ride feature.

Air-}:onditioning plant is a single duct, high velocity air conditioning system, comprising a
ceniﬁtral air handling unit and a spiro-duct type air duct system. This high pressure system is
to be installed to serve all cabins, living & public spaces & stores in the accommodation area,
etc.. The central air handling unit consists of:

- Filtering section with dry-type filter

- Fan section with V-belt driven high pressure fan

- Cooling section with air coolers for direct expansion of freon R404a or equal

- Heating section with electric heaters

- Oil/gas separator

Thé branch duct serving the sickbay exhaust and air-conditioning ducting is equipped with a
nonif-return flap. The plant is to maintain the inside climate conditions as described under this

~ section.

Ceiging air-grilles of pan type diffuser or punkah louver with noise attenuation box are to be
proYided as necessary for supplying of the conditioned air. Grilles to be equipped with air
voIL}me control dampers.

A high pressure duct are joined by means of rubber rings mounted on the fittings ensuring an
airtight and durable assembly. Exhaust return air is drawn from mess rooms and
passageways through the exhaust units with low noise insulation material and travel through

the ducting to the mixing chamber on the central air handling unit.

Spiro-duct and return duct are to be insulated and system must be follow the manufacturer's
standard and to meet with SOLAS requirement.

All [Z:reon gas system for refrigerating and air conditioning equipments shall be CFC-free and
made of environment friendly materials.

Maj.:or components of the system shall be as follows. Each plant should have

-TWo compressors, each capable of meeting 100% of area served by that plant to be cooled,
On;e (1) working, one (1) standby

-Or{e Air handling unit with twin fans.

Tw¢ (2) fresh water cooling pump, one acting as 100% standby .Spot cooling shall be
provided in Galley, All Stores, Laundry, Common Toilets, and Change Room ect.

Design Conditions as follows:

Outside Temperature 45°C, 90% RH (summer); -20°C (winter)

Inside Temperature +22°C, 50% RH(summery); +20°C (winter)

50% Return air and 50 % Fresh Air with facility to take 100% Fresh air.

- — ‘GAPORE
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Duéts to be spiral type (High pressure duct) and insulated by minimum 25 mm thick glass
woo:EI to ensure that the condensation will not occur on the outer side. Each space to have
cabjgin attenuator units — silencers for volume /velocity control. The ducts to be concealed
beh%ind deck head lining. Fire dampers to be fitted where necessary.

Exhiaust from cabin or compartment to be through louvered grilled in lower part of the door.
Thé coolers/ condensers shall be designed for 25% fouling factor. Belt drive will not used for
driving the compressors. The motors for compressor drive shall be S1 continuous rated IP55,
Cla§s H insulation and TEFC. The air-conditioning plants shall be skid mounted on vibration
free mountings and located in the AHU room to minimize length of piping.

ECR and workshop each to have floor mounted water cool (5 Ton Minimum) packaged unit
of éufficient capacity .The conditioned air to be ducted for proper distribution. Additional Ail
cooil Split A/C of 3 Tons each to be provided in Wheel House x 2 nos. Outdoor unit to be
expélosion proof type (Total no. of air cooled units 3Ton x 2 nos.)

Veritilation:

Follpwing spaces to have forced supply and /or forced exhaust :

EnQine Room: Two (2) forced supply fan dual speed reversible type

The: temperature in the Engine Room shall not exceed 55 °C

Caéacity: minimum according to diesel engine ship and auxiliary machinery .

Thg reversible fan shall be fed from the emergency switchboard

Thfuster Rooms (Bow & Steering gear) : One (1) forced supply and one (1) forced Exhaust
Cargo space, Galley, Toilet, Hospital, Stores and all spot cooling area without recirculation
X Orje (1) forced exhaust and natural supply

thrdster motor to have interlock with the respective ventilation fans.

Spéce Air Changed Per HR
| Supply Exhaust
Galley 20 40
Toilets - 15
Lauindry/drying room - 15
Dryjprovision 10 -

Natyral ventilation is to be provided for cofferdams, and tanks.

Exﬁaust Pipes & Silencers

ExHjaust pipes (external pipes to use stainless steel (316) of Sch. 20 seamless and Sch. 40
for generator are to be led to top and out of funnels. Exhaust pipes and silencers are to be
ins@lated with heat resisting insulating material (non asbestos type) and covered with metal
clad;ding (aluminium or galvanized sheeting). To provide vertical ladder internally for
inspection purposes.

=%
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The number of expansion pieces (bellows), fixed resilient supports and anchor supports for
engines exhaust pipes shall be arranged, where all mountings and supports to be noise
absorbing and flexible mountings to minimise any noise and vibration.

All exhaust silencers to be fitted with spark arrestors c/w water drains to be fitted to all lower
part exhaust pipes. Silencers are to be certified if so required by classification.

To help ensure the emission control solution is correctly designed , sutible space to be

reserved for the future ‘s installation of catalytic converters before exhaust silence .

Dispersant System

An anti-pollution oil dispersant system can be provided, complete with the following:

a) One (1) detergent proportioner of between 3% to 6%.

b) Two (2) spray booms, one each at P & S, 6m long aluminium, each fitted
with 3 nozzles of 125 litres/min at 5 kg/ cm?. Booms to be hinged such
that these can be swiveled in for storage and secured perpendicularly
out when in use.

c) One (1) detergent pump at 45 m?/hr at 50m head.

Bulk Tank for Dry Bulk Material

Bulk Tank and System

The system is designed for transporting cargo of cement, barite and bentonite with a
maximum specific gravity of 2.5.

Filling / discharge / vent line for the outlet station arranged on the main deck at port &
starboard side amidships. 5 inch dia. discharge pipe line c/w female kamlock
coupling shall be along the port & starboard side crash rails and discharge point at
the stern.

Discharge and purge air system c/w compressor emergency stop button to be
operated / controlled from central control panel and located in the wheelhouse. The
bulk system shall be remote operated with the exception of the butterfly valves
(manual operated) located on the main deck. Deck connection for filling / discharge /

vent line shall be of 5 inch dia. quick disconnect type female kamlock coupling.

External and internal surface of bulk tanks shall be blasted to SA 2% and primed with
one (1) coat of intersink epoxy primer and two (2) coat of epoxy paint for external
surface area.

Capacity of bulk tanks : 3 nos. x 1900 Cu. ft. approx.
Type of bulk tanks : vertical double Dome type
Tank to be classification: DNV
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Working / operation pressure  : 82 psi (5.6 bar)

All the bulk tanks to be complete with aeration system, air nozzle, quick release
manway, sounding point, lifting lugs, legs and pipe connection for dicharge, Filling
and vent links c/w air inlet, high level indicators / alarm, safety valves and pressure
gauge with transmitter. A pressure equalization system shall be provided to assure
minimum pressure differential between the upper and lower spaces within the tank.

The four (4) nos. bulk tanks shall be individual remote operated system for filling,
discharge and vent line before inlet tank and main deck to be individual manual

operated.

Bulk tank compressor

Two (2) nos. rotary screw type or equal electrically driven compressor (each 19.3
m®min approx.) or equal air compressor with slipring type motor (one unit in serving
and one unit in 100% standby) to be provided and free air delivery of suitable
capacity at 5.6 bar (82 psi) for bulk tank operation c/w soft starter panel.

The system consisting of One (1) complete set refrigerated air dryers and capacity to
suit Two (2) unit compressor operation condition. The system included cyclone water
separator, sea water cooling pump c/w starter, oil / after sea water cooled and
moisture separator c/w auto drain trap etc. and all the system to follow the
manufacturer's recommendation.

Air piping system from compressor to bulk tanks must be as straight as practicable to

eliminate condensation collection points.

All the pipe line for the bulk system to be hot-dipped seamless galvanised steel Sch
40. For filling, discharge and vent pipe-line to be 5 inch dia. and shall be flange
connected in lengths no longer than 3 metre and victualic couplings are fitted before
and after bends in discharge line. (if necessary)

Liquid Mud/ Brine

Liquid mud(include oil base mud)/brine pipe of hot-dipped seamless galvanized steel sch 80

clw

are to be arranged with valve, pumps and tank in accordance with piping system drawing and
circulating of liquid mud and drill water by-pass line for washing system in the mud tank to be
arranged.

4" dia. female kamlock deck fitting to be installed for common filling and discharge on

main deck port and starboard side at the amidship, and 4 inch dia. discharge pipe line

female kamlock coupling shall be along the port and starboard crash rails and dischargers
point at the stern.

%



40442

520.

521.

Page 69

Fuel Oil Transfer System

The fuel oil system shall be arranged with manifold for transfer between group of tanks in
addition to discharge/supply to deck.

The fuel transfer system shall be fitted with a printout metering system. The fuel transfer flow
meter(s) shall be provided with calibration certificates upon delivery of the vessel. The piping
arrangement shall permit using the flow meter (s) for filling, discharge and tank to tank
transfer. In addition to local reading/display of flow meter, remote display shall be provided at
the aft console in wheelhouse. Meters shall be of first class quality (Liquid Controls Model
M75-C-1 with mechanical local display and digital remote display with reset facility) and built
for ‘radio interference suppression’, The local indicator shall be mechanical with tamper proof
sealing and remote shall be digital display. The pipe line to have relief valve leading to the
overflow tank so to avoid over pressure on line. The discharge point to have pressure gauge
and sampling cock. Also by pass arrangement to be provided from the discharge to the
suction of pump with valve. The system shall have two (2) pumps and capacity of transfer of
each pump shall not be less than 150M3/Hour at 80 meter head. The pumps shall be
interconnected so as to provide 100% redundancy.

Pump start/stop switch with running/stop indication & safety cap for cargo fuel oil pump shall
be provided at aft console in wheelhouse and near main deck bunker stations. Selector switch

shall be provided at local and remote control station (wheelhouse)

Freshwater Cargo System

The FW cargo system to be arranged with manifold for transfer between tanks in addition to
discharge/supply to deck through flow meter. The water transfer system shall be fitted with a
printout metering system. The water transfer meter(s) shall be provided with calibration
certificates upon delivery of the vessel. The piping arrangement shall permit using the flow
meter (s) for filling and discharge. In addition to local reading/display, remote display shall be
provided at the aft console in wheelhouse, Meters shall be first class quality (Liquid Control)
and built for ‘radio interference suppression’. The local indicator shall be mechanical with
tamper sealing and remote shall be digital display. The discharge point to have sampling
cock.

The system shall have two (2) pumps and capacity of transfer of each pump shall not less
than 150m3/hour at 80 meters head. The pumps shall be interconnected so as to provide
100% redundancy.

Pump start/stop switch with running/stop indication & safety caps for cargo fresh water pump
shall be provided on aft console in wheelhouse and local start/stop switch shall be provided
near the pump. Selector switch shall be provided at local and remote control station

(wheelhouse).

%
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Deck Fitting/Cargo Piping System

The Kamlock deck fitting (female type quick coupling) to be installed for filling and discharge
(or common) lines on main deck, port and starboard side at the amidships, port at after.
Butterfly valve (S.S.) to be fitted adjacent to the quick coupling. In addition, discharge pipe
line c/w female Kamlock coupling shall be along the port and starboard crash rails and

discharge point at the stern to be arranged.
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SECTION 6 — DECK MACHINERY & EQUIPMENT

General

All deck machinery and equipment are to be supplied and installed to meet classification
approval for DNV notation and towing service. Following info are for guidance only and
subject to class acceptance & approval equipment number for this class of vessel.

Protective guards to be provided in way of deck machinery equipment at local control panel
area if necessary.

Anchors, Chain Cables & Mooring Lines
The anchors, chain cables and mooring lines are to be supplied in accordance with the

classification’s requirements. For guidance, they are as follows:-

Anchor : Two (2) AC-14 high holding power anchors, each min.1845 kg

Chain cables : 467.5M total length, 44mm dia, Grade 2 high strength stud link chains

Mooring lines : 4 X 170m long mooring rope of minimum 186 kN breaking
strength

Towing wire : 1 X190m @ 479kN breaking strength

Anchor Windlass/ Mooring Winch

One (1) unit hydraulic anchor windlass/ mooring Winch suitable for 44mm dia. (subject to final
confirmation) high strength Stud link U2 chain c/w two warping drums, two mooring drum and
two roller type chain stoppers is to be provided.

The cable lifters, mooring drum and warping drums are to be independently clutched and
variable speed local hydraulic control on forward of forecastle deck, the chain pipes, cable
stoppers roller type and hawse pipes are to be arranged at site.

a) Anchor Windlass:-
Duty pull : l1lltatOto 12m/min
Gypsy size . suitable for 44mm dia. U2 high strength stud line
chain.
Chain stopper :  suitable for 44mm dia. U2 high strength stud line
chain.
Brake control : manual operated band brake
Gypsy clutch : manual operated jaw clutch
b) Mooring Storage Drum:-
Drum capacity : 220m x 64mm P. P rope approx.

Duty Pull X 12 T at 0 to 12 m/min (1* layer)
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slack rope at 0 to 40 m/min
Brake control : manual operated band brake
Drum clutch : manual operated jaw clutch

Mast
The main and fore navigation mast is to be completely fitted out with necessary brackets and
stays for navigation lights and shapes. Climbing rungs to be provided. (Fore mast subject to

approval from marine department)

Manholes
All manholes are to be elongated shape with stainless steel studs, washer and nuts. In way
of main deck, they are to be of raised type with flush steel covers to wooden deck level.

In engine room and other machinery space manholes are to be of “standard” type.

Draft Marks

Draft marks are to be in metric P&S forward, amidship and aft as per the relevant regulations.

National Colours

“Staff” to be installed at mast for national colours.

Escape Hatch
Mild steel hatch cover c/w counter balance weight and 2 step stopper to be provided for

engine room, accommodation and store.

Storm Rails (Grab Rails)
Storm rails to be fitted all round deckhouse and on exterior bulkheads. Storm rails also to be
fitted in convenient positions in toilets, bulk tank / steering gear/Bow Thruster compartment

and engine room.

Drainage for Decks
Suitable scupper pipes to be positioned in funnels, along the main deck, deckhouse forecastle

deck and wheelhouse top etc. to facilitate deck drainage.

Towing Bollard

One (1) pipe ‘H’ bollard fitted aft anchor handling/towing winch.

Doors
Doors to be fitted as shown on the General Arrangement drawing. All watertight/weathertight

doors to be in steel. Aluminium BO Type Joining doors to be fitted at Wheelhouse sides c/w
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self-closing. Accommodation weathertight doors to outside, are complemented with fire rated

doors with and door self closing.

Internal fire rated doors in accommodation spaces to be of flush type and submitted to the

Buyers for approval prior to purchase.

Handrails & Stanchions

Stanchions are to be 65 x 16 FB x 1000mm high with short backstays and spaced not more
than 1200mm spaces apart. Top rails of 42 mm dia galvanised pipe and the lower rails of
20mm round bar. At access points, pipes substituted by 1/2” short link galvanised chain with

hook and eyes.

Ventilators

Four (4) axial low rpm flow fans of adequate capacity are to be provided for ventilation of
engine room. Ventilation deflectors will provide circulation to engine room fore and aft.
Natural exhaust through funnel casing. Ventilators and location of ventilators to be

considered to minimize noise, also on the deck.

Changing room, smoking room, sickbay, paint store, deck machinery room, deck workshop,
bulk tank & B/T & S/T compartment, CO2 room, WC shower unit and galley to be provided
with axial flow extractor fans and natural ventilation to be arranged for store, machinery space

or other compartment.

Emergency Generator set room is equipped one (1) reversible circulation fan and natural fan.

Covers for Deck Equipment
Sailcloth covers for deck equipment such as compass, anchor windlass, capstan, tugger

winch and control panel etc. are to be provided.

Handrails & Grabrails
Handrails and grabrails are to be fitted at strategic positions for maximum safety and to meet

rule requirements.

Bulwarks

See Section 2.

Ladders
All ladders to be steel construction. Tread to be non-slip, made of chequer plate or similar
construction. Vertical ladder to be constructed with 20mm square bar rungs welded to steel

flat bar and to be clear of steel bulkheads.
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Hand grips to be fitted as necessary.

Floodlights
6 x 1000W & 2 x 500W Aqua Signal Metal Halide Floodlights with Narrow/ Wide Angle
Reflector Tungsten Halogen (6 Aft & 2 Fwd)

Searchlights
2 x 2000W, Imax or equal Searchlights c/w remote controls (1 fwd & 1 aft)

Mooring Bollards
a) Bollards
Ten (10) heavy pipe double bollards are to be fitted on four (4) aft main deck and six (6) on

ford of forecastle deck as shown on the G.A plan.

b) Mooring Posts / Closed Chocks
Six (6) mooring pipes and three (3) closed chocks, size: 300mm and 400mm for the above

bollards are to be fitted to the bulwark as shown on the G.A plan.

C) Stand Roller
Six (6) 250 mm dia. and two (2) 200mm dia. fair lead-open type stand roller are to be

fitted to the main deck and forward forecastle deck.

Hawse Pipes & Anchor Recesses
Two (2) hawse pipes and chain pipes welded to 14mm anchor recesses.

Deck Sheathing

75mm thick hardwood planking to be arranged on the main deck. The timbers to be retained
by angle bars or flat bars with steel boundary plates at edges and plank ends as shown on
the G.A. plan.

Fenders & padeyes

1) Rubber fenders : 400mm width x 300mm height “n” type, 4 (four) sets of rubber
fenders to be fitted at ship side port & starboard as shown on the GA drawing.

2) Padeye : 20 x 10 Tons S.W.L. padeye spaced 1.80m and 4 x 25 Tons S.W.L.

padeye to be fitted at side of main deck.

Anchor Handling cum Towing Winch
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One (1) Min. 160 tonnes SWL hydraulic low or high pressure winch of waterfall type (double
drum) with two declutchable drums with band brake c/w emergency quick release system and
transmission would be from a low speed high torque low pressure hydraulic motor c/w
manually operated hydraulic spooling device common for two drums and remote operated

from bridge.

Below description to be confirmed by manufacturer.

The anchor handling/ towing winch would comprise a lower anchor handling drum and an
upper towing drum mounted in a waterfall configuration. Both drums would be fabricated
construction with fixed high tensile steel main shafts. All mainshafts would be supported on
the fabricated steel base plate by heavy duty roller type bearings mounted in steel housings,
bolted to the structure.

The drums are each fitted with a wrap up type band brake, which is hydraulically released/
applied from a hydraulic cylinder, operating through mechanical linkages to provide the
required braking torque.

All brake straps are lined with a marine high grade non asbestos material that is bolted/
riveted to position

Specification

Type : Twin drums in waterfall configuration

Drum capacity : 1545m of 64mm diameter wire rope or 2150m of 56mm diameter wire
Brake and clutch control: manual/ remote controlled.

Brake holding load : Min. 200 tonnes on towing drum @ 1st layer

Min. 200 tonnes on anchor handling drum @ 1st layer

Cable lifters : Two fixed cable lifters of steel,one 76mm-Port side and one
76mm-STB side .
b) Performance on Either Drum:

Winch driven by two pumps.

Details to be in accordance with manufacturer’s recommendations.

C) One off colour T.V monitor c/w camera and line/ tension indicator meter/ panel to be
provided and to suit the above equipment operation condition.

d) Two off chain rollers adjustable type for rig chain (Capacity to be confirmed by vendor
and Buyer)

Stern Roller
Min. 2.0m dia. x 4m length approx. refer to hull condition (maximum @ SWL 300 tonnes)

stern roller c/w shafts, bearing and supporting bracket to be fitted at stern.
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626. Deck Connection (1P & 1S)

1) FW water - Female (125mm)
2) Fuel oil - Female (125mm)
3) Drill Water - Female (125mm),
4) Brine water - Female (100mm)
5) Liquid mud - Female (100mm)
6) Recovery Oil Female (100mm)
7) Cement - Female (125mm)
8) Dirty oil - Connection to meet Marpol 73/78
9) Sewage - Connection to meet Marpol 73/78
627. Logo

Logo is to be steel plate and welded on the funnel.

628. Gangway/ Bulwark Gates
One (1) 6 mL x 0.6 mw portable aluminium gangway complete with handrail and net is to be
provided. Two (2) hinges steel gates to be fitted, 1 P & 1 S c/w overhead support 3" dia pipe

& manila swing ropes.

629.

630. Crane

One (1) electro-hydraulic telescopic & luffing deck crane. Capacity 3 ton @ 10m radius.
440/3/60 with the following options, crane assumed suitable for provisions as well as engine
room service :

a) Load chart

b) Load / radius indicator plus clearly marked SWL

¢) Overload alarm

d) Approved safety catch fitted to hook

e) Appropriate carne warning and working lights

f) Control levers should have dead man’s handle

g) An operation maintenance manual with checklist for pre-use inspection must be provided by

makers.

631. Towing Pins/ Lock Jaws:
One (1) set towing pins/ lock jaws to be placed in the steering gear compartment c/w Remote

Control in the wheelhouse aft console and main deck.
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a) Towing Pin Type : 160 tonnes SWL
Number off 12
Towing Pin are equipped with rotating liners c/w turnable top flapses/ locking plate or

closed tip angular type. Hydraulic cylinders for lifting and lowering are double  acting and
built into the pins.

b) Lock Jaws: Two (2) off lock jaws to be installed in centerline on the aft main deck.
The stopper to be able to take 1 %" to 4” dia wire and chain and SWL to be 300 tonnes.

Hydraulic power pack for towing pins and lock jaws to be according to the maker’s standard.

Capstan
Two (2) sets variable speed hydraulic capstan c/w local hydraulic control unit.

Duty pull : 10 tonnes @ 0 to 18 m/min
light line @ 0 to 19 m/min
Drum dia. : 380 mm Approx.

Tugger Winch
Two (2) sets variable speed hydraulic Tugger c/w local hydraulic control system.
Duty Pull : 10 tonnes @ 0 to 24 m/min
light line @ 0 to 97 m/min
3tonnes @ 0 to 75 m/min
Drum capacity : min. 250m x 22mm dia. steel wire rope

Brake : manual operated brand brake

Storage Rope Reel

One (1) variable speed storage rope reel c/w local hydraulic control system.

Duty Pull : 7 tonnes @ 0 to 35 m/min ,1 to 9 tonnes @ 0 to 404m/min
light line @ 0 to 127 m/min
Drum Capacity : 1800 mL x 64mm dia steel wire rope

Electric-Hydraulic power pack for Deck Machinery
Three (3) complete sets of electric hydraulic power pack to be provided for the anchor
windlass/ mooring winch, tugger winch, towing winch/lock jaws, storage rope reel and

capstan.

The power pack to consist of one pumps with motors c/w starter for the system. Star-delta or
auto-trans starter panel and other necessary fittings and accessories items to be as per
maker’s standard and recommendation.

Hydraulic power pack to be resiliently mounted
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637. External Firefighting

External fire fighting system is to be as generally stated below and is required to
meet Class FiFi 1 requirement.

a)

b)

Fire Pumps

Two (2) seawater pumps each 1600m3/hr at 14 Bar. The pumps to be driven
from the front PTO of the main engines via gearbox (increaser) with built-in
clutch c/w plummer block bearing local manual and remote control panel in
the wheelhouse.

Independent sea suction and piping system for each pump. The pump
casing to be NIAI Bronze, shaft acid proof stainless steel impeller of NIAI-
Bronze c/w mechanical seal with fluid barrier.

Capacity : 1600 M3hr (400 M*/hr for exposed deck water
curtain spray nozzle to meet with classification
requirement)

Total Head :140 mic

Power consumption :740 kW approx. @ 1800 Rpm

Fire Monitors (Water/ Foam)

Two (2) - units double long barrel stainless/ bronze for water/ foam monitors.
Electro-Hydraulic remote control water/ foam monitor c/w spray deflector for
straight jet stream/ spray remote joystick control in the wheel house.

Two (2) hand wheels for emergency manual control also built on the
monitors.

Water apacity :1200 m3/hr

Inlet pressure :12 bar

Throw length :120m

Foam capacity :300 m3/hr

Inlet pressure :12 Bar

Throw length 75 ~ 80 m approx.
Reaction force :about 16000 N

Swivels and swivel :Bronze
Body, gear & barrel : Al-Bronze housing

Throw height : 50m measured vertically from sea level assuming a
mean impact are located at a horizontal distance not
less than 120m from monitor outlet.
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Horizontal and vertical movement with limit switch restricting monitor
discharge on any part of the vessel.

c) Control Panel
The control panel for installation in wheel house with the following remote
functions.
i) elevation and rotation of monitors by Joystick
ii) clutch in/off for fire pump to main engine
iii) inlet valve on/off for fire pump suction line
iv) change over switch in between water/ foam monitor
V) start/ stop push button for hydraulic motor c/w power
available lamp
Vi) push button for jet/ spray monitor
Vii) system interlock and interface to main engine and suction
valve to be provided.
d) Deck delivery head

Two (2) 4-way 65mm delivery heads c/w brass flanged 90° valve for storz C
coupling with cap with instantaneous hose connections are to be fitted on
main deck. Inlet pipe 100A N.B. and eight (8) hoses each 65mm dia x 30ml
complete with variable nozzles (jet/fog) for capacity each 350 ltr/min @ 4
kg/cm2 c/w shut-off & 65mm dia. Storz C coupling or equal to be provided.

e) Fixed Water-Spraying System

The vessel is to be protected by a permanently installed water-spraying
system consisting of a number nozzles fitted on all deck levels.

The fixed water-spraying system is to provide protection for all outside vertical
areas of hull, superstructures, deck houses and wheelhouse including
foundations for water monitors and jet/ fog nozzle for coverage of Aft main
deck and other equipment.

The arrangement for the water-spraying system is to be such that necessary
visibility from wheelhouse and the control station for remote control of the fire
fighting water monitors can be maintained during the water-spraying.

The pipelines and nozzles are to be so arranged and protected that they will
not be exposed to damage during the operations. The fixed water-spraying
system is to have a capacity not less than 125 litres/min @ 10kg/cm? of the
are to be protected.

f) Sea Chest
Two (2) independent sea chest for external fire fighting is to be fitted.

1 /7

9) Foam System
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One proportioner eductor with a mixing ratio of 5%

One metering valve

One pressure gauge

One foam tank c/w valves and foam pump with mechanical seal for
capacity 14.5 m*hr @ 15 bar

o One compound gauge with cock and copper pipe.

O O O O

Qil Pollution Control System
An anti-pollution oil dispersant system can be provided, complete with the

following:

a) One (1) detergent proportioner of between 3% to 6%.

b) Two (2) spray booms, one each at P & S, 6m long aluminium, each fitted
with 3 nozzles of 125 litres/min at 5 kg/ cm® Booms to be hinged such
that these can be swiveled in for storage and secured perpendicularly
out when in use.

c) One (1) detergent pump at 45 m*hr at 50m head.

NGAP
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SECTION 7 — SAFETY, COMMUNICATION AND NAVIGATION EQUIPMENT

700. Life Saving Equipment

Life saving equipment is to be in accordance with the requirements of the Government

authority and Solas meeting with SPS code for Ocean Going vessel with a total complement
of sixth (60).

1)

2)

3)

4)

5)
6)
7

Liferafts:

Lifebuoys

Lifejackets

Pyrotechnics

Retro Reflective Tapes :

Rescue/Workboat

Four (4) twenty-five men & Four (4) twenty men inflatable
liferafts with fullemergency pack in rigid fiberglass
container conforming to SOLAS 74 latest amend
convention. The liferafts are tobe stowed on the
forecastle deck in hinged type cradles c/w automatic

hydrostatic release or quick sideway launching.

Total Ten (10) lifebuoys to be supplied:
Four (4) c/w 90ft buoyancy lines
Two (2) c/w 90ft buoyancy line &

self-igniting electric lights and smoke signals (quick

release type)

Four (4) c/w 90ft buoyancy line & self-igniting
electric lights

lifebuoys to be fitted with retro-reflective tape

Sixty (72) approved type lifejackets to be supplied and
stowed adjacent to each berth, six (6) child's
lifejacket’s,six max lifejacket’s. and to meet with SOLAS

requirement.

One (1) line throwing apparatus (4 projectiles & 4
lines)

Six (6) hand flare

Twelve (12) parachute distress rockets

Two (2) orange smoke signals each to have 120

seconds discharge time and be waterproof.

To be fitted to all life saving items.

One (1) semi rigid type rescue boat c/w 40HP long shaft
motor capable of carrying 6 persons and

remote operated davit for lifting and slewing/ launching
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8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

Stretcher

Oxygen Resuscitator

First Aid Kit

Signboards

Work Vest

Rescue Zone

Immersion Suit &

Thermal protective Aid :

Emergency escape

breathing /devices set :

Firefighting Equipment

Page 82

over one side (both the boat and davit must comply with
SOLAS requirements).

1 rescue stretcher c/w carrying case
and 4 points lifting handle.

1 set of sharp or equal oxygen resuscitator c/w oxygen

cylinders and 2 spare cylinder.
4 x 25 men first aid kit

Emergency procedures, signboards, etc shall be placed
at various locations and to be written in

English Language.

Eight (8) work vests of self
uprighting type and approved by U.S. coast guard
offshore life jacket type | PFD.

Each side of the vessel marked with 6mm steel plate
rescue zone which is painted in bright yellow with
diagonal black stripes. The area located at the center
part of the main deck c/w 2 nos. scrambling net to be
provided.

To follow and comply with SOLAS requirement. Or

seeking Government authority for exemption

Emergency escape breathing devices 10.

Emergency escape breathing devices (spare) 2.

Emergency escape breathing devices (training) 1.

Firefighting equipment is to be provided to meet classification, government and Solas

regulations and generally in accordance with the following:

1)

Firemain

A firemain and twelve (12) 2" bronze hydrants are to be installed, nine (9) on various

deck levels and three (3) in engine room/ bow thruster compartment. 15M fire hose

c/w brass coupling and jet/ spray type nozzle is to be supplied and stowed alongside

each hydrant in a protective box.
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3)
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5)

6)
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- All hose fitting, nozzles and hydrants to be gunmetal BSS336 or marine standard.
- All hoses to be Angus’ Flame Fighter or marine standard

- All hose nozzle to be Pyrex T B 25 type or marine standard

- International shore connection is to be fitted — 2 off.

Fireman’s Oultfit
Six (6) complete fireman’s outfit to comply with SOLAS requirement is to be provided:
(4 sets for class FiFi One)

a) One (1) aluminium asbestos protective clothing.

b) One (1) complete set of Drager premier model : 90 — 1 breathing apparatus
with one (1) spare bottle & safety line

c) One (1) fireman’s axe

d) One (1) safety lamp of portable battery type

e) One (1) set of gloves & boots & helmet

f)
Remarks: One (1) set air compressor capable of recharging the air bottle used in

breathing apparatus to be provided and to meet/ comply with classification/
requirement.

Portable Fire Extinguishers

Fire extinguishers as required by the classification with Solas latest
requirement/government authority. They are as per related approval drawings:

Fire Bucket

2 x 3 nos. buckets painted in red c/w seating and marked "fire® to be supplied in
stands.

Fixed CO, System

A fixed CO, flooding system to be installed in paint store, engine room and bow
thruster compartment with CO, bottles stored in compartment on the main deck and
system to meet with Classification/ SOLAS requirement.

Flexi-fog water mist extinguishing system

The flexifog water mist local protection system extinguishes or controls fires by
cooling, oxygen displacement by water vapour and radiant heat attenuation.

And fixed water-based local application fire-fighting system for use in category A
machinery space. And all the system must be follow/ comply with SOLAS and
Classification requirement.

Navigation & Communication Equipment

The following navigation and communication equipment are to be fitted and to comply with

GMDSS for sea area: "A3" and IMO/ SOLAS latest requirement and all the equipment are to

be submitted to the Buyer for Approval prior to purchase.
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GMDSS A3 Radio Communication Equipment
The communication equipment to be supplied in accordance with registered country

Maritime Safety Authority requirements, Classification requirements to meet GMDSS
A3 requirements and to consist of at least the following:

One (1) unit of compact radio console for operation in area A3 containing the
following systems: MF/HF radio station 250 W for telephony, telex, DSC and NBDP
functions, VHF radio telephone semi-duplex with DSC, Immarsat-C satellite
communication for telex and EGC, LRIT.

The console is completely assembled and pre-wired. Equipped with all necessary
equipment and components e.g. Emergency light, voltage alarm system, AC/DC
distribution and also includes GPS position data with data distribution.

Comprising of 1 MF/HF Radio with transmitter 250 W (PEP) 1.6 — 27.5 MHz, main

receiver 0.03 — 30 MHz, distress/safety DSC receiver operation
terminal with display unit and keyboard and handset Printer for 24
V, Power supply 220 V and 24 V (auto switch-over)

2 VHF Radio Telephone Transceiver with handset and holder,
Power supply 220 V and 24 Vin, 12 V out, (auto switch-over)

1 Immarsat-C Satellite Communication with Operation terminal/
transceiver unit with EGC/GPS and display unit, keyboard Printer
for 24 V, Power supply 220 V and 24 V, (auto switch-over)

Navtex Receiver Equipment

One (1) unit of IMO type approved Navtex receiver, receiving SAR messages on
dedicated 518 KHz, navigational and meteorological warnings, operates on 24 VDC
comprising of receiver-recorder unit and antenna, Weather Fascimile

DGPS Navigator Equipment

One (1) unit of IMO type approved DGPS navigator equipment for indication of
vessel's position, planning of routes via waypoints plotting, mob position, anchor
watch alarm, waypoint arrival alarm, cross-track error alarm, at 4 NMEA outputs for
interface to radar, gyro compass, autopilot, GMDSS equipment comprising of display
unit, DGPS antenna, standard accessories and connection cable and one repeater
for the Forward console.

DGPS Equipment (item supplied by DP System Supplier)

Two (2) units of approved type DGPS equipment. System including sub-meter
accuracy, 12 channel GPS receiver, L-Band satellite differential correction receiver,
dual channel digital MF beacon receiver (IALA), WAAS & EGNOS capable and c/w

%
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combined L1 GPS, satellite differential beacon antenna and system for interfacing to
DP system.

SART
Two (2) units of IMO type approved SART (9GHZ) with 96 hrs standby time and at
least 8 hrs of continuous operation, constantly interrogated by radar signals.

406MHz EPIRB
One (1) unit COSPAS-SARSAT 406mhZ EPIRB, homing on 121.5MHz, ship’s
particulars programmed internally with automatic float-free hydrostatic release and

operation manual.

GMDSS type-approved Walkie-Talkie
Three (3) units GMDSS type approved walkie-talkie, 55 INT/US channels with

channel 16, lithium battery pack, rechargeable battery pack, charger and antenna.

Six (6) units of UHF band type approved walkie-talkie for crew use.

Echo Sounder Equipment

One (1) unit of IMO type approved navigation echo sounder with depth range from 0
to 800m, bottom alarm, depth alarm, interface with DGPS, and NMEA and other
navigation data equipment comprising of 1 unit depth graphic LCD display with
integral keypad, transducer of 200 KHz, junction box, printer and one repeater for the
aft control station.

Radars Equipment

Two (2) radars 96 NM x-band daylight table mounting type radar to be provided (IMO
approved type, GRT above 1000) and 220V AC and suitable for 24DC operation and
system to interface to Gyrocompass, GPS, time and speed, etc.

Remarks: Two (2) radars of IMO type approved with ATA/ ARPA radar, x-band up-
mounted transceiver c/w performance monitor (min 21") and 6 ft antenna
compromising of 1 radar display, electronic cabinet, keyboard, RPU with control
panel, 10 kW x-band pedestal with up-mounted modulator-receiver-transmitter, 6 ft x-
band antenna array, 1 set of spare parts, user and technical manual.

Magnetic Compasses

One (1) reflector type compass c/w Azimuth circle and spare compass bowl.

A%
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Automatic Identification System (AIS)
One (1) unit Automatic Identification System (AIS), with GPS antenna, DSC and
mounting cassette and Gyro compass, GPS Signals are to be interfaced to the AIS

system in according to the IMO/ SOLAS requirement.

Ship Security Alert System (SSAS)
One (1) set ship security alert system to be installed on-board and alert shall consist

of basic alert functions via e-mail to CSO and security agencies at least three alert
button is to be situated at wheelhouse, ECR and captain’s cabin and the system must
be follow/ comply with IMO/ SOLAS requirement/

Speed Log Equipment

One (1) unit of IMO type approved electromagnetic speed log for indication of
vessel's speed from 0 to 20 knots and system interface to radar, GPS, gyro compass
or autopilot comprising of 1 electronics cabinet with compensation adjustment unit. 1
speed indicator with dimmer for installation in wheelhouse, and 1 transducer, 24
VDC.

Gyro Compass c/w Auto-pilot

Three (3) IMO approved type Gyro-compass ¢/w one (1) auto-pilot system and (two
sets Auto-pilot feedback unit c/w in between change over switch and system linkage
to the P&S rudder indicator to be provided) P & S wing repeaters with bearing sight
and 3 nos. repeater in the wheelhouse Fwd/ aft console and steering gear

compartment and to meet with IMO requirement and interfacing as follows:-

Display unit in radar
DGPS Navigator
Satcom

Portable joystick system

Independent joystick system

N - - —_ —_ N
1

DP consoles, etc.

Portable & Independent Joystick Control and DP System

An integrated joystick control system is installed providing full interface between the

following:
i. Two Main engines c/w CP propellers system
. Two steering gear system
i, Bow and thruster unit system
iv. Stern thruster unit system
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Controls to be fitted in both forward and aft wheel house stations.

The Duplex dynamic positioning system shall interface with the vessel main
propulsion system, bow & stern thrusters, steering gear, bus tie breaker and main
switchboard system allowing to maintain position or to maintain a desired heading.
An automatic and a manual control system are to be provided and arranged to
operate independently, so that failure in one system will not render the other system
inoperative. The numbers of sensors and environmental references shall be
according to the requirements of DYNPOS AUTR..

The system shall comprise the following main equipments c/w sensors and position
references:

- 2 DP Control computer(s) with console

- 1 independent joystick unit

- 1 portable joystick unit c/w 3 docking station
- 1 laser reference system

- 2DGPS

- 1 notebook computer

- 2 high speed events printer

- 3 motion (vertical) reference units

- 2 uninterruptible power supply units

- 2 anemometers c/w display units

Remarks: The system in between manual/ joystick/ DPS control change-over switch
shall be installed on wheelhouse aft console.

Necessary prepapration for future installation of HIPAP system along with

Hull transponder needs to be done.

Anemometer and Anemoscope Equipment (item supplied by DP system supplier)

Two (2) units of Wind Speed & Direction Indication equipment c/w display unit with
digital signal outputs interface to DP system.

Each comprising of 1 solid state ultrasonic wind speed and direction sensor, 1 wind
speed indicator in knots and beaufort scale, 1 wind direction indicator in cardinal
scale, 24VDC operation.

Laser Reference System (item supplied by DP system supplier)

One (1) unit of high precision laser positioning and tracking system and system

interface to DP system.

%
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Differential Receiver/ Demodulator (Optional:- Item supplied by DP system supplier)

One (1) unit x Fugro Sea-star 3000 LRS differential receiver c/w spot-beam antenna
or equal and system interface to DP system.

Horn
One (1) mechanical plunger horn
One (1) electrical marine air whistle

Ship’s Bell
One (1) 300mm brass bell, engraved with the name and year of completion of the
vessel.

Flag Locker etc.

" One (1) complete set of International signaling flags

. National Ensign

. Two (2) International signal code manual (one for visual, one for radio)
. Flag of country of Builder

PA/Intercom System

One (1) intercom/public address system (PA) consisting of built-in facility for talk-
back and paging with 10 stations intercom and 13 stations speakers c/w amplifier,
microphone, etc. to be provided and system must comply with SOLAS requirement.

Sound Powered Phones

Seven (7) Sound powered phones to be fitted and system must comply with SOLAS

requirement.

* Wheelhouse (Fwd and Aft)

* Captain and Chief Engineer Cabins

* Engine Room c/w headset and siren and rotating light

* Steering gear and B/Thruster compartment c/w headset and siren &

rotating light

Portable Transistorised Loud Hailer

One Unit battery type

Charts & Publication
One set of relevant charts for International Water Area and publications and tide

table.(Buyer's item)
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ECDIS System (Buyer to provide)

One (1) Electronic Chart Display and Information System (ECDIS) with 19 inch
display, IMO approve type shall be installed. Buyers should provide detailed
information of future installation before related drawings are completed.

2Sa§) Loading Computer
: A class approved Loading computer with necessary software to be installed.

26)  Electrical Navigation Lights & Shapes

A Single or complete set of dual lens, 24V DC supply navigation lights is to be
supplied and fitted as specified in electrical section.

In addition to this, the following is to be supplied:

Two (2) black circular shapes of 600 mm diameter

One (1) black diamond shape of 600 mm

27). Clinometer
! Three (3) units, wall mounted (one in wheelhouse, two in engine room).

28),  Chart Table
' Chart table to be fitted with chart drawers & table light with dimmer.

29)  Clock
: Fourteen (14) marine battery clocks

One (1) radio clock

30)  Aldis Lamp
‘ One unit, Francis Aldis lamp c/w battery in a box, 24 D.C.

31)  Vertical Wiper |
| Eight (8) vertical wipers c/w spray nozzle on forward and aft of wheelhouse windows.

32) Barometer
~ One (1) Barometer

33).i Thermometer
' Three (3) Thermometers (Wet & Dry type)

34) Binoculars

Two (2) Binoculars with wooden box, Marine type.

35)% Sextant
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One (1) sextant

Chronometer
One (1) chronometer

Manuals

All navigational equipment shall be provided with operation manual in English.

VHF
One (1) independent VHF Radiotelephone in the wheelhouse Aft console, 24V. DC.

Engine Telegraphs

Three (3) sets electric push button telegraphs operating on 24 volt DC for twin screw
propulsion in the wheelhouse and engine control room.

Morse Signal Lamp

One (1) Morse signal lamp system and two (2) Morse key switch to be provided.

Television (TV) Receiver Set (Buyers to provide)

One (1) TV receiver of world wide multi system and television antenna system to be
provided in accommodation area. The TV terminal to be installed in all cabins and
mess room. Buyer should provide detail information of future installed equipment
before related drawings completed.

Voyage Data Recorder (VDR)

One (1) VDR in compliance with IMO and IEC regulation for recording required

interfaced data and events

Local Area Network (LAN) System

One (1) set of local area network system shall be provided with hub unit, cables and
sockets, etc. to be installed in wheelhouse, ship offices, ECR and all cabins

Automatic Telephone System

One (1) set internal auto telephone communication system with capacity of minimum
50 lines with interface to the PA-system shall be installed. The telephone to be
provide in all cabins, mess room, ship office and wheelhouse

- RE

F
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SECTION 8 - ELECTRICAL

i
H

Ge|§1eral Installation

All électrical installation, systems, equipment, switch gear etc. to fully comply with Class and
Autbority and be of first class marine standard. All main equipment shall be supplied with
Clafss certificate, according to Class and Authority requirement.

The diesel electric power frequency drive system shall be based on
- A¢tive frontend (AFE) technology

Hahmonic distortion

Harmonic Distortion on 440V bus to be below recommended from Class, but maximum 5%
THD, and less than 3% for any single harmonic.

If th'ge total harmonic distortion above are exceeded, proper harmonics filter to be installed on
the ?consumers causing the distortion (variable frequency drives, rectifier, UPS’s, switched
mode power supplies, etc).

Eleé:trical design requirements and standards.

Thé electrical system, equipment, components and materials shall be designed, produced
and installed in accordance with specification, proven marine practice, Class requirements
and furthermore with rules and regulations as stated in the general section.

Thé_ electrical installations shall be compatible with the recommendations of the International
Electro technical Commission (IEC), in particular publication No. 60092. Consideration shall
be given in the design of all equipment to the environmental conditions of shipboard service,
andg proven marine components shall be employed.

All {alectrical equipment shall be suitable rated for marine use under continuous tropical
condition. Particular emphasis shall be placed on corrosion, temperatures, vibrations, power
supplies and electrical interference effects.

Recjuirements in IEC 60533 concerning EMC, “Electromagnetic Compatibility of Electrical and
Eleétronic Installations in Ships”, shall be fulfilled as a minimum.

Special attention shall be given to prevent equipment from being affected by harmonics,
transients or distortions imposed on the main supply by thyristor controlled units.

All Electrical equipment, instruments, regulators etc. should not be interfered by induced
curr;ent or radiation from other electrical or electronic equipment fitted onboard.

%
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In general, all main electrical equipment shall be supplied through one (1) subcontractor, as
far as practical, e.g. main switchboards, motor control centre, motor starters, generators,
auxiliary motors, transformers, etc. to ensure that the equipment is of the same approved type
and make.

All electrical equipment shall be so located that, as far as practical, they are not exposed to
risk of mechanical injury or damage from water, steam, oil or excessive heat. Where

unavoidable exposed to such risks, the equipment shall be suitably protected or enclosed.

All electrical equipment shall be clearly and durably labelled for easy identifying with
necessary information. All cables (in both ends), conductors and terminals shall be

clearly labelled for easy reference to drawings, etc.

All electrical equipment shall be of the latest design employing reliable components and
shall be selected to provide maximum availability of spare parts and service on a worldwide
basis.

As far as practical, the electrical equipment/component shall be the product of Europe-
standard.

Electrical equipment and measuring instruments shall be scaled in metric units. To the extent
practicable, electrical equipment shall be designed and located shall be readily accessible for
operation and maintenance and to provide access to all relevant parts that require inspection,

repair, removal, and maintenance without the removal of structure or other equipment.

All instruction manuals, drawings, diagrams, name plates, etc. shall be written in English.

All switchboards and distribution panels shall have each circuit permanently marked

using durable materials in accordance with installation drawings and Builder's practice.
Instruments, controls and equipment shall be permanently marked to show circuit or
application. Stainless steel cable tags shall be provided to show cable designators at each
cable termination. If both ends of the cable can be easily seen only one cable tag is required.
Embossed Nylon cable tags shall be substituted for aluminium tags for cables on weather
deck.

Bare metal surfaces of electrical equipment shall be painted in accordance with the painting

schedule, except for equipment that is specially treated for corrosion resistance and does not
require paint. Metal surfaces shall be protected by a painting system appropriate for use in a
marine environment, not enamel alone. The finish colour for the electrical equipment shall be

in accordance with the painting schedule.
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All électrical equipment shall be protected from vibration under normal operating services by
moL?imting equipment with sufficient structure and hardware, sway bracing etc. All
ele@trical equipment exposed to the weather shall be designed considering wind and salt-

wat';er spray.

Feéder circuits shall be protected by moulded-case circuit breakers with both time-over
curfent and instantaneous trip features. Moulded-case circuit breakers for motor circuits shall
have a shunt trip coil or under voltage trip coil for preferential trip or emergency stop, where
requJired by the Class Society.

A cbmplete load analysis shall be prepared and submitted by the yard for the main and the
ship's service plants for each of the Vessel's functional modes. The accuracy of the load
analysis will be confirmed by observing and recording electrical loads at steady state
confditions during sea trials. The Builder shall prepare voltage drop calculations in form and
con;tent to confirm adequacy of conductors.

Thé Builder shall provide short circuit calculation of the medium (if any) and low voltage
electrical systems, and the adequacy and selectivity of the protective devices.

Thé design of the electric plant including generators, motors and controllers shall be
coo}dinated to insure that the voltage dip, when starting the motors with the highest inrush
current shall not exceed 15 percent of the rated voltage.

Electrical and electronic equipment shall be designed, constructed and installed to tolerate
transient AC voltage of +20% and frequency variation of +10%.

VoIt;age transients shall stabilize to steady state conditions within 2 seconds.

Freguency transients shall stabilize to steady state conditions within 5 seconds.

EIe@tricaI load analysis and Selectivity analysis
A pﬂ”eliminary electrical load balance shall be worked out to indicate the load at the following
coniditions:
| * Transit mode max speed
* Transit mode, service speed.
* Cargo loading/discharge (DP at Platform)
» Cargo loading/discharge (harbour)
+ Construction mode ( Crane, ROV, DP operation)
* Harbour manoeuvring.
* Harbour resting.
« Emergency power.
» Worst Single Failure mode
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Sel(factivity Analysis to choose circuit breakers, regarding selectivity through-out the whole
eleétric network, shall be worked out.

Sho?rt circuit calculations

Shc?rt circuit analysis shall be worked out based on classification requirements, The three (3)
diesiel generators shall be arranged for continuous parallel operation while the shaft
genf;erators shall only operate in parallel with any other generator for a short period of time for
load transfer purposes only.

Short circuit level on 440V/230V main switchboards as well as emergency switchboard and
subswitchboards shall be worked out.

Circi:uit breakers shall be fitted, sized to overcome the short circuit currents without damages
in the whole electrical network.

Generator reactance shall be matched with consideration given to short circuit fault level, and

Ievél of voltage distortion in the network.

Principle electrical diagrams
The electrical power generation and distribution system shall be designed, constructed and

instélled in principle as shown by the main electrical system supplier.

Em%ergency stops

Em;argency stops shall be provided for all engine room and machinery space pumps, stand-
by pumps, fans and other auxiliaries as required by Class.

Emérgency switches shall be located in a safety station located outside engine room,
preferably on the bridge. Emergency stop circuits for propulsion and other class specified
equ%lipments shall be fail safe and provided with loop monitoring.

Emergency stops for fuel oil pumps, lubrication oil pumps and ventilation for engine room
shall also have emergency stop from a location close to engine room entrance.

Slugge pumps shall have emergency stop at the IMO deck connection flange.
Emiergency stops shall also be fitted for all water pumps, which in an emergency situation
might discharge into a lifeboat/raft. These emergency stop switches shall be located near
muster stations.

For ventilation in accommodation, emergency stop switches shall be provided on the bridge.
EIeictricaI power system

Electrical plan for this Vessel to consist of the following main equipment. Here after are given
as gjuidance only:

i _ %
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. T\/i\/o (2) Shaft generators, 2 x 1200kWe, 440V, 60Hz
. Tht)ree (3) Aux generators, 3 x 550kWe, 440V, 60Hz
. Orgne (1) Emergency generator 1 x 150 kWe (approx), 440V, 60Hz
. TVilO (2) Fwd. Tunnel thruster motors(FPP), 2 x 950 kW, 440V
. T\Af/o (2) Stern Tunnel thruster motors(CPP), 2 x 500 kW, 440V
. Tvivo (2) Frequency converters(AFE type) for fwd. tunnel thruster motors
. Tvivo (2) Soft starters or Auto-Transformer starters for stern tunnel thruster motors
. Or§1e (1) Main switchboard, 440 V (in 4 sections)
. Ohe (1) Main switchboard, ship's net 230 V (in 2 sections)
. T\:}vo (2) Transformers for light/small power, 440V/230V(capacity to be in accordance with
Eleé:trical Load Analysis.
. Oﬁe (1) Emergency switchboard, 440V, 230V
. vavo (2) Transformer for emergency light etc. 440V/230V( capacity to be in accordance with
Eleé:trical Load Analysis.

Thé sizes of generators and transformers and UPS’ to be confirmed by Load analysis.
i

H
i

Actfive Front End Frequency Drives:
TWQ (2) class approved suitable variable frequency drives of Active Frond End technology to

be lélsed for the control of the two forward tunnel Fixed pitch thrusters.
!

Thei vendor of the drives to ensure the power quality complies with class rules with regards to
maximum harmonic distortion level (THD).

Thq location of the drives should also be according to vendor recommendation.

Theﬁi Vendor shall guarantee that the total harmonic distortion (THD) in voltage waveform in
the power distribution system is not to exceed 5% and any single harmonic distortion in
voltage waveform is not to exceed 3% on the Main SWBD.

Eleictrical supply system general
The;* electrical plant will be powered by three (3) diesel generators and two (2) shaft
genﬁ:erators, or by the emergency generator, or by the shore connection.

1) CZBenerating sets
Mai;n GENETAtOrS: .. ..iiiiiiie e 440V, - 60Hz
Eméargency/harbour generator: ............ooooeiiie, 440V ,- 60Hz

2) Main Distribution
Maiin switchboard (general power consumers/ propulsion/ essential etc.) 440V/60Hz

) . _ GAP

i
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E
Maig*n switchboard (lighting / domestic equipment):............. 230V/60Hz (Obtained from
transformers) ,
Bat;tery systems (electronic / automation equipment). ...... 24V DC (Obtained from rectifiers)

UPS for IAS system (Integrated Alarm System):... 2 x 10 kVA 60 Hz UPS , min 30
min.......... 230V (Obtained from 440 V Main switchboard or emergency switchboard)

3) 440V AC Main System
The main generators are controlled by a Power Management System.

During “at sea” conditions, the 440V AC main generators shall serve as the source of
power to the system thorough the 440V main switchboard and emergency switchboard.
During normal (non-emergency) conditions, the main 440V MSB - and emergency

switchboards will be connected via a bus tie. Distribution panels shall have one (1) spare
breéker for each five (5) active breakers.

4) i30V AC Main System

Thei 230V AC main system shall be supplied from the 440V main switchboard via
appjropriate (440/230V AC) transformers. The 230V AC system shall serve all lighting
circ;uits and other 230V AC power consumers.

Ligﬁting distribution panels shall have one spare breaker for each ten (10).

5) 440V AC Emergency System
Normal power for the emergency switchboard is supplied from the 440V main

switichboard through a bus tie breaker. Upon loss of normal power, the emergency

generator shall be automatically started and shall open the bus tie breaker to the low
voltage switchboard. Then the emergency generator breaker shall be engaged and

supjply power to the emergency consumers. The emergency generator circuit breakers

shaill be electrically interlocked in order to prevent damage to electrical systems.

6) ZTSOV AC Emergency System

Thei 230V AC emergency system shall be supplied from the 440V emergency
switichboard via appropriate (440V/230V AC) transformers. The 230V AC system shall
ser\}e all 230V AC emergency consumers.

Ligrimting distribution panels shall have one (1) spare breaker for each ten (10).

7) 24V DC System

Thej 24V DC supply for navigation aids is to be obtained from two (2) banks of 24V, 200 AH
batﬁeries and located in the wheelhouse top.

A 2E4V DC supply for GMDSS radio is to be obtained from two (2) banks of 24V, 200 AH

batt;eries.
; G%
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Stagic battery charger, Model Victron Energie 50 amp, 24V DC output is to be provided for
chairging the above batteries and located in the wheelhouse.

Batyeries to be stored in two (2) fibre glass storage box c/w glands and ventilation for D.C.
Wiring outlets and located on wheelhouse top.

Traznsformers

1) C‘?Seneral

Trahsformers shall be located so as shall be protected from excess moisture or

exposure to liquids and so that the ventilation is not impeded by other equipment,

struﬁcture or protective shielding.

TheE transformers shall be of the 3-phase marine type having

InSL%JIation class F and IP 23 enclosure. They shall be installed in dry, clean and well ventilated
rooirns. Mechanical ventilation with air cleaning filters shall be used if necessary. Heat from
trarésformer shall not affect the main switchboards ventilation.

Eacéh transformer to have capacity of 120% of the load indicated in the electrical load
anaﬁysis.,

2) Transformer for 230V system, 440V/ 230V

Twc;) (2) transformers 400/230V shall be installed, with sufficient capacity for supplying

230V ship load. The capacity of each shall be final decision by load analysis. The transformer
sha!l have high reactance in order to reduce the short circuit capacity on the 230V distribution
system.

3) E;.mergency lighting transformers, 440V / 230V

Twci: (2) transformers with sufficient capacity to supplying all 230V emergency power
andi lighting shall be installed in emergency generator room. The capacity of each shall
be fﬁnal decision by load analysis. The transformer shall have high resistance in order to
redLélce the short circuit capacity on the 230V distribution system.

Shére connection system

Oné; (1) shore connection to designed for 440V, 250A, 60Hz shall be installed in combination
with: 440V Mains SWBD and shall be fitted with followings:

Oné (1) Phase sequence indication lamps

Oné. (1) "POWER ON" indicating lamp

Twé (2) 440V, 250A moulded case motorized circuit breaker or contactor for automatic phase
shift

The: shore supply circuit shall be interlocked with the ship main and emergency

gengerator breakers to prevent parallel operation.
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Thé connection box shall be fitted with followings:
Oné (1) 250 A moulded case circuit breaker
Oné (1) Kilowatt-hour meter

A 1§)O meters length of shore power connecting cable with 250 A capacity shall be
pro;f/ided and stored. Cable shall be securely stowed in an area protected from weather
ancf seas. A notice shall be provided to give information of the supply system and the
proé:edure for carrying out the connection.

Catible entry shall be provided at the bottom of the box for the temporary connection of
thegshore power cable. Cable entry shall be designed to facilitate ease of cable

con}wection and hook up. The shore power connecting box shall be permanently wired to the
main 440V switchboard.

810. Eleictrical Cables and Installation
Gelzaeral
Cakéles supplying a single load, in general, shall have a continuous current carrying capacity
of trée connected load.
Cabjles supplying multiple loads, in general, shall have a current carrying capacity calculated
without consideration of demand factor and/or diversity factor to the total connected loads.
The voltage drop on all power and lighting circuits from main bus bars to the final termination
point shall not exceed 6% of the nominal voltage, except for DC circuits, where a maximum
voIt?ge drop of 10% of the nominal voltage is allowed.
Th§ type of cables and installation inside switchboards, starters, panels, etc. shall be provided
in éompliance with the regulations of the Classification Society and the requirements of
Section and its various subsections.
Cat?les to and from frequency converters shall be approved by frequency converter
maf\ufacturer.
Caéle and wire marking
All électrical cables in both ends, conductors and terminals shall be clearly and durably

Iabélled for easy indication and drawing reference.

ROL:Iting of cables

In g:eneral, cables shall be supported by continuous galvanized steel metal hangers, ladders
or Q:able trays as far as possible. Indoors, zinc primed metal, or other approved non-metallic
han:gers, laddersor cable trays, may be used.

Met;al hangers, ladders or cable trays shall also be provided in bends in order to get a

conftinuous support. Expansion joints shall be provided where required. No cables shall be run

on funpainted steel. Cables shall be protected by removable steel covering or steel conduit

%
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where exposed to hot water, oil, high temperature or mechanical damage. Horizontal
mounted steel conduits used for cable protection to have 6mm holes for drainage for every
2m. Cables run under the lowest flooring in engine room shall be protected with cable tray or
steel conduits with drain holes, for protection against mechanical damage. All cable runs shall
be as continuous and straight as possible.

The minimum bending radius permitted by the manufacturer shall be followed. No cables shall
be painted.

Separate labelled cable trays shall be installed for cables for communication, signalling and
remote control with minimum 0,2m distance to power cables if parallel running more than
10m, in order to avoid electromagnetic interference.

Cables belonging to intrinsically safe circuits shall be marked specially and must be laid at a
distance of 0,3m from cables of non-intrinsically safe circuits or laid in special protective
conduit.

Where a system shall have duplicated supply and/or control cables, for safety reason, the
cable routes shall be located as far apart as possible.

Cables for supply of important main and emergency consumers, lighting and important
communications and signalling systems shall, whenever possible, not be run through galley,
laundry,engine room and their casings and area of high fire risk.

Cable bundles
Power cable bundles of maximum six (6) cables shall be run on the cable trays and

ladders/hangers, according to Class requirement.

Cable inlet and penetration

Cable inlets of electrical equipment outside the dry accommodation spaces shall be made
from the bottom, or lower part of said equipment with drip proof installation. Cable inlets of
main and emergency switchboard as well as group starter boards and similar equipment shall
be made from the bottom only.

Watertight or gas tight cable penetrations through decks or bulkheads (A60 area) shall be of a
Class approved multi cable transit type (MCT), with possibilities to open the transit for future
additional cables. Where only one cable is passing through a deck or bulkhead, a Class
approved single gland mounted on a pipe welded to the surface, can be used. Class
approved sealing compound shall be used for other areas to the satisfaction of site surveyor.
Where cables pass through non-watertight stiffeners or bulkheads, the cables shall be
protected by lead, rubber or plastic grommet to prevent sharp metal from damaging cable
insulation, and fire resistant compound shall be used in order to prevent air circulation in the
event of fire.

Where cables for lighting, switches, receptacles, clocks, alarms, instrumentation, etc.

penetrates a joiner bulkhead, the hole in the jointer bulkhead shall be circular, of uniform size

o
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and suitably fitted with a rubber or plastic grommet to prevent sharp metal edges of the joiner
panel from damaging cable insulation.

Earthing

All current carrying parts of the electrical equipment contained in metal enclosures shall be
insulated so as to reduce the risk of electrical shock to personnel.

Non-current carrying metal parts of electrical equipment shall be effectively earthed by means
of dopper straps connected to the Vessels structure, according to Class requirement. Where
applicable, screened cable shall be used.

Earthing of power cables and electrical equipment shall be done according to Class rules and
regulations.

Earthing of instrumentation and communication cable screens shall be done according to
makers' requirement. The screen/earthing wire shall be as short as possible, in order to
prevent electromagnetic noise and interference. In general, to prevent EMC, special cable
glands shall be used for earthing of cable screen outside the equipment (no cable screen
inside enclosure for sensitive equipment).

Spécial attention shall be made when installing single core cables, for e.g. generators,
thrusters, etc.

3 phase installation of single core cables shall be done in a trefoil formation, using the same
length of cable, non-metallic penetration, etc.

For instrumentation/communication cables with only one screen, the cable screen shall be
earthed in both ends (if accepted by equipment maker). If double-screened cables are used,
the outer screen shall be connected to earth in both ends and the inner screen shall then be
connected the shortest way to earth in one end.

Fixing of cables
Cables shall be properly fixed according to Class requirement.

Electric equipment enclosure

All electrical equipment in machinery or similar spaces shall have at least IP 23 enclosures
unless otherwise specified.

Equipment under floors and other wet places shall have minimum IP 44 enclosure and
equ‘ipment on deck shall be of minimum IP 56 enclosure.

Cable types
All cables shall be marine type weather resistant cables designed for 45°C ambient
temperature and a temperature class of 85°C for propulsion, power and lighting cables.

All cables to have Class certificate and shall in general be constructed by use of stranded
copper conductors, insulation of Cross linked Poly-Ethylene (XLPE) or Ethylene Propylene
Rubber (EPR) and with outer sheet of EVA cross-linked rubber or polyolefin.

%
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All power cables shall be produced and tested in accordance with the following international
standards: IEC 60092-352 (insulation material), IEC 60092-359 (sheathing material), IEC
60332-3

(firé retardant), IEC 61034 (low smoke), IEC 60754-1 (halogen free), IEC 60754-2 (no
corfosivity).

All ¢ables for services, required to be operable under fire conditions shall be of fire resistant
type complying with the requirements of IEC 60331-, where they pass through machinery
spa%ces of category A and other high fire risk areas other than those which they serve.

All control and signal cables shall be produced and tested in accordance with the following
international standards; IEC 60092-352, IEC 60332-3 (fire retardant), IEC 61034 (low smoke),
IEQ 60754-1 (halogen free), IEC 60754-2 (no corrosivity).

PoWer cables, 440 V system

Apbroved ship's type cable (750V) of ample size minimum 1,5 mm2 shall be used throughout
the Vessel. Cables with steel or copper braiding shall be used on deck and in hazardous
areas.

All bower cables for 440V and 230V shall be laid with 0,2m distance to all lower voltage
cables, control cables and monitoring cables.

Lighting cables
Approved ship's type cables (250V) of ample size minimum 1,5 mm2 shall be used
tthughout the whole Vessel.

Communications, signalling and remote control cables
Approved ship's type copper screened cables, min. 0,75 mm2, shall be used for the low
voltage, low current part.

Flexible cords
For portable or semi-portable appliances such as portable lamps, etc., cables shall be flexible
ethylene propylene outer oil resistance, rubber insulated and polychloroprene sheeted (PCP),

and for table lamps in accommodation, flexible vinyl cord.
Special requirements for cabling
Special low loss screened cables shall be supplied and installed on a dedicated tray away

from other power cables(0,3m), where necessary.

Special high standard marine cables, such as coaxial cables, compensating cables, etc. shall
be USed where required by equipment manufacturer.

Cables for converters

T
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Power cabling from frequency converters to motors shall all be 3-wire cable with copper
braiding suitable and approved by the maker the actual frequency converters drives(e.g.
IGBT). The cable type shall be designed for variable speed drives with maximum permissible
periodic peak voltage as recommended by vendor of the frequency drive.

Thé cables shall be laid with 0,5m distance to all other cables.

Installation of Cable Trays

1) Ihstallation in engine room

Cables under flooring in engine rooms and other exposed places shall be properly protected
aga‘inst mechanical damages. All cable trays and cable ladders in areas exposed to water
and moist shall be galvanised steel. Cable fasteners shall be made of stainless steel of Buyer
approved type.

SeQaration of cable runs

Cable runs shall be routed well away from hot surfaces and at least 0,3m away from insulated
exhaust pipes, etc.

Cable runs for cables for communication, signalling and remote control shall be separated
from power cables by a distance of 0,2M.

Cable runs for special low loss screened cables shall be supplied and installed on a dedicated
tray away from other power cables (0,5m), where necessary.

Cable runs for cables for high-voltage installations (above 1000V, if applicable) and cables
between frequency converters and motors shall be run at a distance of at least 0,5m from
low-voltage cables (440/230V).

2) Installation in accommodation

Cables in the whole accommodation shall be concealed in conduits behind ceiling and lining.
Halogen free plastic conduits, wall boxes and ceiling boxes shall be used. Where it is
imp?ossible to run conduits behind linings, cable ducts with colour matching the wall shall be
used.

Main cable trays shall mainly follow the corridors where the junction boxes for the concealed
instgllation shall be placed, above removable ceiling.

Thrée (3) cable conduit between wheelhouse and monkey island shall be fitted for laying of
survey Cables

3) Installation on deck and in cargo area below deck

All cables shall be effectively supported and secured without damaging the outer covering of
the cables. Cable groups shall be supported on metal hangers, ladders or cable trays, located
away from exhaust or hot pipes, and shall be installed clear of steel hull structure, in order to
permit painting of the surrounding structures. Cable ladders shall preferably be fitted with "Z"-

T
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runés for possibilities to run cables on both sides of the cable ladders. On all main cable ways
a spare space of 10% shall be provided for future installation.

Accjessibility of cable runs

Cal%le runs shall be accessible, except for cables carried in pipes.

Cat‘;Ie runs shall be accessible for later inspection. Free distance above trays, and cables laid
on frays, shall be a minimum of 100 mm, for later maintenance and possibility for changing of
cables.

Disiance between cable trays, or towards adjacent structures shall be a minimum of 50 mm.
When cable runs are carried behind bulkhead lining in accommodation spaces (except when
carfied in pipes), the panels shall be hinged or fixed for example by screws, so that they can
be removed for inspection without damaging the cable or the bulkhead. Exceptions can be
made for cables to light fittings, switches, socket outlets etc. in dry accommodation spaces,
whén the deck head and bulkhead constructions are made of incombustible materials.
Rodting of cables for emergency and essential equipment

Calﬁles for power and control of thrusters shall preferably be routed in two different cable runs
from propulsion compartment to switchboard room/Emergency generator room and to
whé,elhouse, respectively.

Cables for essential/ emergency power for lighting, internal communication or signals shall be
routjed clear of galley, laundry, machinery spaces and other area of high risk of fire.
Separation of cable runs

Cable runs shall be routed well away from hot surfaces and at least 0,3m away from insulated
exh:aust pipes, etc.

Cables for important and essential equipment shall be routed away from the collision zone.
Cable runs for cables for communication, signalling and remote control shall be separated
from power cables by a distance of 0,2M.

Cable runs for special low loss screened cables shall be supplied and installed on a dedicated
tray away from other power cables (0,5m), where necessary.

Cable runs for cables for high-voltage installations (above 1000V, if applicable) and cables
betWeen frequency converters and motors shall be run at a distance of at least 0,5m from
low-voltage cables (440/230V).

Electrical Common Distribution
1) Main and emergency switchboards

General

The switchboards shall be of self-supporting dead-front, drip-proof (IP23), box frame
conéstruction with a drip-cover over the top and shall have hinged front panels that can be
opéned without disturbing the meters, pilot lamps, etc. mounted on them. Each access panel
sha?ll be provided with stays to hold access panels open. The switchboard shall be provided

with insulated handrails in front.

gz
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Passage ways for main and emergency switchboards to meet class requirements:
Passages in front of main switchboards shall have a height of minimum 2m. The same
applies to passages behind switchboards having parts that require operation from the
rear.

The; width of the front passage of main switchboards shall be at least 0.92m.

The: width of the passage behind a switchboard where access for operation is

neciessary, shall be at least 0.61 m, except at frames where it can be reduced to 0.5 m.
Doérs in open position, or switchgear drawn out in position for service, shall not obstruct
the épassage, i.e. there shall be at least 0.4 m free passage left. Where switchgear

neéds passage behind for installation and maintenance work the free passage behind
the iswitchgear shall not be less than 0.61 m, except at frames where it can be reduced to
0.5m.

The free passageway in front of, or behind the switchboard, shall give unobstructed

acc;ess to a door for easy escape in case of an emergency situation occurring in the
switchgear room. Switchboards shall be protected from fire hazards and shall be capable of
withfstanding an explosion caused by a short circuit.

A sigmple mimic diagram indicating busbars, bus-tie breakers, air-circuit breakers for
genjerators and transformers, shall be fitted on the front of the switchboards.

Miajn switchboard shall be designed so that they can be conveniently extended and to have at
Ieasit 10% spare capacity.

All switchboards shall be controlled and monitored by the Power Management System

(PMS). The arrangement of all main and emergency switchboards shall be approved by
Buyer before purchasing. Automatic earth fault monitoring shall be provided for all primary
andf secondary distribution systems according to class.

Parjel meters shall be a minimum of 88 mm with a 250° scale or greater and 2%
acchracy or better.

Thé rated value shall be marked in red on meters, and the scale of meters shall have
the 3following ranges:

Vol;meters 0 to approx. 120 % of rated voltage

Ammeters 0 to approx. 130 % of rated current

Wafctmeters -15 % (reverse) to approx. 130 % rated wattage

Freguency meters 55-65 Hz

WARTSILA SHIP DESIGN SINGAPORE
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Teri'ninals‘
Catﬁle terminals shall be of the solder less type and clearly marked with the circuit served.

Fuses
Control and instrument circuits shall be protected by fuses except for circuits where the
opening of the fuse could be hazardous. Current transformers for instrumentation shall

not _be fused.

Bus Bars

Thei,bus bars shall have sufficient current-carrying capacity for continuous operation
andg provisions shall be made for withstanding mechanical strains created by
eleétromagnetic forces by large motor starting currents or fault currents. The bus bars
shaiil be made of copper. Bus bar supports shall be provided with sufficient strength to
witfistand a short circuit of bus bars, and shall be made of moisture resistant materials.

Labelling
Ladels shall be provided in English and shall identify all switchboard components, such
as ¢ircuit breakers, control switches, instruments, indicating lights, terminal blocks,

transformers, etc.

Thej nameplate on feeder circuits shall indicate the feeder designation, name of

appglication, cable cross-section and ampere rating.

2) 4i40V Main switchboard ( To meet DYNPOS AUTR)

Ge@eral

Thef main switchboard shall be constructed in accordance with the requirements of the
Claésification Society and arranged with link to allow the switchboard to be split into
sec';tions, according to the class approved Single Line drawing.

Spajxre space shall be provided for future installation of equipments like ROV/Crane/ A-Frame
etc.:

The‘l generators shall be protected by draw-out type air circuit breakers of the

drih free type and controlled by a control switch. In addition, a manual-operating handle

shall be provided. The circuit breaker for the generators shall have an over current trip
device with long time over current and short time delay trip action, and a magnetic coil

for @nstantaneous and under voltage trip.

Generators shall be protected from reverse power by a reverse-power relay connected
to the generator circuit breakers under-voltage trip device (only aux. generators).

Each circuit breaker shall be capable of opening circuits carrying maximum rated
| PORE
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curréient at rated potential and shall be capable of interrupting short circuits within their
ratir}jg. Steam, water or oil lines shall not be located over close to the switchboard. Air from
ven?’cilation ducts shall not be discharged directly on the switchboards.

Swiiitchboards and internal components shall be capable of withstanding shipboard
vibr‘fation without damage or faulty operation.

Maiin and emergency switchboards shall be properly illuminated and part of these
Iighiing shall be fed from the emergency supply system.

All {:ircuit breakers on the switchboard shall be able to withstand the maximum short
circjuit capacity when all generators are running. In case of not fully type tested SWBD, arc
detection equipment to be installed.

Gerélerator breakers shall be motor operated Air Circuit Breakers (ACB) of draw-out
typé. Other feeder circuit breaker shall be manual operated Moulded Case Circuit Breakers

(MOCB). The switchboards shall be controlled by “Power Management System” (PMS).

Paréllel operation of generators

The aux. generators shall be arranged for parallel running with automatic load sharing.
Thei shaft generators shall not run in continuous parallel with any other generator except for
Ioad transfer purposes. Automatic synchronizing shall be arranged for all generators.

Layeut 440 VAC Main switchboard

Eac;h generator panel shall be designed as an independent unit.
Non-conducting handrails shall be provided at the front of the switchboard.
Eac%h generator panel at least shall be provided with the followings:

One (1) Draw out type air circuit breaker for generator

One (1) Voltmeter with a selector switch

Three (3) Ammeters(one for each phase)

Oné (1) Frequency meter

One (1) Wattmeter (aux. generators also with reverse power indication)
One (1) Reactive Power meter/guard

One (1) Short circuit guard

One (1) Over current guard

One (1) Reverse power guard

One (1) Under voltage guard

One (1) High/low voltage and frequency guard

One (1) Circuit breaker "ON" indicating lamp (green)

One (1) Circuit breaker "OFF" indicating lamp (red)

One (1) Space heater "ON" indicating lamp (blue)

- ... APORE
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Theé list of consumers should be approved by Buyer.

Typfe and number of components fitted on the panels shall be in accordance with Class
requirement, manufacturer's standard and subject to Buyer approval during plan
revifew.

Emjérqencv switchboard shall be connected to the switchboard.

Thé 440V feeder panel at least shall be provided with the following:

- Inéulation level meter with earth indication lamp (for each busbar system)

- 10% Spare breakers of each type and size (for less than 400A circuit breaker)
-10% Spare space for less than 400A circuit breaker

- Nécessary number of triple pole moulded case circuit breakers

The§ list of consumers should be approved by Buyer.

3) ZBOV Main switchboard
The; switchboard shall be supplied from two (2) transformers, fed from the 440V main

Swi?cch board. Circuit breaker shall be of moulded case type.
Thé list of consumers should be approved by Buyer.

Laybut
The{ 230V AC feeder panel shall be provided with following:

- Or;1e (1) Ammeter reading phase current of the transformer's secondary circuit.
- Orje (1) Voltmeter with a selector switch for reading each phase

- One (1) Insulation level meter with earth indication lamp (each busbar)

- 1@% Spare breakers of each type and size

- Nécessary number of triple or two(2) pole moulded case circuit breakers

4) 440V/ 230V Emergency switchboard

The switchboard shall normally be supplied from 440V main switchboard.

230V section shall be fed from two (2) 440/230V transformers, supplied from the 440V
section.

Thef list of consumers should be approved by Buyer.

§

Emérgency switchboard.

In cése of a black-out, the connection between main and emergency switchboard

opéns. The emergency generator will start automatically and connect the emergency
gen;erator breaker according to Class requirement. Emergency generator shall have
pos§ibi|ities to feed the 440V main switchboard in harbour condition. Selector switch “emerg.
genj. — harb. Gen “ to be mounted in emerg. switchboard. Alarm indication to be provided if

selector switch is in harb. gen. position at sea. In “emerg. gen.” mode, no external cables shall

Tz
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have influence.

Thef generator and 440V AC feeder panel shall be provided with followings.
Oné (1) - Draw out type air circuit breaker for generator (motor operated)

Oné (1) - Moulded case circuit breaker (MCCB) for bus tie to main switchboard
Twc%p (2) - MCCB for 440/230V transformer (manual operated)

Oné (1) - Voltmeter with a selector switch

Oné (1) - Ammeter with a selector switch

One (1) - Frequency meter

Oné (1) - Wattmeter

One (1) - Generator running indicating lamp (white)
onéE (1) - Circuit breaker "ON" indicating lamp (green)
One (1) - Circuit breaker "OFF" indicating lamp (red)

One (1) - Space heater "ON" indicating lamp (orange)
Necéessary number of moulded case circuit breakers
Twcf? (2) - Spare breakers

Spaice heaters

Shoiuld voltage failure of the 440V AC Emergency switchboard be detected, the
emérgency/harbour

genéerator will start automatically and feed the emergency switchboard.

The: following consumers shall be fed from the 440V AC panel of the emergency
swi't:chboard:

Twc;) (2) Emergency lighting transformers

Ong (1) Emergency air compressor

One (1) Emergency fire pump

Any other consumer required by the Rule and Regulation.

813 AC}Motors & Motor starters
Geheral
Motjors in general to be AC 3 phase induction motors with nominal voltage of 440V and rated
at 6sz frequency. Exceptions to be approved by owner and accepted by class.
All r;notors which are to be located below main deck and in Engine room to be atleast IP 23. IP
rati@gs to be according to deck area and class regulation.
All r?wotors which are to be located in hazardous zones are to be explosion proof rated and the
list éf such motors to be sent to class for acceptance.

Thej specification described in this section shall be applied, in general, to motor starters.
Hov;vever, starters supplied as part of the following equipment shall be constructed in

v
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accprdance with the relevant manufacturer’s standards:

o Electric appliances provided in the galley, pantry, laundry

o Navigation equipment such as radar, gyrocompass, etc.

e Instrumentation and control equipment

) | Package type air conditioning units

. Auxiliary machinery such as deck cranes, provision cranes, lifeboat davits, ventilating

fans, workshop machinery, tools, etc.
o In general, starters shall be a drip-proof type and shall be of suitable construction for
. either deck or bulkhead mounting.

o Drawings of the starter circuit shall be provided and mounted in clear plastic
envelopes inside the starter enclosure.

e | Starters shall be of electro-magnetically operated type, except starters for non-
essential motors of 0.5 kW and less, that may be manually operated with moulded
case circuit breakers or protectively fused line switches.

o In general, starters shall be of direct-on-line starting type.

o Where excessively high starting current of the large motors could cause voltage drop
of the switchboard bus bars more than 15 %, the starters for those motors shall be of
star to delta or auto-transformer starting type.

o Generally, starter units for auxiliaries shall be included in group starter boards in the

respective switchboards, except for some motors requiring special local controls, such
as purifiers, machine tools, pumps connected to valve chests, etc.
o Under-voltage release and under-voltage protection shall be provided in accordance

with regulatory requirements.

Emergency Stop System (also see 804)

All <§:argo pumps, ventilating fans, FO purifiers, FO pumps, LO pumps and the
inciinerator shall be stopped in case of fire and their stopping devices shall be divided as
follows:

For}’ventilating fans in the engine room, FO purifiers, fuel oiIk pumps and LO pumps, the
sto;:é) push button box shall be fitted in the fire control station and in the wheelhouse.
For?ventilating fans in the accommodation and all cargo pumps, the stop push button
box; shall be fitted in the wheelhouse.

Thé arrangement of emergency stop system shall be in accordance with the
rquirements of the Classification Society and other applicable rules and regulations.

|

Disiribution boards and panels
1) (f:eneral,
Eacih distribution board shall be furnished with an engraved plastic nameplate on the

frorit with all necessary information (name of consumer, location, main fuse rating and

APORE
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feeéer cable size). Inside each distribution board a directory sheet in transparent plastic
covier shall be fitted, with necessary information for all feeders (name of consumer,

Iocétion, fuse rating and cable size).

Pro}ection shall be provided against accidental contact with life parts.

All éteel enclosures including doors shall be earthed.

A séjfficient number of spare circuit breakers (20%) shall be left in each distribution

pan%el when the Vessel is completed. All fuses up to 63 amps shall be of the automatic circuit
breiaker type, except where for technical reasons, the other type must be used. Fuses above
63 ;émps shall be avoided in distr. panels.

All %witchboards/panels in accommodation spaces shall be fitted in lockable cabinets,

nea;r the cable duct room on the respective decks. All cable inlets/outlets for
switichboard/panels throughout the Vessel shall be fitted with fire resistant compound. All
distiribution board shall be located for easy access. Distribution boards fitted on bridge shall
flus:h-mounted type (recess mounted).

2) 440V distribution board
Thé 440 V distribution boards for supply of 440V power consumers shall be located

whére necessary around the vessel. 440V distribution boards shall be denominated “P1”,
P2 etc., with numbering starting on the bridge.

3) 230V distribution board

Thei 230V distribution boards for supply of low consumption- and domestic equipment
shafll be located where necessary around the Vessel, with at least one 230V distribution
boaj:rd fitted on each deck level.

Thei 230V distribution boards shall be denominated “L1”, “L2", etc., with numbering

staéting on the bridge. 230V distribution panels for accommodation shall be located in a
cen:tral position on the deck served. To the extent possible, lighting distribution panels will be
Iocaited in the same position on each deck served.

4) 230V Emergency distribution board
One (1) emergency switchboard denominated E1 shall be fitted on the bridge. More shall be

Iocated as deemed necessary during the design stage.

i

5) I\flavigation light panel

Sigﬁal light distribution panel shall be supplied from both the main switchboard and
emérgency switchboard

%
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6) Distribution board galley

Amp. meter shall be included in the galley equipment distribution panel for easy control
and testing of the galley range, hot plates etc.

7) Test panel
Test panel for testing of motors, lights etc. with various voltages (440V, 230V, 24VDC) shall

be f;itted in el. workshop.

§)_;ﬁV DC distribution boards
Fivé (5) dead-front type battery switchboards shall be provided for the 24V battery

distiribution systems (switchboards on bridge shall be recessed type).

The distribution boards shall be denominated as follows:

R1 *;7-24V DC Distribution board for GMDSS console (if not a part of the console).

B1 ;—24V DC Distribution board no. 1 for consumers on bridge

82-224V DC Distribution board no. 2 for consumers on bridge

B3 - 24V DC Distribution board no. 1 for consumers in engine room

B4 24V DC Distribution board no. 2 for consumers in engine room

Norémally, the battery charges/power supplies shall supply various distribution boards,
andﬁ shall be designed for 100% capacity.

Thef charging rate shall be sufficient to replace 100% battery capacity within 10 hours at
whijch point the unit shall automatically revert to the trickle charge rate.

Eacih battery charger/switchboard shall be fitted with the following instruments and
deviices:

Ont—'?s (1) - Voltage adjuster

One (1) - DC voltmeter

Oné (1) - DC ammeter with a selector switch

Oné (1) - Source pilot lamp

Oné (1) - Insulation level meter with earth indicating lamp

Oné (1) - Push button switch (quick charging or trickle charging)

Neéessary numbers of feeder circuit breaker with fuses

Batﬁery charging failure alarm

LOV\EI voltage alarm for on-line battery

Suniwmary alarm for machinery monitoring system

Ligihtings

Gelﬁeral

Emiergency lighting shall be installed throughout the Vessel according to Class and Authority
reqliJirement.

i
i
i

GAPORE
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Emergency lighting shall normally be used as general illumination purpose and fed from the
emergency switchboard via each emergency lighting distribution panel.

Around outside aft deck, in corridors at each deck, in each stairway and escape routes, some
light fixtures with built-in chargeable batteries (1 hours capacity) shall be mounted as part of
the emergency light system.

Arrangement

Emergency lighting circuits shall be provided as partial lighting in at least the following areas:
* Wheelhouse and communications spaces

* Fire/fire control stations

* Public Rooms

* Galley

* Alleyways

* Exits

* Staircases

* Engine Room

» Switchboard room

* Working deck

* Emergency generator room

* Steering Gear room

* Tunnel Thruster room

« Life raft stations

* MOB boat station

Elsewhere as required by Class and Authorities.
Chart lights, bunker lights, instrument lights, navigation and signal lights shall also be fed from

the emergency switchboard.

Special lighting

Instrument Lights:

Instrument lamps shall be provided for the main engine revolution indicators, gearbox
pitch/rpm indicators, azimuth thruster motor revolution indicators, azimuth thruster angle
indicators, bow and stern thruster pitch/rpm indicators, switch panels and other control
equipment, and all radio and nautical instruments in the wheelhouse.

The instrument lights for bridge controls shall be fed through dimmer switches, from one
common dimmer switch in front console and one common dimmer switch in aft console.
Instrument lighting for bridge wing controls shall be fitted with separate dimmers.

Chart lamps:

The following chart lamps, all provided with dimmer switches, shall be fitted over the chart
table:

* One (1) 60W lamp with adjustable arms.
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Instruction board:
Additional lamps shall be fitted above information and instruction boards.

Ship's name board lighting:

Foufr (4) Fluorescent lighting with special shades shall be fitted, with two (2) fittings on each
shié‘s name board.

Ligrz]t and signalling equipment (searchlights, navigation lights, horn, etc)

Poriable lamps:

Teri (10) fluorescent portable lamps, shall be supplied, complete with lamp, guards and
hooé’ks.

Eacih lamp shall have 15m flexible cord and plug.

Illuﬁhination levels

In éeneral, rooms and spaces shall be effectively illuminated according to the following
star}dard. The figures given are the average horizontal illumination levels with a tolerance of
10°/;o at the stated measuring points.

Thez measuring point for cabins and rooms in the accommodation space shall be at the centre
of ihe space between the lamp and wall and/or between lamps in cabins and rooms.
Meésurements shall be taken at the height of 85 cm above the deck.

Thg measuring point for machinery spaces shall be at working and/or passage spaces as
agreiaed between Builder and Buyer. Measurements shall be taken at the height of 85 cm
abdve the deck or grating level.

No ;individual work area or significant portion of an individual work area in which machinery or
equfipment shall normally be operated or maintained, shall be illuminated at less than 90% of

the specified average level.

Average illumination levels shall be:

i
i

Comfpartment/area lllumination |[Remarks
f level in lux
Engine room 300
Thruster rooms 300|400 at control panels
Macﬁtinery rooms 300 -
Switchboard room 300 -
Engine Control Room 300 -
Workshops 500 -
Muster area 200 -
Paint shop 500 |-
Stores 100 -
Galléy 500 750 lux at working surfaces, food

=
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Compartment/area lllumination |Remarks
! level in lux
preparation counter and range tops
Pantry 300 -
Mess and day rooms 300 -
Offices 300 -
Cabins 160 500 lux at desk
Hospital 500 -
Interior corridors / stairways 200 -
Extefior corridors / stairways 150 -
Laundry 300 -
Wheelhouse 300 500 lux on chart table and radio
equipment area
Refrigerated chambers and dry 150
provision store
Working deck area 250 |-
Mooring stations 250 -
Toilets 200 -
Emergency generator room 300 -

Thei light installation shall be according to the lux levels indicated in the table above.

In r:;'ddition to the general ordinary lighting, special attention shall be made for installation of
|OCé| illumination of control panels, bilge wells, working bench, sign boards, etc., which is
impbnant for safe operation of the Vessel.

In deneral, machinery spaces, stores, engine room, thruster rooms, workshop, etc, shall be
illuminated by two (2) x 40W or two (2) x 18W fluorescent light fittings. Other light fitting types
mayf/ be used for special illumination purpose. For use of light switches in engine room, see
890.2.

Wo:rking light

A s@tfficient number of working light shall be fitted in engine work shop and other workshops.
Fleﬁ(ible working lamps shall be fitted on all machine tools as well as on all working benches.
nghtlng fixtures in machinery spaces, engine room, stores, etc.

MaChmery space lighting shall be so arranged that failure of one branch CIrCUIt shall not cause
complete darkness in the said space.

Engiine room, thrusters rooms, store rooms, workshops etc. shall be provided with high quality
quo;rescent fixtures of the following types:

Twé (2) x 18W with polycarbonate shade, IP 44 enclosure (IP 56 in cargo holds)

Ligr?t fixtures in bilge wells requires special incandescent light fixtures (IP 67).

Ligrélting ECR/switchboard room:

- GAPO



40442

Page 115

Flush mounted fluorescent fittings of 2x18W (IP22) shall be installed in the ceiling in engine
control room and switchboard room..

Battery room, paint and chemical stores:
Battery rooms and paint store shall be fitted out with Explosion Proof equipment (also
cablepenetration). Fluorescent light fittings shall be 2 x 18W.

Emergency lighting (AC and DC)
The emergency lighting shall be part of the ordinary lighting installation throughout the whole

accommodation. Where rules and regulations require lighting fixtures supplied from two (2)
separate circuits, one (1) of them shall be connected to the emergency power system. To
include machinery space.

Arréngement

Thej following equipment shall be installed in each cabin as a minimum:

. T\;NO (2) x Fluorescent fitting, 2x18W of recessed type shall be installed in each room
(thrée(B) in each master and chief engineer cabin, 3rd unit fed from emergency source).

. Oéle (1) x Fluorescent fitting, 2x18W of recessed type shall be installed in each bedroom.

. Sﬁfficient numbers of 230V down-light may also be used as an alternative, if more
appiropriate.

. Oﬁe (1) x Fluorescent berth light, 1 x 8W, with diffuser, shall be installed above each berth
(head end), with on/off switch fitted on the front.

. Ope (1) x Wall lamp of ornamental type.

. Tif1ree (3) x Twin receptacles (230V) for radio, refrigerator, hair dryer etc., one of them
inst?alled above the table.

. Oéne (1) x Fluorescent fitting, 1x18W, mounted above the desk (below book shelf), with
swiéch fitted on the front.

Thé additional equipment shall be installed in the officers' cabins/clients cabins:

. Tvi/o (2) x Wall lamps of ornamental type.

. One (1) x Flexible table lamp, 1x18W.

. One (1) x Down-light, 1x13W (fed from the 230V emergency distribution board).

. One (1) x Twin receptacles (230V).

Meés room and day room lighting

Twcfa (2) x18W or Two (2) x 40W recessed fluorescent lighting fixtures, with silver/aluminium
met;al screen shall be used as ceiling lights. In addition, down-light /low voltage illumination
and sconces shall be arranged, for illumination of special area (Buyer to advice).

Nec%essary amount of ornamental type wall and/or table lamps shall be arranged to give a

conﬁfortable environment (depending of room size, design and arrangement).

- GAPQ
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The lighting shall be so arranged that failure of one branch circuit shall not cause complete
darkness in the room.

Fluorescent ceiling light, down lights and wall lamps shall have separate switches arranged at
each entrance.

Offices
Two (2) x Fluorescent fitting, 2x18W of 2 x 18W recessed fluorescent lighting fixture type, with
silver/aluminium metal screen shall be used as ceiling lights (Three (3) in large offices).

One (1)x Light fixture with flexible arm shall be fitted above each writing desk.

Corridors and stairways

Lighting fixtures in corridors and stairways shall be supplied from two (2) separate circuits,
one (1) of them shall be connected to the emergency supply system. This emergency lighting
shall be used as

general illumination purpose and shall be fed from the emergency switchboard via each
emergency lighting distribution panel.

Some of these emergency light fixtures shall be fitted with built-in chargeable batteries (3
hours capacity) and arranged with the philosophy that a blackout of the main system shall not
cause complete darkness in the stairways and corridors during the time it takes to start and

connect the emergency generator.

Hospital

Two (2) x 18W recessed fluorescent lighting fixtures, with silver/aluminium metal screen shall
be used as ceiling lights. Necessary amount of ornamental type wall lamp (sconce) shall be
arranged to give a comfortable environment (depending of room size, design and
arrangement).

Fluorescent berth light, one (1) x 8W, with diffuser, shall be installed above each berth (head
end), with on/off switch fitted on the front.

One (1) light fitting shall be provided with a 3 hour built in back-up battery pack.

The lighting in the hospital shall be possible to regulate down to minimum (except berth light).

Hospital alarm shall be installed according to requirements from class and authorities.

Bath rooms and toilet rooms

One (1) lighting fixture 1 x 18W including a socket outlet with isolating transformer (shaver
outlet), shall be mounted above the mirror. Additional ceiling light of recessed type shall be
fitted, if necessary (1P44).

Toilet on bridge shall in addition be provided with a red light, connected to the same switch as

the red lights on bridge.

Refrigerated provision store lighting
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Refi'igerated provision compartments shall be illuminated by a special sub-zero temperature
watierproof 2x40W fluorescent fittings and controlled by switch with red pilot lamp outside of
the compartments.

Wheelhouse lighting

General

FIuQrescent light fittings shall be used as general lighting in the wheelhouse (2x18W). Half of
these light fittings shall be fed from the emergency switchboard.

Down light fixtures of fluorescent type shall be installed above all control consoles with
separate dimmer switches for each console.

Red lights

In addition to the ordinary lighting, special red lighting to preserve the night vision shall be
installed for the wheelhouse, toilet in wheelhouse and at the chart space. Approx. ten (10)
fluorescent light fittings, 1 x 18W, recessed type, shall be installed in the ceiling for this
purpose evenly distributed around the wheelhouse. The red lighting shall be supplied from the
emergency switchboard and shall be provided with dimmer switches, giving a variable red
lighting.

Door switches

The door between wheelhouse and corridor below and door between wheelhouse and toilet in
wheelhouse shall be provided with door switches for switching off the bright light in corridor/
toilet

while the door is open, preventing bright light from the said area to come into the wheelhouse.

Electrical lighting system for weather deck etc

General

Deci:k lighting in working deck area shall comply with Rules. The light installation shall be
according to the lux levels indicated in the table above.

High-pressure sodium floodlights shall be fitted for lighting of fore-, side- and aft decks and
other open deck areas.

All floodlights, searchlights and fluorescent fittings in the forecastle area must be given
special protection against sea spray.

A switch control panel for all deck lighting shall be fitted in the wheelhouse.

Cables shall pass through accommodation with short cable pipe connections to the lighting
fixtures.

Cables between lighting fixtures shall be protected by steel conduits. No bare cables shall be
run on deck. Flexible/movable lamps shall be connected via junction boxes with flexible cable

%

entering box through covered cable gland.
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i
i

Seeérchlights

Fotir (4) Searchlights shall be fitted on the wheelhouse roof, two( 2) located fore (port and
stbé.), and two (2) located aft (port and stbd.), each with the following functions and
accz‘essories:

. EI%actricaI remote controlled from inside bridge, fore and aft.

+ 2,000 W.

. Vairiable focus.

. C%pable of giving 360 deg total coverage.

Eméergency lighting

Pari of the deck light shall be fed from the emergency switchboard, and necessary light
fittinfgs shall be provided with built-in chargeable batteries (one (1) hours capacity).

Stai;ways

Ligr%Iting fixtures at external stairways shall be supplied from two (2) separate circuits, one (1)
sha;ll be connected to the emergency supply system. The emergency lighting shall be used as
general illumination purpose. Some of the emergency light fixtures shall be fitted with built-in
cha}i}geable batteries (three (3) hours capacity) and arranged in such a way that a black-out of
the ;main system

shagll not cause complete darkness in the stairways during the time it takes to restore power

sup:ply.

Gerﬁeral deck lighting

Higiw quality two (2) x 18W and fluorescent lamps made of polycarbonate, seawater resistant
aluminium or stainless steel shall be installed as general illumination on external decks. For
expiosed deck areas in front-, and on stbd./port sides of superstructure, fluorescent lighting
shagll be of brass

cas;ting, type 2x7W, IP 67,.and aft port & stbd. side deck area shall be explosion proof type 2
X 1$W (IP 67) fluorescent lamp.

Life‘i raft Embarkation Lights

Minimum one (1) 300 W, halogen floodlight with local switch shall be fitted at MOB boat and
life fraft stations. The light shall be fed from the 230 VAC emergency supply system.

Oné (1) 2x18 W, fluorescent fixture with built-in battery pack (3 hours), shall also be fitted at
eaczh life raft storage space, controlled from the wheelhouse light control panel. The light shall
be ﬁed from the 220 VAC emergency supply system.

Twé (2) incandescent lights (40W) fed from the 24 VDC supply system (bridge) shall be
provided for the MOB boat station.
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Floodlights

High-pressure sodium and halogen floodlights shall be provided for deck illumination. Sodium
vapour type floodlight shall be provided for ROV deck and cargo deck.

Generally, floodlights shall be fitted for lighting of fore-, side-, and aft decks and other area
and shall be mounted on top of wheelhouse/aft part of accommodation in such a way that
view from bridge or

crane/project operations will not be interrupted. Light in work deck area shall comply with
rules and Buyer's requirements.

Lighting shall be controlled from the lighting control panels in the wheelhouse..

Switches, Sockets & Switched-Sockets

All switches, sockets and switched-sockets in the accommodation are to be flush mounted
moulded cased type and in the engine room and other machinery and WT compartments are
to be WT and metal moulded. Adequate numbers of switched-sockets are to be provided in
accommodation, wheelhouse, galley, mess room, store and other machinery spaces and

compartment, etc., for portable equipment.

Domestic Equipment

The domestic equipment is described in chapter 3.

Navigation and communication equipment

Navigation and communication equipment is described in section 702.

Navigation Lights

Dual lens navigation lights, 230V/1ph/60Hz or 24V DC are to be fitted unless otherwise
stated.

All navigation lights are to be controlled by indicator panel fitted in the wheelhouse. Each
navigation light is to be controlled and protected by double pole switch and fused on each

conductor ¢/w dimmer switch. Visual and audible alarm indicators are to be fitted.

Fire & General Alarm

Fire and general alarm supply system is to be taken from 230V and 24V DC distribution
boards. Alarm pushes and alarm bells are to be fitted in wheelhouse, below main deck, main
deck forecastle deck, engine room and steering gear, bow thruster, bulk/liquid mud/brine
tanks compartment and to meet with classification/SOLAS requirements/SPS Code 2008.

Maker to advice power supplies.
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Heat or smoke fire detectors to be provided in accommodation area, cabin, living, public
space, machinery spaces and engine room, etc. Fire alarm indicator and siren are to meet
with classification/ SOLAS requirements. The fire detection & alarm system and location of
fire ialarm panel to be approved by classification.

A
General

c

tomation Equipment for Machinery (Meet EO) and Cargo System

Cor‘;struction and operation

Suf;’ficient instrumentation alarms and control equipment for safe operation of the main
eng%ines and all auxiliaries shall be arranged in accordance with supplier's instrumentation list.
The control and instrument plant shall also be in accordance with requirements regarding
"Deiad man alarm" (applicable to Vessels above 500 gr.reg.t.)

Senisors

Thé following items shall be given special attention;

All éemperature sensors shall be installed in pockets of suitable material. Connections shall be
arrejnged for draw-out for testing purposes.

All I;ievel switches shall have test level handle for function test of switch.

All éensors shall be installed in places where it is @ minimum risk for damage during normal
ove;rhaul and maintenance.

ShLit off and test valves with standard connection shall be fitted for all pressure regulating and
meiasuring units as well as for local instruments.

Thez sensors' connections to consoles etc. shall be arranged for easy earth fault and cable
faulit location on the sensor side, i.e. separate wiring between each sensor and the alarm
cenftral or other terminating equipment shall be required.

Senfsors and instruments shall be mounted in such way that shock and vibrations of the
senisor body with connections are avoided.

Prejssure sensors exposed to shocks and large vibrations in their working medium shall be
pro‘éected by damping chambers.

Wafter pockets shall be avoided in the pressure sensor pipe connections.

All ijevel switches in tanks shall have test level for function test of switch.

Tesft equipment for temperature and pressure shall be suitable for connection to the
resp}ective sensor types.

Thej arrangement of the instruments and alarms shall be worked out in close co-operation
witr]73 the Buyer and in principle in accordance with the specified list of content.

All fcomponents and wires shall be clearly marked with number in accordance with the
dra\}vings. All name- and number-plates as well as reference shall be engraved laminated
PV§3 unless otherwise specified.
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Waiter and oil pipes inside the consoles shall be avoided. Necessary air pipes shall be
sepbrated or eventually shielded from electric and electronic equipment. Air ventilating pipes
frorh pneumatic equipment shall be led outside of consoles.

Bridige consoles, general

On gbridge there shall be installed two (2) manoeuvre consoles, one (1) forward and one (1)
aft éccording to GA. All monitors shall be integrated to the consoles.

All éioor panels to be "lift off" type.

Bridge console / forward

Fwd bridge consoles shall have control and monitoring equipment for propulsion thrusters,
tunr;ﬁel thrusters, navigation equipment, VHF, wipers, alarm panels, communication systems
andf FiFi control panel etc.

Bricige console / aft

Aft gbridge consoles shall have control and monitoring for propulsion thrusters, tunnel
thrL;sters, navigation equipment, VHF, wipers, alarm panels, communication systems, cargo
sys!tems and dry bulk tank shut off valves etc.

Folliowing equipment shall be separately installed in wheelhouse:

- Fil:"e alarm panel

- Névigation lights (main /emergency)

- Signal lights

- Di$tribution panels

- Eréﬂergency stop system of aux.

- Panel for watertight doors

- Erfnergency stop with running lights for cargo pumps and dry bulk system

- Hospital alarm (also outside the hospital)

- Frfeezer & Chiller alarm

Enéine control room and switchboard room

A (Z:ontrol room with maneuvering stand, control cargo pumps, alarm panel and main
swifchboard shall be arranged. The control room shall be air- conditioned and insulated
agaiinst noise and heat.

Engiine control room console

Corzjsole shall have control and monitoring systems for main propulsion. aux. engine, electric
sys;tem in accordance with supplier's delivery and required by the Classification Society.

All <§:ioor panels to be "lift off" type.

Coriasole shall have monitoring systems for tunnel thrusters, propulsion room, in accordance
witﬁ_ supplier's delivery and required by the Classification Society.

Swiichboard room

| | | A%
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An ?insulated switchboard room shall be arranged according to GA-Plan. The switchboard
rooén shallbe air-conditioned.

Corfnmon automation equipment, engine alarm, Monitoring etc

Get‘;eral alarm

Om%,l (1) Machinery alarm and monitoring system shall be installed to provide control,
moéﬂtoring and alarm of all functions necessary for the safe and efficient operation of the main
proé)ulsion and auxiliary machinery.

ThefI system shall be installed with one (1) workstation in ECR and two (2) work stations on
the bridge.

The: various alarms shall be arranged in two (2) separate groups for each main generator and
it's fauxiliaries. Earth fault detection with alarm shall be included.

Thef machinery alarm and monitoring system itself and the installation shall comply with the
ap@licable requirements for IMO class 2 DP vessels of the listed classification society.

All élarms related to the propulsion and main machinery shall be analogous when relevant.
lnstiruments, sensors and control equipment shall be of simple, robust and standardised
desgign.

Locé,al instrumentation, such as thermometers, pressure gauges, etc., shall be provided as
necessary for manual start up, control, and monitoring of equipment in the machinery spaces.
Scéle engraving shall be in metric units.

Pre:ssure and temperature sensors shall be installed in locations where there is minimal risk
for @amage during normal overhaul and maintenance. Temperature sensors shall be installed
in vsi}eHs and be capable of being withdrawn for replacement or calibration.

All icomponents and wires shall be marked with numbers in accordance with the

inst:rumentation list and installation drawings.

MONITORING

Sysjtem structure

Oné (1) system mimic and one (1) capacity mimic shall be provided for each system.

Mimics to include; Ship's FO, Cargo FO, Liquid mud, Brine, Base oil, Methanol/LDHI and
PP@ etc as applicable.

Oné (1) mimic (showing temperatures, pressures RPM's, loads, sumps, etc.) shall be
prO\E/ided for each of the following; each gen. azimuth thrusters and tunnel thrusters.

Oné (1) mimic showing loads electrical particulars (kW, A, V, Hz) for main electric power
sup:plies and (A) for main distribution. Liquid densities shall be manual only.

Theé system shall feature the following functions:

. M{JIti-user system

. P?ovide users with a simple and correct overview of the various systems using system
pictures/diagrams

+ Shall be self-monitoring; i.e. it is equipped with alarms which monitor its own faults.

S
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- Dévides the Vessel's machinery into one System Failure group for internal watch and max
fifteien different display groups; i.e.:
. G§n Engines
* Thruster system
. Biége system
. Etc.
- A;Esimple and straightforward parameter adjustments; i.e. limit values, time delays, sensor
cali:bration etc.
- Pr;ovide users with a simple and correct overview of the various systems using system
pictj;res/diagrams
- Péssibilities for inhibit of individual signals and listing of all inhibited signals.
- Péssibi|ity for off scanning of individual signals and listing of all off-scanned signals.
- Intierlock function.
- Group status-, alarm summary and event lists.
- Bérgraph presentation for a simple status presentation.
- Printer for different types of reports and listing.
- Athion group function: i.e. input point status combinations give output action (open/close
congtracts).
- Téends of analogue signals, inhibited and off-scanned signals, past events, also running
houfr etc.
- Céntrol, alarm and monitoring system shall interface following systems:
Mor;ﬁitoring of temperature, pressure level in tanks etc shall be with minimum storing of
minéimum two(2) months history to show trend. Presentation shall be with graphs.

Sysétem pictures / mimic diagrams

Thei system shall be provided with mimic diagrams/pictures for ballast system, cargo control
sys‘iem, propulsion plant, electrical power plant and for other relevant machinery.
Othier installed pictures which shall be available as follows:

. Taimk sounding separate tanks

. Ténk sounding groups of tanks

. System alarms

. Sy;/stem configuration

Tan:k group picture

Thé alarm and monitoring system to receive tank data from sounding system.
Thié pictures display all information about the actual tanks, such as:

Fori'each tank:

. Méx. Cubic metres

+ Alarm limits

. Dénsity (Manually)

. Pércentage of full tank
i IGAPO

i
H
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* Level in metres

. Cgbic metres

For%the group:

. M;éx. Cubic metres

. Pg’.rcentage of full group

» Cubic metres

Thai information shall be presented graphically and numerically.

Opérator station in wheelhouse

Oné (1) colour printer shall be installed

Oné (1) alarm buzzer shall be installed

Fonir (4) off monitoring units shall be installed (two (2) aft and two (2) fwd)

Eacfh unit shall include one (1) off colour monitor, one (1) off PC with keyboard and one (1) off
pointing device.

Opérator station in engine control room

Oné (1) colour printer shall be installed

One (1) alarm buzzer shall be installed

Thrée (3) off monitoring units shall be installed.

Eac;fh unit shall include one (1) off colour monitor, one (1) off PC with keyboard and one (1) off
poir;ﬁting device.

Wa;tch and responsibility system to be combined into the common machinery alarm and

monitoring system, according to class requirements.

Engineer's alarm

When the engine room is unattended, the alarms of the engine alarm system shall be
exténded to the following alarm panels, according to rules:

* bridge fwd

. brédge aft

« chief's cabin

. ch;ief‘s bedroom

* 2nd engineer's cabin

* mess room

Machinery spaces alarm signals (Alarm tower)

The following visible /audible alarm signals shall be arranged as follows: in one (1) propulsion
room, Three (3) in cargo room, three(3) in main engine room and one(1) in side thruster room
etc. and shallbe easy to identify

. Liée boat alarm

. AL;tomatic telephone alarm

. Ba;lttery less telephone alarm

* Fire alarm
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. Eri;gine alarm

. C¢)2 alarm

Theji engine alarm and telephones' alarm shall be given by means of high intensity flickering
Iighis and a sufficient number of small low noise alarm horns.

Ins\?ruments

All ignstruments shall be of suitable construction for their maximum operating value. Scaling in
ISO units, where suitable.

Loc?al thermometers shall be of the liquid filled glass tube type.

Locgal pressure gauges shall be of the liquid filled type.

Auté)mation equipment for propulsion machinery and transmission

Twé (2) electronic remote control systems (one (1) for each Main Engine) for engine speed
shall be installed.

Rer*inote control operations for thrusters shall be fitted in the wheelhouse.

The:i engine control room manoeuvring shall be actuated electrically with the regulating
hanédle.

Thei wheelhouse manoeuvring shall be actuated electrically with the regulating handle.

Thej wheelhouse, engine control room and local manoeuvring (if applicable) shall include
funétions as follows:

. Séeed regulating

+ Control of clutch (if applicable)

. Erjﬁnergency stopping

Chci)ice of remote control location shall be made in the Engine Control Room with confirmation
from the wheelhouse. The control selection and confirmation procedure shall conform to the
reqéxirements of the Classification society.

Reéundancy

Thef; remote control systems shall be designed and installed as two (2) electrically and
meé:hanically totally independent plants. One (1) failure in one (1) plant shall not put the other
plaént out of operation and vice versa.

Eacfh plant shall have two (2) galvanic isolated power supplies.

EIe%:tric Generating Plant Control and operation of generator sets

Con%trol and operation of generator sets

Thei diesel generator sets shall be started and stopped from the engine control room or locally
on tfhe engine. The diesel generator set shall be started and connected automatically to the
vt
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Thé diesel generator set shall automatically shut down in accordance with the manufacturer's
design criteria. A shut-down condition shall be identified by an alarm connected to the Engine
Roétm Control and Monitoring System.

Thqf diesel generator set shall be fitted with its own electronic governor, with the speed setting
remotely carried out by the governor control switch on the engine control room main

¥

switchboard.

Auté:matic synchronising, frequency control and preferential tripping shall be provided.

Bloézking/interlocks of heavy consumers

An interlock system shall be arranged to prevent overload of generators.

Poviler Management System

Thé: entire electrical power plant shall be automatically controlled by a Power Management
Sysztem

(PMS). The power management system shall be provided with the following functions:

. A%utomatic power management of the generators depending on the necessary power
den%mand and the generators ability and stand by situation. The correct and suitable
corr%bination should automatically be established.

oThée PMS should never allow the shaft generators to operate in continuous parallel operation
withi any other generator on the grid.

. In’ case of starting of big consumers the available power should automatically be checked
and;; if necessary the stand by diesel generator should be started automatically and connected
to ttéje switchboard. As soon as available power is accepted, the big consumers should start.

. Aq estimate of heavy consumers should be needed.

If thie power consumption on the main switchboard has decreased and should be covered by
sméller number of generator set, the generator of lowest priority should automatically be
Ioac;led off, disconnected from switchboard and stopped. The operations shall be provided
with; certain delays.

Sysftem structure, PMS

The power management system shall ensure consistency and maximum efficiency of power
genéeration equipment. The system shall be controllable from the workstation located in the
Engine Control Room.

Thé system shall perform at least, but not limited to the following functions:

. Alétomatic load dependent start and stop of diesel generating set (including black-out start of
stand-by generator)

. ALfitomatic speed/frequency control of diesel generating set

. AL;Jtomatic operation of air circuit breakers for generators

. AQtomatic generator off-loading prior to load free disconnection of generator circuit breakers

. AL}tomatic control and protection of generators
’ >ORE
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*Automatic control of emergency/harbour generator (function disconnected in emergency
mode)

* Automatic control and protection of Main switchboard including operation of bus-tie breakers
+ Synchronizing of all motor operated breakers

» Automatic load sharing and load control with software for black-out prevention caused by
sudden overloads due to stop of generators

* Heavy consumer control including start request and start accept of heavy consumers

. Céitical alarm handling / shutdown

. Aux pump control

. A@tomatic preferential tripping of non-essential load

. Méde selection; (Under Way, underway with economical running, Cargo load/ disch.-
MaéluallJoystick DP, Cargo load/ disch. Harbour, Harbour resting (emerg./harbour gen.) and
optiional). Some of the mode may be combined if similar.

Indiication (mimic diagram of all necessary parameters for electric power plant in Ship's alarm
syséem.

Thei situation of working generators, standby generators, supply transformer power and
thrtisters motors shall be displayed on indicating all important data as:

. Stgjpplied power for each generator

. Nc;)minal power for each generator

* % loaded

. BL;s bars voltage and frequency

. Pésition of main circuit breakers

. Toital power

. St;andby situation

. Gcianerator set available or not available

Rec:iuction in tunnel thrusters loads, speed reductions, must be introduced in the period it
takcias to start and bring a new generator set on the line. If this function is taken care of by the
DP icomputer system, the effect shall be co-ordinated with the PMS system.

Eth diesel generator set shall automatically shut down in accordance with the
maﬁufacturer’s design criteria. A shut-down condition shall be identified by an alarm
confnected to the Integrated Automation System.

Eac*ih diesel generator set shall be fitted with its own electronic governor, with the speed
setfing remotely carried out by the PMS or manual by the governor control switch on main
swit;chboard.

Prefferential Trip

. V;\lhen the running generator (s) is overloaded, non-essential consumers shall be
autc}matically tripped to prevent the complete power failure of the Vessel. The preferential

tripping system of non-essential consumers shall be arranged according to class and

sup‘bliers recommendations and subject to approval from Buyer.
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The following non-essential consumers shall be tripped:
* HVAC system (A/C compressors and heating element)

* Galley equipment
. Jaicket water pre-heaters
. Wielding machine etc.

{
Aux Engine Safety System
A siafety system for protection and control of the aux. engine shall be provided. The safety
sysfcem shall control and protect the aux. engine in order to prevent faulty operation and/or
majéor failure. The system shall automatic stop the engine upon critical failure that may lead to
breékdown of the engines, so as very low lub. oil pressure, very high coolant temperature and
ove:rspeed, in addition to any further requirements according to the Class.
Thei safety system for the aux. engine shall include alarm and monitoring of the engines as
weli. The alarm shall be clearly indicated on the safety system panel / cabinet. In addition a
common alarm for each engine shall be given to the central alarm plant.

The safety alarm system shall be a separate system.

Control and operation of emergency generator set

Whgn the voltage of the main bus fails, the emergency generator set shall be automatically
star;ted

withf time delay and the emergency switchboard shall be energized automatically.

Saffety devices for over-speed or loss of lubricating oil pressure (very low pressure) shall be
pro\}ided on the engine and arranged so that the engine shall automatically shut-down in the
eve:;nt of either occurrence.

Autfomation for other machinery equipment

Corétrol of pumps

Thei following pumps shall be capable of being manually started and stopped from a remote
opeirating station (ECR):

. C?rgo System (such as liquid bulk cargo of Methanol/LDHI/PPD) shall be provided with
remiote control and monitoring system

Locial manual control of equipment

Thei following systems shall be controlled from local (equipment supplied) systems:

. H)fldrophore plant

. Ai} condition and ventilation

. Sefwage plant

. St;arting air system

. Luib oil system

+ Fuel oil and lub oil purifiers

. Friesh water
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* Liquid Mud

+ Fuel Ol

* Brine

* Drill water

* Base oll

Fuel oil transfer system

Starting DO transfer pumps shall be a manual operation. However, the transfer pumps shall

be manually started and stopped.

Purifier control system

All purifiers shall be manually started and stopped.

However, the purifier control system shall provide automatic sludge discharging for all
pur@fiers and by-pass the fuel oil to a selected tank upon detecting an abnormal condition.

Air ;:ompressor control system

All air compressors shall be stopped automatically at the following conditions:

. Diischarge air temperature, high

. Lu%bricating Oil pressure, low

All éir compressors shall have alarms at the following conditions:

. SL;mp level, low

. Oigl pressure, low

. Oi;l temp, high

All éir compressors shall be fitted with both automatic and manual controls. Manual stop/start
buté_ons shall be provided for each air compressor and additionally, each compressor shall be
autciﬁmatically started and stopped by detecting the pressure of the air reservoirs.

Endine room bilge system

Thef engine room oil/water separator pump shall be manually started and stopped. If the
sep?arated water's oil content is higher than the set limit, the water shall automatically be
retdfrned to the bilge holding tank with alarm given.

Higih-level alarm shall be provided for bilge wells and bilge holding tank.

The{i engine room Oily water separator shall be locally manually operated.

VGAPORE
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SECTION 9 - MACHINERY

General

All equipment, machinery, instruments, and installations shall be of the latest design and
rugged construction and as per first class international shipbuilding practice. They shall be of
the reputed make and suitable for tropical, humid marine climate. Similar machinery,
equipment etc. shall be so selected as to have maximum inter-changeability of their parts.
Where applicable for machinery, equipment or components international standards shall be
followed. the latest system, machinery, equipment shall be provided for fuel and energy
efficiency and shall have adequate controls, gauges, alarms and safety measures.

The vessel is to be equipped with the latest remote control arrangement so that the
maneuvering with the propulsion machinery can be controlled from the Bridge Deck.

The vessel shall be designed and constructed to have minimum noise and vibration levels.
The torsional vibrations shall be avoided within the working range of all machinery. Necessary
TV calculations shall be carried out to the approval of Classification Society by the Yard.

The exhaust emissions of the diesel engines shall meet the MARPOL 73/78 Annex VI
requirements, including Tier Il compliance.

The machinery installation comprises of the following:-

Two (2) controllable pitch propeller installed in the Aft of ship.

Two (2) main diesel engines, each driving shaft with 2660 KW each.

Three auxiliary diesel engines with generator 550kw each.

All diesel engines are to be IMO approved type (NOx technical code mandatory guidelines
relating to Regulation 13 of Annex VI to MARPOL = 130 kW) and supplied with certificates as
required by the classification. They are to be supplied and fitted by the Builder.

All machinery outputs are to be rated for continuous duty under the following conditions:
Ambient temperature: 45 °C

Sea Water temperature 32 °C

Air pressure: 1 bar

Relative humidity: 90%

All the auxiliary engines will undergo shop test at the manufactures’ shops and shall be
witnessed by Buyers Representative and Classification Surveyor.

All exhaust pipe to have external spark arresters.

Electric motor to be explosion proof if it is located in hazardous area.

CP Propulsion System

Two CP propeller shall be installed, at the aft for propulsion and for station keeping of the
Vessel. Each CP propeller shall be driven by engine through shafting.

Propeller type, .....cccooveveiininnnnn. CPP

Propeller diameter (approx.),........ TBA

Number of blades, ..................... 4
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Speed of propeller, .................... TBA

Output power (each approx):  2660KW

-Four bladed NiAl propellers with controllable pitch working in a flow accelerating nozzle.
-The nozzle is to be of mild steel with Stainless steel lining in way of propeller.

hydraulic power pack for CPP is to be F.W cooling.

-Steering and RPM control systems with main and secondary steering controls for two
position controls in Bridge Deck.

-Local & Emergency control are to be provided.

-Monitoring and alarm systems for Bridge Deck consoles and engine room consoles

-Flexible coupling.

Standby pumps are to be provided in accordance with classification requirements.

Special consideration shall be given to minimizing cavitations and maximizing efficiency at
Vessel operational condition. The propulsion plants shall have electronic remote controlling
from bridge, and shall be interfaced to Dynamic positioning system. In addition, system to be

interfaced joystick control unit if applicable.

Tunnel Thrusters
Four (4) tunnel thrusters shall be installed. Two (2) of them located at bow with FPP, two (2)
of them located at AFT with CPP. Thrusters motor to be resiliently mounted.
The tunnel thrusters shall be driven by an electric motor of fixed rpm. The motor rating shall
be 950KW for bow thruster, 500kw for stern thrusters and to be rated for continuous
operation of DP2. The tunnel inside shall be lined with stainless steel in way of propeller. The
unit to be complete with hydraulic pump unit, header tank, alarms, electronic remote control
system for pitch control etc. The control shall be provided complete with monitoring and alarm
system at the Bridge Deck consoles. There should be local emergency control for start/stop
and for pitch control and indication. The complete thrusters unit to be class approved.
The Motor should be as follows
Output power (each):950KW for bow thrusters, 500kw for stern thrusters.
Duty: S1-Continuous.
Voltage: 440V
Enclosure: IP44(Bow thruster)

IP56 (Stern thruster)
Cooling: manufacturer's recommendations
Insulation: Class H
Temperature Rise: Class H
Bearing: Sealed bearings to be provided at both ends.
Bearing and winding temperature monitoring to be provided and connected to central alarm.
Two (2) remote stations c/w instrument panels will be from both the forward and aft controls in
the wheelhouse, and DP-2 system and joystick control unit.

Emergency starting and control should be available locally in the B/T compartment.
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Special focus on Noise and vibration have to be given when installing the above bow

thrusters.

Monitoring and Alarms (EO)

An integrated control monitoring and alarm system shall be provided. (followed by European
standard & manufacturer)

Monitoring instrument panel in Engine Control room, Wheel house consoles (Aft & Fwd) and
extension alarms in Mess room, Chief Engineer’s cabin,2nd Engineer cabin to be provided
Monitor and alarms as per Classification Society and SOLAS Requirements and to include for
the following equipments.

- Propulsion System

-Tunnel Thrusters

-Diesel engine

High and low level alarms for tanks and bilges.

Aux machinery systems and equipment

Main engines
Two (2) units x 2660 kW at 750 Rpm marine diesel engine coupled to intermediate shafting
and vertical offset CPP gearbox by flexible coupling . Engine front part are PTO to also drive
the external fire pump with clutch and gear, main engine is to be resiliently mounted.
Power Take-Off
Two (2) gearbox are to be provided with PTO at after end of the gearbox. It is used to drive a
shaft alternator of 1200 kW, 440/3/60, 3 wire.
Power/ Pitch shedding devices in between the system are fitted to prevent overloading of
engines.
The main engines shall be complete with:

1. Cooling System

The main and auxiliary engines are to be fresh water cooled via heat exchangers
remote mounted from engines. Each main engine is equipped with engine driven LT,
HT fresh water pumps, sea water pump and engine mounted charge air cooler & lub oil
cooler. The cooling pipes are to be arranged in accordance with engine
manufacturer’'s recommendations and to meet class requirement. . The SW cooling

pipes to be schedule 80 XS galvanized steel pipes.

One unit each electrically driven standby LT, HT, & SW cooling pumps to be installed

for each main engine and ready piped to the respective circuits.
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Main plate coolers should be of titanium plate type and designed for over capacity of
25%, back flush arrangement or built-in strainer arrangement and temperature and
pressure gauges at inlet and outlet.

2 . Lube Oil System
The following is to be supplied and fitted per ship:

1 main engine driven lub oil pump, gear type c/w built-in relief valve.
Capacity as per engine manufacturer's recommendation.

* 1 Duplex lub oil filter

* 1 Duplex lub oil filter, mesh 150

Alarm device with audible and visual signals to be fitted for failure of lubricating oil system

of the main engine, auxiliary engines and propulsion units.

Alarm device with audible and visual signals is to be fitted for failure of lubricating oil system
of the main engine, auxiliary engines and propulsion units.

Two (2) main engine standby lub oil gear pump c/w gauge 440/3/50.
! (To be supplied by Engine maker’s identical to main lube oil pump as required by Class
|

3. félel oil system with engine driven fuel oil pump
4, éir starting equipment according to class requirements.

Engjines Control and monitoring

Theé local control panel (LCP) shall consist of a display unit, backup instruments and control
swiéches & buttons built on the engine. The LCP shall show all essential engine
mef;:!surements (e.g. temperatures and pressures) and provide various engine status
indiications. Local control panel shall also be equipped with control switches and push
butéons for start/stop and emergency stop functions. Following monitoring shall be arranged
as a minimum for remote reading to monitoring system in control room.

- LQb.oiI pressure

- qu lub.oil pressure, shut down

- Lufbe oil temperature

- A|r temperature

- Hi;;h fresh water temperature, shut down

- EXhaust temperature after turbo charger

- Fu;el oil leaking alarm

- O\i/er speed alarm

- P'[ 100 sensors in windings and bearings.

Eleé:tronic governor system with remote control shall be fitted. The electronic speed governor
shall be capable of regulating the speed of each diesel engine.

Autiomatic stop of engine at very low lubrication oil pressure, very high water temperature
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and over speed shall be provided, with alarm connected to the alarm system.
Alarm and monitoring for low lubrication oil pressure, high cooling water temperature, low
level in f.w. expansion tank, etc, according to Class and Manufacturers standard.

Diesel Generating Sets
The electric power is to be supplier by three (3) diesel-driven generators with 550kw each and

two. (2) shaft generator with 1200kw each. The diesel generator in the engine room shall be
drivfen by three (3) water-cooled marine diesel engines. Shaft generator will be fresh water
coojled. Starting of engine is to be by compressed air using air start motors coupled to
fIywiheeI. All accessories shall be in accordance with the Classification Society.

Ger;fierators are to be designed for parallel operation with each other. Provisions for auto start,
aut{) load sharing and auto synchronization to be provided. The cooling of engines shall be
dor‘ée by individual heat exchangers cooled by sea water.

Theé diesel engines and generators are to be fitted on a common foundation, which is to be
resiiiently mounted. Alternators to have bearing at both ends.

Output power (each):550KW approx, 440V, 60Hz, 3 Phase each.

Duty: Continuous.

Enclosure: 1P23

Cooling: Air cooled with dust filters

Insﬁfnlation: Class H

Beairing: To be provided at both ends with Sealed bearings

Shi;:)yard to submit power balance chart and electric load chart before placing order for DG
sets;

Forialarms, safeguards and instrumentation see separate clauses.

The? generator to be complete with anti-condensation heater and good AVR with drop Kit for
paréllel operation.

Ger%uerators engines systems

Thef diesel engines shall be complete with:

1. Gooling System

Thé generator engines are fitted with engine mounted HT, LT fresh water pump, charge air
coojer & Lube oil cooler, are to be F.W. cooled via central coolers. Each generator engine is
also supplied with the following,

- O%le (1) heat exchanger

- Or§1e (1) fresh water pump (engine mounted)

2. l;j_ube Oil System

-On;e (1) engine driven lube oil pump, gear type c/w built-in relief valve

- Or;1e (1) Lube. oil cooler (engine mounted)

- dne (1) Centrifugal filter & automatic filter (engine mounted)
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Alaém device with audible and visual signals is to be fitted for failure of lubricating oil system
of tl%ile main engine, auxiliary engines and propulsion units.

3. féjel oil system with engine driven fuel oil pump

4, af(ir starting equipment according to class requirements.

Geﬁ;erator Engines Control and monitoring

Thei local control panel (LCP) shall consist of a display unit, backup instruments and control
switches & buttons built on the engine. The LCP shall show all essential engine
measurements (e.g. temperatures and pressures) and provide various engine status
indiications. Local control panel shall also be equipped with control switches and push
butﬁons for start/stop and emergency stop functions. Following monitoring shall be arranged
for femote reading to monitoring system in control room (to be recommended by vendor).

- Lujb.oil pressure

- Lo;w lub.oil pressure, shut down

- Luibe oil temperature

- Aif temperature

- Hijgh fresh water temperature, shut down

- E)%haust temperature after turbo charger

- FQeI oil leaking alarm

- O\%/er speed alarm

- PT 100 sensors in windings and bearings.

Ele(;:tronic governor system with remote control from main switchboard/PMS shall be fitted.
Thé electronic speed governor shall be capable of regulating the speed of each diesel engine
suc:h that the generator shall meet the Class and Authority’s requirement of speed drop.
Auté)matic stop of engine at very low lubrication oil pressure, very high water temperature

and!; over speed shall be provided, with alarm connected to the alarm system.

Alaém and monitoring for low lubrication oil pressure, high cooling water temperature, low
Ievél in f.w. expansion tank, etc, according to Class and Manufacturers standard.

906. Remot:e Control (Manoeuvring and control equipment)

Control & Mfonitorinq System

A c;ontrol, monitoring and alarm system shall be provided in ECR and in Bridge (on both
con;soles).The control, CP propeller, Tunnel Thrusters, Main engine, etc displayed as
minéimum and also other parameters required by the class Extension alarm to be provided in
Mesis room, CE’s cabin and ond, Engr’s cabin with a selector switch in ECR for the extension
alar‘jms. All control positions of equipment to have emergency stop with indication if the
emergency stop is engaged. The system is to be interfaced with machinery data logger and
recérding system.

Control & consoles in bridge

=
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Forward and aft Manoeuvring control console to be installed at the bridge and fitted with all

required instruments for control, monitoring and alarms of CP propeller, Tunnel Thrusters,
maign engine. CP propeller shall be controlled remotely by electronic device from the
whe;elhouse. The command, control, monitoring, alarm and communication systems will be
corélpletely duplicated on forward and aft consoles. All instruments used on the aft console
shagll be suitable for operating the vessel when looking aft. These shall be mirror images of
the Einstruments fitted on forward console.

An :integrated joystick and DP control system is to be provided at aft control station.

ECR consol:'e‘

ECR control console to be installed at the ECR and fitted with all required instruments for
Conitrol, Monitoring and alarms of Main engine .Emergency controls, monitoring and alarms
of CP propeller to be provided.

907. Shafting & Stern Tube

Profpeller shafting to be hollow type c/w push pull rod forged steel with split coupling type and
to siuit propeller boss and loose coupling which is coupled to gearbox output flange c/w in
bet\%veen intermediate shaft and to install min. one (1) LS or Dover plummer or equal block
beairing in between inboard stern tube bearing and gear box.

Tail% shaft to be oil lubrication with white metal bearing, operation condition monitoring to be
pr0\§/ide, stern tube bearing temperature, lube oil content and level to be monitored according
to té\e requirement of notation TMON.

Stei’n tube shall be of fabricated steel construction arranged for oil lubrication and cranepac
Iips%seal type. Lubrication with white metal bearings. Alignment for the stern tube bossing
muét be by boring method before installing the bearings.

908. Steeriélg Gear (Rotary Vane type)

Tw{) (2) independent Electro-hydraulic type steering gear at 45 degrees rudder angle c/w
i

emfergency hand hydraulic steering and system to be interfaced with DP system and joystick

con:trol unit.
Whieelhouse . a) electric non & follow-up steering lever joystick type remote
‘ control c/w two deck head mounted type (3 ways) with
| Two table mounting rudder indicators at forward console
‘ and two table mounting rudder indicators at aft console.
S/é compartment . b) hand hydraulic for emergency

T
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The steering gear system to meet with classification/ SOLAS requirement.
Alarm and instrument panel shall be installed in the wheelhouse and engine control room and
change over switch with interface system in between Auto-pilot/ steering gear to be provided.

909. Pumps
All centrifugal pumps shall preferably be of vertical type. for all seawater pumps (excluding the Fifi
pump), the casing shall be of bronze, impeller of bronze, shafts of stainless steel with mechanical
seals. Following spares shall be provided for each pump.

2. One Mechanical seal

3. One set of mouth rings
Builder shall provider numbers, capacities, NPSH chart and detailed specification of pumps for each
system including standby pumps for main engine. All pumps to have pressure gauges on the suction
and discharge sides.
The motors for the pumps to be totally enclosed fan cooled,IP55, Insulation class H, continuous rated.
All pumps shall have locally mounted start/stop panel with running indication lights. The starter panel
to be mounted in ECR. The start/stop and running indication to be provided on ECR console. Running
hour meters to be installed

Remarks:
1)All pumps shall be provided with starter and suction & discharge pressure gauge c/w valves.
2) Al SW cooling pumps with starter for deck machinery and other machinery

equipment for system operation to be provided by Builder.

909.1 Fuel Oil Transfer Pump

Two (2) gear pumps are to be provided for fuel oil transfer. Pump is to have a cast iron body with alloy
steel rotor and shaft. Pump to have a capacity 23.8m3 per hour against a discharge head of 25m and
NPSH OF 3.1M. Pump to be directly coupled to a 3 Phase, 60 Hz, 440 V motor complete with locally
mounted start/stop. The pump and motor are to be mounted on a combined base plate. Pump to have

one remote stop outside engine room. The FO transfer pump shall be wired for auto start and stop.

909.2 Fuel oil cargo Pump

Two gear pumps are to be provided for pumping of diesel oil cargo. The pump shall have cast iron
body with alloy steel rotor and shaft. Pump to have a capacity of 150 M3 (Minimum) per hour against
a discharge head of about 80 M and NPSH of 4M.a local and remote reading flow meter capable of
being used for filling and transfer is to be provided. Remote reading display shall be provided in ECR
& Wheel House. Pump is to be directly coupled to a 3 Phase, 50 Hz, 440 V motor complete with
locally mounted start/stop. The pump and motor are to be mounted on a combined base plate. Pump
to have remote stop outside engine room and on main deck Remote Start & Stop panel with

illuminated indication shall be provided at the Aft console in W/H.
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909.3 Bilée, Ballast, GS, Detergent & Fire pump

Two (2) cerétrifugal pump with self-priming function (one as bilge & ballast pump, another act as GS &
Fire/Deterg:ént Pump )to be provided for the above duty, being complete with 3 Phase, 60 Hz, 440 V
motor compilete with locally mounted start/stop with running indication. The pump is to have a capacity
about 60M:§Z/hr at about 60M head and is to be complete with suction and discharge pressure gauges.
The pump ;icasing and impeller are to be of Bronze and shaft stainless steel, the glands to be
mechanicalgseal type. The bilge system to meet SPS 2008 requirements.

909.4 Bilige pump for dangerous spill
Locate in st@aering gear compartment, Capacity: Approx. 10 m3/h at 40 m Head

909.5 Mud & Brine

Two (2) twir; screw pumps are to be provided for pumping of Mud and Brine. Pump to have a capacity
100m?h (minimum) against a discharge head of about 75M (SG2.5). Pump is to be directly coupled to
a 3 Phase, .60 Hz, 440 V The pump and motor are to be mounted on a combined base plate . The
pump shallg‘have cast iron hosing with stainless steel rotor & shaft,stator to be Perbunan or equal.
Pump to héve local start/ stop and remote stop on main deck Remote Start & Stop panel with
illuminated indication shall be provided at the aft console in W/H.

Each mud Etank to be fitted with electrically driven agitator and detailed information and system
operation tq be recommended by maker's.

909.6 Pot%able Water Cargo Pump

Two (2) ceﬁtrifugal electric motor driven 3 Phase, 60 Hz, 440 V with locally mounted start/stop and
capacity of ?bout 150m3/h when discharging at about 80m and NPSH of 5M head to be provided for
fresh water duties. The pump casing is to be of cast iron, shaft of stainless steel and Impeller of
bronze. Meé:hanical seals and adjustable relief valves are to be provided. A local and remote reading
flow meter éapable of being used for filling and discharge is to be provided. Pump to have local start/
stop with running indication. Remote Start & Stop panel with illuminated indication shall be provided at
the Aft console in W/H.

909.7 Driil Water Pump

One (1) centrifugal electric motor driven pump and capacity 150m?hr at 80m total head of S.G 2.5,
440/3/60 wijth emergency stop in wheelhouse aft console.The designated drill water pump to have
iluminated $tart/stop and running indication in W/H Aft console.

909.8. Slu:dge Transfer/Dirty oil/Slope Pump
One (1) electric driven horizontal positive displacement type screw pump, with rubber stator, installed

in the engine room and shall deliver 8 m3/n @ 35m total head, 440V /3ph/60Hz.complete with electric

heating coili for the tank and /suction line with recirculation arrangement. The bilge lines and sea
| ORE
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suction lines shall be connected to this pump. The suction shall be led from bilge holding tank, Dirty
Qil, Sludge and Slope tank to deck connection.

909.9. F.W Cooling pump

it is to be used for Air-conditioning, Refrigeration Plant and Aux machinery equipment.

Two (2) centrifugal pumps with self-priming function of suitable capacity, electrically driven is to be
fitted to serve air-conditioning, refrigeration system and Aux M.C (Bulk Como, Dryers, Hydraulic
Power Pack),Pump casing is to be of AL. bronze with AL bronze impeller and SS shaft. Total nos of
pumps shall be six (6). Two (2) for air conditioning, Two (2) for reefer plant and Two (2) for Auxiliary
Machinery. One (1) pump will be standby for the systems.

909.10.Sewage Pump

One (1) Macerator pump of 15m3/h at 20m total head, 440V/3ph/60Hz to be provided. The sewage
discharge pump to take suction from sewage holding tank and to discharge to sewage treatment plant
or to the deck discharge.

909.12. Pressure set FW. Pump
Capacity of each pump 3m3/hr at 45m.

910. Garbage Disposal
One (1) unit of garbage disposal (macerator) is to be provided and to meet with MARPOL

requirement.

911. Mucking ejector for cleaning of dry bulk tanks
Free Air connection Approx. 300~400 M3/Hr, @ 5 meter head, driver water:100 m3/hr x 6 bar

912. Pressure Set-F.W.

Two (2) Fresh water pressure set complete with motor driven self-priming Hydrophore pump 3m?®h at
45m with pump casing, impeller to be bronze and shaft to be stainless steel. And one (1) diaphragm
type pressure tank of about 500 litters with maximum working pressure 3-4 kg/cm2 with pressure

relief valve.

913. Pressure Set Standby Pump
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One (1) pressure set standby pump, identical to above shall be adjacently mounted to FW pressure

pump for standby duties of both.

914. Hot Water Calorifier
One (1) 500 litre capacity approx. hot water calorifier c/w hot water circulating pump is to be provided,
Electric heater to be from 440V /3ph/60Hz supply.

915. Fresh water maker

One (1) RO fresh maker of 20 Tonnes per day c/w independent UV steriliser unit, flow meter with

sand filter for the system to be provided.

916. L.O. Purifier & Diesel Oil Purifier

two (2) electrical centrifugal lube oil purifier self cleaning type, each have capacity about 700 litres/hr,
complete with electric heaters. L.O. Purification system shall be from Main Generator sumps and from
L.O. Storage tank.

One (1) electrical centrifugal diesel oil purifier self cleaning type, capacity about 2300 litres/hr, M.D.O.
shall be transfered from cargo tank to settling tank, futher purified and transfered to service tank.
Viscosity of MDO less than 11cSt at 40 degree Celcius and greater than 4cSt at 40 degree Celcius
Both the LO & DO purifier shall be provided with appropriate controls for ‘automatic’ operation. The
fault alarms of purifier shall be connected to central alarm and monitoring system. The sludge tanks
for the purifier shall be located below in the DB tanks. The purifiers to be module type, complete items
mounted on a single skid.

Scope of supply for oil purifiers as per manufacturer's standard.

917. Oily Bilge Water Separator

One (1) MARPOL standard centrifugal type oily bilge water separator complete with pump and oily
water discharge alarm, automatic cut off valve or stopping arrangement etc. is to be fitted. Capacity
1.0m3/hr @ 2bar, single stage with 15 ppm bilge alarm as per latest MEPC107(49) requirement.

918. Electric motor driven Agitators for 1 Mud Tanks

One (1) unit electric motor driven agitator per mud tank. Submerged agitator to be direct driven and

shall be designed for continuous mixing of mud at flowable/average 200 — 300 cSt apparent viscosity
at max. S.G. 2.5.,

919. Air Compressors-Starting Air

Two (2) sets of starting -air compressors ,being air- cooled and electric driven, direct coupled type,
shall be installed onboard. The capacity of each compressor is to be according to the regulations and
the engine maker requirement. The compressors shall be direct driven by 440V, 3 Phase 60Hz

electric motor through a flexible coupling. One (1) of the compressor to be supplied with alternate
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One (1) pressure set standby pump, identical to above shall be adjacently mounted to FW pressure

pump for standby duties of both.

914. Hot Water Calorifier
One (1) 500 litre capacity approx. hot water calorifier c/w hot water circulating pump is to be provided,
Electric heater to be from 440V /3ph/60Hz supply.

915. Fresh water maker

One (1) RO fresh maker of 20 Tonnes per day c/w independent UV steriliser unit, flow meter with

sand filter for the system to be provided.

916. L.O. Purifier & Diesel Oil Purifier

two (2) electrical centrifugal lube oil purifier self cleaning type, each have capacity about 700 litres/hr,
complete with electric heaters. L.O. Purification system shall be from Main Generator sumps and from
L.O. Storage tank.

One (1) electrical centrifugal diesel oil purifier self cleaning type, capacity about 2300 litres/hr, M.D.O.
shall be transfered from cargo tank to settling tank, futher purified and transfered to service tank.
Viscosity of MDO less than 11cSt at 40 degree Celcius and greater than 4cSt at 40 degree Celcius
Both the LO & DO purifier shall be provided with appropriate controls for ‘automatic’ operation. The
fault alarms of purifier shall be connected to central alarm and monitoring system. The sludge tanks
for the purifier shall be located below in the DB tanks. The purifiers to be module type, complete items
mounted on a single skid.

Scope of supply for oil purifiers as per manufacturer's standard.

917. Oily Bilge Water Separator

One (1) MARPOL standard centrifugal type oily bilge water separator complete with pump and oily
water discharge alarm, automatic cut off valve or stopping arrangement etc. is to be fitted. Capacity
1.0m3/hr @ 2bar, single stage with 15 ppm bilge alarm as per latest MEPC107(49) requirement.

918. Electric motor driven Agitators for 1 Mud Tanks

One (1) unit electric motor driven agitator per mud tank. Submerged agitator to be direct driven and

shall be designed for continuous mixing of mud at flowable/average 200 — 300 cSt apparent viscosity
at max. S.G. 2.5.,

919. Air Compressors-Starting Air

Two (2) sets of starting -air compressors ,being air- cooled and electric driven, direct coupled type,
shall be installed onboard. The capacity of each compressor is to be according to the regulations and
the engine maker requirement. The compressors shall be direct driven by 440V, 3 Phase 60Hz

electric motor through a flexible coupling. One (1) of the compressor to be supplied with alternate
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level alarméshall be provided. Washing arrangement from GS pump shall also be provided for this
tank.

924, Emergiency Fire Pump

One (1) eleéctric motor driven emergency fire pump is to be provided, it is to be of self-priming,
centrifugal tS/pe with capacity 40m?®h at 60m total head, 440V /3ph/60Hz .1t is remote start/stop in the
wheelhousei c/w local starter panel and system to meet with SOLAS requirement .pump to be located

in either boﬁiv thrusters or steering gear compartment.
925. Runniiﬁg hour meters
Running hoiur meters shall be provided for engines, Tunnel Thrusters, All air compressors, Purifiers,

Refrigeratioh units, Air conditioning Unit and all other equipment having power more than 5 KW.

926. Tank Iievel alarms (followed by European standard & manufacturer)

Following tajnks shall be provided with tan level alarms. The alarm shall be connected to ship central
alarm systei;n

Sewage holding tank-LAH(Also continuous level indication to be provided)

Dirty oil, Tanks- LAH

Designated éfuel oil overflow tank- LAH

Bilge holding Tank- LAH

All expansion Tank- LAL

All header tanks- LAL

Al fuel ol tanks- LAH

927. Gener;ltor —Emergency

One (1) SOLAS compliant, diesel-driven emergency generator with air-cooled radiator system and to
be of electrizc~start type shall be provided. (In case the second start is of Electric, then battery charger,
battery and éstarter motor to be duplicated. The changeover is to be well insulated and the generator is
to be mounfed on resilient foundations to minimize noise and vibration. The capacity of generator it to
be sufficienir to supply all Emergency loads as required. Output: 440v, 60Hz, 3 Phase, 0.8 Pf, 150
KW(e) (apﬁroximately). Should cater for the dead ship start arrangement, emergency steering,
emergency lighting, and backup power supply for the search light and flood lights etc.

All necessairy arrangement in accordance with Rule and Requirements are to be provided.

Diesel oil séarvice tank for the emergency generator set shall be fitted with high & low level alarms.
Tank shall f?e filled up by the FO transfer pump. FO overflow shall be taken to designated overflow
tank. ; |

The system; shall be arranged to start the emergency diesel generator automatically when the main
power suppjy fails. The capacity of the emergency diesel generator is subjected to the electrical load

balance anélysis. Fixed battery charger shall be fitted for continuous charging the starter batteries.

928. Tank Gauging (followed by European standard & manufacturer)
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All built in tank, cofferdams, void spaces, mud tanks to have manual sounding. Except bulk tanks all
other tanks to have sounding pipes with striking plates. All portable tanks, Lub. oil/Hydraulic oil tanks,
Fuel oil service tank to have gauge glass for indication of the levels.

Remote tank gauging with continuous level indication to be provided for all Fuel oil Tanks, Fresh
Water Tanks, Drill Water Tanks, Mud/Brine Tanks, Bulk Tank, Remote tank gauging to be suitable to
take care of the trim and heel corrections. All High and low level alarms to be independent of the
remote tank gauging. The tank gauging system to have remote display at ECR and in Wheel House
Aft console.

Magnetic type gauge glass indicators can be used for F.O service tanks which can be interfaced to
the remote tank gauging.




40442

1000.

|
|
|

Page 144

SéCTION 10 — DYNAMIC POSITIONING SYSTEM (DYNPOS-AUTR)

Dynamic position system

The;' D.P system shall enable the vessel to offshore/ perform safe and efficient operation and

syst:'em shall comply with the requirements of DYNPOS-AUTR notation

Basiic requirement not limited to the following:-

Sysftem Component DNV
(DYNPOS-AUTR)
Povyer System Generators and Prime Movers Redundant
Main Switchboard 1
Bus Tie Breaker 1
| Distribution Systems Redundant
: Power Management Yes
Thrpsters Arrangement Redundant
Control Manual Control - Single lever for Yes
: each thruster
Independent Joystick — Combined Yes
Joystick
’ DP Control computer(s) 2
Senfsors Position Reference 3
| Wind 2
3 Gyro 3
5 Vertical Reference Unit 3
UPS 2
Alternate Control Station No
for backup unit
Printer for alarm data log 2
FMEA Yes
Loqp monitoring for E-stop Yes
system
Ren:1arks: 1)  The failure mode & effects analysis (FMEA) shall be completed and submitted to

Buyer's/ classification satisfaction.

i

2) All the supporting operation system and in operation equipment must be designed/
arranged and to meet/ comply with classification DYNPOS-AUTR requirement.

3)The equipment name and quantity listed in this chapter only to be used as reference.

For exact quantity please refer to previous section.

The table of system arrangement as shown above is provided herewith for the Builder to refer.

We?ther condition to be based (to be confirmed):

Wind speed

Current speed
Significant wave height
ﬁeﬂod

: 35 knots
: 1.5 knots
:30m
:10s
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'SECTION 11 — SPARES & TOOLS & INSTRUCTION MANUAL
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Spares

Thé following items will be provided by the Builder, and other spare part to be carried on
bq?ard as per standard teols supplied by machinery/equipment supplier.

Maintenance and Workshop Tools

R

2)

3)

§

4)

Lifting lugs suitable for use of chain blocks are to be fitted in the following positions:

one length 4" dia. NB Sch. 80 Pipe above center of each main engine
one point about each rudder propeller

two points above each shaft

two points above each generating set

one point above each pump

two points on the outside of the hull and adjacent to each rudder propeller

Two (2) 1t chain blocks
One (1) steel workbench with adjustable light and drawers and lockers with padlocks

under the engine room

One (1) set oxy-acetylene burning equipment with bottles, regulators, gauges,

,hos;es, torch and nozzles. (Storage for bottles to be arranged on main deck)

5)
6)
7

8)£
9)

One (1) electrical portable drill

One (1) set of assorted hand tools for general maintenance
Three (3) steel sounding tapes for F.O. & F.W.
One (1) electrical hand inspection lamp with 10M wandering leads

Two (2) keys for sounding pipes screws plugs

10):  One (1) lot main engine standard tools

11)
12),

One (1) lot generator standards tools

One (1) lot standard tools

.THE END

%
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