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-General
11w

" Raules

The vessel is to comply with:
a) International Loadline Convention 1966 |
b) Radio Communication Regulation to Government regulations
¢) GMDSS regulations for Area A3
d) IMO Intact and Damage stability SPS Code 2008.
¢) Dynamic positioning systems (DYNPOS-AUTR) |

'f) International Convention of Prevention of Collisions at Sea 1972 including
Amendment of 1981 and latest Amendments

g) 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 latést Amendments for Annex I, II, IV, V&Vl
j) Maritime Laws and Regulations of Marshall Islands port authorities.

k) Noise level Guideline as per IMO Resolution A. 468 (XII)
1) Maritime Labour Convention 2006 |
m) Shipboard marine pollution emergency plan (SMPEP/SOPEP) — Shipyard

n) Garbage disposal managememi plan - Shipyard
0) Cargo securing manual - Shipyard

p) Fire fighting class I operating manual — Shipyard
q) International safety management manual (ISM) — Shipyard

r) SPS Code for special personnel not more than 60

s) Ship security alert system manual — Shipyard

t) International Ballast Water Management convention, BWM

u) Performance Standards for Protective Coating (in Ballast tanks), PSPC
v) P & A Manual - Shipyard

x) DP Operation Manual - Shipyard

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

WS 10, B RARRAL.

" ISO standard to be followed generally. SI unitsto be adopted
13 MM
Classification

ZMBE TGRS RE:

The vessel is to be constructed, machinery installed and equipment and spare
parts 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 I,
COMF-V(rating 3), OILREC (OILREC is optional), TMON, Recycable, BIS for
unrestricted service. |
1.4 #¥

Flag

Marshall Islands
2. BR
Requirement
2.1 A
Conditions
&%1&?&%#¢mh

All machinery outputs are to be rated for continuous duty under the followmg
conditions:
Ambient temperature: 0°C —45 °C
Sea Water temperature: 0°C 32 °C
Air pressure: 1 bar
Relat_ive humidity: <90%
2.2 RELTLAHFEH

bestos—ﬁ'ee declaration to be supplied.
2.3 %ﬁtmiﬁﬁi . B RN, RECBANNE, #ﬂR“fﬁTETﬁﬁ!

Counter flanges to be provided by maker. Cable glands should be provided by
Supplier. For detail dimension shall be offered by Shipyard during the period of
approval drawing.

2.4 B

Nameplate - o o c%)( g
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SRR ARER, BENKAE.
_The material for name plate to be stainless steel, language in English.
2.5 BH
Language
AREHAEXM TR, AR, BOEAREX. WHRARZL, MY
.
All document - data. E-mail and fax for this equipment is written in Chinese and
English. The English is to take the precedence should there be any conflicts.
3 FRERBE
Technical particular
4 EIHCRIA: (REMREE)
4.1 ATEEH
Approval drawing
1) EAREESE 2 ARREt 6 B ATE (B2 EXH CAD XH#R),
6 ANRRELERIAATE,
The Maker should submit primary Auto CAD approval drawing within two
weeks after the Contract is signed. The Maker should submit 6 sets with Auto
CAD of formal approval drawings for approval within six weeks after the
Contract is signed.

2) BFXHMNU E-MAIL AR EEABRH RN ZRAMT () . #:
q BB R AR AR S MGV BR R A4 .
Electronic document should be send by e-mail to shipyard together with the
approval drawings. Shipyard’s E-mail:
Note: Hull Number, Name of professional should be clearly marked in e-mail.
4.2 WA SR
Approval ef documnt
BCRIGETR TR BERA TS, 15 AT B A s AR MR IC B R 6t
whH.
Shipyard should return one (1) copy of approval drawings with comments (if any)
to the Maker within 15 working days upon receipt of the approval drawings.
4.3 TEE
Workiag drawing

w® %
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RET KA KBRS, 710 ATHERRRE S ETHE, K

. 1% CAD UMM R/ R L. EE.-‘J‘)‘CEFJHIJ E-MAIL ﬁitmr B

J~ BB A KA EMS HBF .
The Maker should submit 5 sets with Auto CAD of working drawmgs within 10
working days upon receipt of returned approval drawings from the Shipyard.
All of these drawings to be posted to Shipyard by EMS as item 4.1. Electronic
document should be send by e-mail to shipyard together with the workmg
drawings.
4.4 SE L9 H
Final drawing
BE&T FEXMARENRES THRHNGME S B, s TEAKGEUTAR.
The Maker should submit 5 sets of Final drawings together with the equipment
delivery. Following items to be included in final drawings.
a. HELE,
General drawings of equipment
b. RLHA: |
System drawings
c. [REH;
Principle drawing
d. . EHREPRFREB,
Installation Operation and Maintenance Manuals
o. HRHEHHE;
Spare part list
f RAKIE (144
Manufacturer certificates (1 per machine)
g iEH (—IEHAD;
Certificates (1 ongmal and 2 coples)
h. HE
Others accordmg to the maker’s practlce/standard
5 REWRE GRRPHEEALUTHR)
Equipment list (following list to be included in this specrﬁcatmns )
5.1 A PERAEHW R,
Supply list
B4 B«

Accessories list

5.2 % B AR TR

N 5 .



P ,.” i

Mo BRI AW RRWEABER.
Remarks: spare part & tools list shall comply with rules
6 ﬁm

Guarantee Period
As per contract.

7 Ak

Others
If there are some omission, the two parts will discuss with each other fnendly to
resolve them.

A



GATERPILLAR Caterpillar Marine Asia Pacific Pte Ltd

JECHNICAL SPECIFICATION

MAIN PROPULSION ENGINE

Marine main diesel engine to drive a propelier (CPP)

66M Anchor Handling - Offshore Support Vessel

Ship type : OSV66-01/02/03/04
Hull no.
Caterpillar Motoren GmbH & Co. KG
Ship Owner
2 x MaK 8M25C
Supplier
) P120654
Engine type
CAT project no. XXxx
Flag
DnV

Class notation

Caterpillar Motoren GmbH & Co. KG

March 29%, 2013

KA

m Caterpillar Marine Asia Pacific Pte Ltd
Registered Seat: Singapore
Ragister of Companies No. 199907560 E

40.71/03.05



1. _Engine General

1.1 Engine type and design

1.2  Rated output

1.3  Consumption

1.4 Exhaust gas emission

1.5 IMO SOLAS

1.6  Documents to be supplied

1.7  Engine components

1.8  Acceptance test and preservation

1.9  Scales, required current, lettering plates

. _Engi ntrol ni

2.1 Indicators

2.2  Control devices

2.3  Monitoring for unattended operation
2.4 LESS ( Large Engine Safety System )

3.1 Starting air system

3.2  Airintake system

3.3 Diesel oil system

3.4  Exhaust gas system

3.5 Cooling freshwater system
3.6  Lubricating oil system

4. Accessories

4.1 Engine interfaces
4.2  Connecting parts - Engine
43 Tools

5. Spare Parts

5.1 Engine spares

Caterpillar Marine Asia Pacific Pte Ltd

Technical Specification : 120654

40.72/03.05
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Caterpillar Marine Asia Pacific Pte Ltd

2 MaK four-stroke marine main diese! engine to drive a propeller (2 CP propeller)
Type: 8M25C

Design: 8 cylinders in-line, IMO i
1 counter-clockwise rotation
1 clockwise rotation
compressed-air starting,
suitable for operation with MDO ,
max. viscosity: 11 cSt/40 °C,

1.2 R
2,666 kW at 750 rpm
referen ndition: |

45 °C (318 K) air temperature

38 °C (311 K) charge-air cooling water temperature
60 % humidity
1 bar (100 kPa) air pressure

The engine will be run at 110% continuous rating on the test bed.
The fuel rack position will then be limited to 100%.

Yh

Technical Specification : 120654 Page ¥3
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Caterpillar Marine Asia Pacific Pte Ltd

1. n ion:

Fuel : 187" g/kWhat 100 % rated output
184* g/kWh at 85 % rated output

Tolerance: 5%
Additional fuel consumption per engine driven pump: 1 %

Reterence conditions to ISO 3046/1:

Calorific value LCV = 42,700 kJ/kg
air pressure 1 bar (100 kPa)
intake-air temperature 25 °C (298 K)

charge-air temperature after cooler 45 °C (318 K)
charge-air refrigerant temperature 25 °C (298 K)

In case of different reference conditions conversion of fuel consumption
according to ISO 3046/1 Paragraph 10.4 and 13.2 shall be effected.

Lub oil : 0.6 g/kWh over the entire load range (related to 100 % engine output).
The tolerance is + 0.3 g/kWh

1.4 Exhaust Gas Emission:

NOx emission evidence for the engine about compliance with IMO-Marpol effective as of Janu-
ary 2011 through EIAPP certificate or EAPP Documents of Compliance or EAPP statement of
compliance according to the authorization by the flag state and related technical file.

For constant speed / generator operation visible smoke (FSN>1.0) in the load range<25% and

for combinator operation invisible smoke (FSN<0.5) in the entire load range in quasi-stationary
engine operation and if the ramp-up times according to the Project Guide are complied with.

Note: * Preliminary Figure

Technical Specification : 120854 Page 4/4
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Caterpillar Marine Asia Pacific Pte Ltd

1.5 IMO SOLAS:

Additional equipment on engine as pre-requisite for IMO SOLAS, Chapter 11-2, Part A15 (new
B4), Regulation 2.9 t0 2.11 and 3:

- jacketed high pressure fuel pipes

- leak fuel collecting system with collecting tank and sensor for alarm
- exhaust lagging

- covers for indicator vaive and safety vaive

- covers for connections in the fuel system

- covers for connections in the lub oil system

Provided that other flammable media (i.e. hydraulic oil) could be concerned IMO SOLAS Chap-
ter II-2, Part A15 (new B4), Regulation 4 has to be followed.

16 D li

8 set (2 sets as CD-ROM) of installation documents English

4  set (2 sets as CD-ROM) of documents consisting of :
- operating instructions (book A) in English
- tool and spare parts list and spare parts catalogue (book B) in German/English
- supplement folder (book C) in English

1 set DnV certificate will be provided in accordance to class requirement

1.7 Engin n

2  motor-driven barring gear, fitted on engine, including reversing contactor and push
button switch with cable, with starting interlock when barring device is engaged

2  mechanical / hydraulic governor

2  emergency shut-down equipment, fitted on engine, with push-button, loose supply,
for manual emergency stop

2 power take off on free end of crankshaft, < 1750kW and with flexible coupling

vE ¥

Technical Specification : 120854 Page 5/5
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Caterpillar Marine Asia Pacific Pte Ltd

ion:

Standard acceptance test run of the engine at the water brake on the test bed with MDO or gas

18 A T
oil.
Test:
Preservation:
Inside preservation:
1. le ir I
Scale:
Current:
Lettering/plates:

Technical Specification : 120654

40.72/03.05

Acceptance of the engine and the accessories subject to testing
with certificate issue by DnV

Engine painted according to Caterpillar Motoren-standard N 576-
3.2
Accessories according to maker standard

According to Caterpillar Motoren-standard N 576-3.3
After test bed trial, all internal spaces of the engines are pre-
served.

nt. L

Pressure in bar
Temperature in °C,

Speed in rpm
Three-phase current: 440 Volt / 60 Hz
Alternating current: 230V

Direct current: 24V DC

The electric power supply and the pump controls / electric starter
panels are not included in the MaK scope of supply.

Lettering and plates in English

[N
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Caterpillar Marine Asia Pacific Pte Ltd

2._Engine Control and Monitoring

2.1 Indicators —

2  gauge board, fitted on engine, with 1 set liquid damped pressure gauges each for:

-fuel
-lubricating oil
-fresh water
-starting air
-charge air

2  set thermometers on the engine for:
-lubricating oil
-fresh water
-charge air

Electric remote speed indicator, consisting of:

2  rpm pick-up, fitted on engine
2  rpm indicator, 96x96 mm, fitted in gauge board

2  turbocharger speed indicator, consisting of:

-pulse generator, fitted on engine
-indicator, 96x96 mm, fitted on gauge board
-indicator, loose supply, 96x86 mm

2 exhaust gas temperature indicator, with selector switch, fitted in gauge board

Technical Specification : 120654

40.72/03.05
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Caterplilar Marine Asia Pacific Pte Lid

2 manual control on engine, consisting of:
-control panel with start/stop key
-gpeed setting device
-mechanical shut-down device
-change-over of control functions from engine to remote control
2  electric starystop logic on engine
The signals required for change-over of the engine remote control functions must be
provided by a central unit for the transfer of control supplied by yard.
From ECR:

The control unit for speed setting is to be provided by yard.

From Bridge:
interface:
interface to emergency stop, override, reset, all the buttons & lamps by yard.

Control of the CP propelier is to be provided by yard.

The fuel rack posttion signal is supplied by MaK. The overioad protectiorvioad control
equipment is to be provided by yard.

Technical Specification : 120854 Page 48

40.72/03.06



Caterpillar Marine Asia Pacific Pte Ltd

Monitoring for ration:
The monitoring is camed out analogue and binary sensors.
(Analogue sensors are specifically indicated).

2  set of pressure switches, fitted on engine, for:

lub oil press low at full load

lub oil press at full load below danger level
lub oil press low

lub oil press low

lub oil press below danger level

fresh water inlet press low

fresh water inlet press below danger level
fresh water inlet press low

fresh water press low (LT)

fresh water press low (LT)

starting air press low

control air press/shutdown air press low
fuel inlet press low

fuel inlet press low

alarm

alarm/reduction
alarm/analogue sensor
start of stand-by pump
alarm/engine stop
alarm/anailogue sensor
alarm/engine stop

start of stand-by pump
alarm/analogue sensor
start of stand-by pump
alarm/analogue sensor
alarm

alarm/analogue sensor
start of stand-by pump

2  set of temperature switches, fitted on engine, for:

lub oil inlet temp high alarm/analogue sensor
lub ail inlet temp above danger level alarm/reduction or engine stop
fresh water outlet temp high alarm/analogue sensor
fresh water outlet temp above danger level alarm/reduction or engine stop
charge air inlet temp high alarm/analogue sensor

2 set of level switches and others, fitted on engine, for:

lub oil level in wet sump oil pan low alarm
charge air duct water detection alarm
leak fuel level alarm
alarm contact for fuel oil filter diff. press high alarm
alarm contact for lub oil back fiushing fiiter alarm

diff. press high

2  set of thermocouples (Ni/CrNi, signals in mV), after each cylinder, before and after
turbocharger.
Exhaust gas mean-value monitoring equipment is not included in the MaK scope of
supply.
The exhaust gas monitoring equipment must be equipped for mean-value monitor-
ing with suppression depending on load or temperature, temperature recording be-
fore turbocharger and a temperature monitoring (high) per cylinder and after turbo-
charger.

2 crankcase oil mist detector, fitted on engine
( high smoke development — alarm/engine stop )

['N

Page 9/9
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Technical Specification : 120654
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Caterpiliar Marine Asia Pacific Pte Ltd

LESS ( Lar ngine Saf

2 LESS ( Large Engine Safety System ) build into the engine terminal box, consisting
of:

Protection system with display unit with automatic and manual stop input signals.
All of the signal input units and the emergency shutdown solenoid are monitored
for wire break. The equipment works according to the open circuit system.

Protection device with input and output signais for:

-optional automatic stops
-automatic load reduction
-starting interlock

Start/stop system with following signal outputs:

-rpm contacts for alarm suppression

-rpm contacts for pump controls

-fuel rack position signals 4-20mA and 0-10V
-contacts for overioad

2  set N3000 data converter built into the engine terminal box, for binary and ana-
logue monitoring signals for data transfer via a serial interface RS485/Modbus RTU
to the alarm system

Alarm system is not delivered by MaK.

The alarm system has to be equipped for analogue and binary inputs and an interface
for RS485/Modbus RTU.

The exhaust gas monitoring equipment must be integrated in the alarm system.

The temperature and pressure remote indicators analogue outputs are to be provided
according to the requirements of classification societies.

Technical Specification : 120654 Q/%;age 10/10
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Caterpillar Marine Asia Pacific Pte Ltd

3. _Engine (Auxiliary) Systems:

A ing Air m:

2  air bottle, loose supply, 500 litres, with pressure gauge, filling, relief valve with pipe
connsection and drain vaive

2  Automatic drain valve, loose supply

3.2 Air Intake System:

2  airintake filter, fitted on turbocharger

. Diesel Oil tem:
2  circulating pump, fitted on engine

2 circulating pump, loose supply, horizontal or vertical installation are possible,
driven by electric motor

2  duplex primary filter, loose supply

2  duplex filter, fitted on engine, with differential pressure indication

3.3  Exhaust Gas System:
2  turbocharger at free end, with transition nozzle,
Nozzle position: 0 degrees from the vertical and away from the engine, with com-
pressor cleaning device
2 expansion joint, loose supply

2  silencer and spark arrestor, supply loose, unlagged, 35 dB(A)

Technical Specification : 120654 YQ}

Page 11/11
40.72/03.05



Caterpillar Marine Asia Pacific Pte Ltd

34 Cooling Fresh Water System:

(designed for two-circuit cooling)
2  HT pump, fitted on engine
2  stand-by HT pump, loose supply, vertical design, electric motor driven
2 LT pump, fitted on engine

2  stand-by LT pump, loose supply, vertical design, electric motor driven

2  HT thermostat, not powered, loose supply
2 LT thermostat, not powered, loose supply

2  electronic charge air temperature control (to be installed in a console) with control
valve, loose supply, without part load heating

2  engine preheating equipment, loose supply, consisting of: electric preheater, switch
box, pump
: Lubricating Oil m:
2  plate cooler, loose supply (material : stainless steel)
2  force pump, fitted on engine
2  stand-by force pump, loose supply, vertical design, electric motor driven
2 automatic backflushing fiiter, fitted on engine, with differential pressure indication
2  pressure control valve, fitted
2  thermostat, not powered, loose supply
2  wet sump pan, fitted on engine, without dip stick

2 oil dip stick, fitted on wet sump pan

Technical Specification : 120654 v/%age 1212

40.72/03.05



Caterpillar Marine Asia Pacific Pte Ltd

4. Accessories

4.1 Engine Interfaces:

Engine interfaces with screwed union, counter flange and gasket as well as electric ter-
minal box will be provided.

All connections (including material) between engine interfaces and plant components are
not included in the MaK scope of supply.
4.2 Connecting Parts — Engine:
2  set of connecting parts between flange coupling and flywheel
2 flexible flange coupling between engine and gearbox
2  flexible PTO shaft coupling — for shaft alternator
2  three-phase synchronous shaft alternator

manufacturer  : Leroy Somer

type -
1500kVA, 1200kW at 0.8p.1/ 1800rpm
440V / 60 hz.
acceptance : DnV
protection :IP23
design : brushless, m bearing, IM B3, anti condensation heater, self-
excitation, damper winding sensor, marine design, voltage regulator (loose supply)
note : 1 set of spares (bearing+electronic parts), 3 CTs buiit in, 3 CTs loose

2  set of conical elements for direct resilient mounting of the engine

2  set of flexible pipe connections

2 {/M;é/e 70076 [ﬂ%@ éefa)w 7//# 270 sd ﬁ/:/pw,}pg

/@

LN

Technical Specitication : 120654 Page 13/13
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Caterpillar Marine Asia Pacific Pte Ltd

4.3 Tools:

1 set tools for the engine (basic equipment) including hydraulic tightening tools and

nozzle tester

1 set of tools for turbocharger (basic equipment)

1 crank web deflection dial gauge
1 inside micrometer for cylinder liners

1 ruler for cylinder liner micrometer

5. Spare Parls

5 ngin

1 set of engine spares for unrestricted voyage according to classification society in

accordance to table:

Preliminary

Description

Quantity

Main bearing

1

Thrust washer

1

Cylinder liner, complete

1

Cylinder head, complete

1

Set bolts and nuts for cylinder head

e
2]

Set of exhaust valves for one cyl. head

Set of intake valves for one cyl. Head

Starting air valve, complete

Relief valve, complete

Set of injection valves for one engine

Set of con-rod top & bottom bearing for 1 cyl.

Piston, complete

Connecting rod

Gudgeon pin with bushing for one cylinder

Set of piston rings

Fuel injection pump

Fuel injection piping

Set of gaskets and packing for one cylinder

ks |t ot | e [t | b e i [ ] e | [ [ [ NS

Exhaust compensator between cylinders

1 set of spare flexible pipe connections

Technical Specification : 120854

40.72/03.05

Page 14/14
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Caterpillar Marine Asia Pacific Pte Ltd

2 Single Marine Reduction Gearboxes

Type T?RECS-710L

Single-stage design

Shaft vertically offset

Center distance of the shafts 710mm

With one multiple disc dlutch for each input shaft

(for the design of the multiple-disc chutch(es) we require mass moments of inertia of propeller (0-pitch) and
generator. )

Power data:
P = 2666 kW (MaK 8M25C)

n= 750/ 135.9 rpm
I =5519 : 1
Survey : DNV

lce class : without

Each gearbox incl. 1 primary-PTO for
Pmax=1.200 kWel. at n = 1800 rpm

PTO shaft(s) above input shaft, center distance 560 mm
Gearbox incl. cooling- and lubrication system, double filter, piping and instruments.

Output shaft(s) bored for cpp.
Internal bearings of the multiple-disc clutch as well as shaft(s) in roller bearings.

Buift-in thrust bearing, construction type RENK for a maximum propeller thrust of plus/minus
472kN.

Stand-by pump with electric motor, coupling and bell housing not included.
Oil cooler for 38deg.C, fresh water, attached.
Instruments incl. wiring up to terminal box in accordance with the classification society DnV-EO.

Set weight: 14, 800 kg approx.

Technical Specification ; 120654 Page 15/15
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Caterpillar Marine Asia Pacific Pte Ltd

TECHNICAL SPECIFICATION FOR MAIN CONTROLLABLE PITCH PROPELLER
66m AH / Offshore Support Vessel
BCP 850

Berg Propuision Project No: 33124M — 3 rev2
Berg Propulsion Order No:

Classification Society: DNV
Class Notation: DP 2
lce Class: No Ice

Notes:

This CPP proposal is suitable for prime mover rated at 2666 kW @ 750 rom with a suitable
reduction gearbox having reduction ratio 5.515:1

0 08-10-2012 First Issue suU
e Diameter and rpm changed (was 3500mm,

15-11-2012 151 rpm) SuU
. Seal details added. Alignment calculation is

2 18-01-2013 included into the scope of supply. SU

Technical Specification : 120654 Page 16/16
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Caterpillar Marine Asia Pacific Pte Ltd

Table of contents

. T i n

1.1 General data

2._Scope of supply
24  BCP 850 Propeller hub and blades
2.2 Nozzle
2.3  Shaftline

2.4  Stern tube and bearings
2.5  Pitch control unit
2.6 Hydraulic and Lubrication system

2.6.1  Hydaulic system
2.6.2 Hub lubrication system

2.7 Remote control system

271 Aarms

272  Power supply (UPS/Continuous) Requirement
2.7.3 interface signal requirements

2.8 Spare Parts ( per ship set )

29  Special tool ( per ship set)
3. Clagsification

Technical Specification : 120654

Page 17/17
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Caterpillar Marine Asia Pacitic Pte Ltd

TECHNICAL SPECIFICATION

The items listed below are for a single shaft line installation including BERG BCP 850 main
propeller equipment in a Twin Screw ship.
Technical data and dimensions are preliminary.

The picture might differ from the system delivered

Type: BCP 850

Technical Specification : 120654 Page 18/18

40.72/03.05 1%



Caterpillar Marine Asia Pacific Pte Ltd

General Data

Twin Screw AHTS with Nozzle propellers

100% MCR
Prime Mover Power (KW) PB 2666
Propeller speed (RPM) n 136
Ship design speed (Knots) vV 14
Mean wake w 012
Diameter (mm) D 3650
Number of blades Z 4
Prop. Efficiency no 0.609
Calc. thrust at bollard pull (Ton) Tb 55 per propelier x 2 = 1 10 Total
Guarantee bollard pull 99 tons
Propeller rotations

Propeller rotation sense, Port Anti-clockwise (looking from aft)
Propeller rotation sense, Stbd  Clockwise (looking from aft)

Power supply on board 440V 60 Hz / 24V DC

Certificates
The installation will be supplied with certificates from: DNV

Technical Specification : 120654

40.72/03.05
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Caterpiliar Marine Asia Pacific Pte Lid

2. Scope of Delivery
2.1 BCP 850 Propelier Hub and Blades

One propeller hub, with built in hydraulic cylinder in Cu-Ni-Al bronze. Design for blade removal in
nozzle.

Four propeller blades in Cu-Ni-Al bronze with moderate skew back design, machined, polished and
balanced. All blade boits and bolts for propelier hub to shaft flange are included.

Blade manufacturing accuracy according to ISO 484/1 (1981) class 1.
Blade surface roughness according to class 1.

2.2 Nozzle

The propeller is designed to be used in combination with a nozzle.
One Type 19A nozzle suitable for propeller diameter, 3650mm in shroud ring stainless steel. Flare
cone mild steel with head box height max. 250mm, bottom of nozzle prepared for sole piece.

2.3 Shaft Line
One shaft line arrangement consisting of one propeller shaft and 1 intermediate shaft.

One propelier shaft in shaft steel, hollow bored.
Length of propeller shaft: 10800 mm

One intermediate shaft Nr.1 in shaft steel, hollow bored, with flanges on both aft and fwd ends.
Length of intermediate shatt 1 6000 mm

The shatft line includes:
-One flange coupling type OMC for hydraulic mounting on the propeller shaft connecting to
intermediate shaft Nr. 1

-One set of final machined bolts and nuts for connection between OMC coupling flange and
intermediate shaft flange.

-One set of oversized bolts and nuts for connaction between gearbox flange and intermediate
shaft flange.

-One set of oil pipes, mounted in the hollow bored shatft line arrangement.

-One journal bearing for intermediate shaft, material of bearing bush Cast iron, lining white
metal, 38 C fresh water cooling.

-One bulkhead seal is included on intermediate shatt 1 with one adaptor plate.

-One shaft earthing device including mV meter, brush, silver tape.

-One shaft speed sensor (supplied loose)

Note — Total distance between propeller centre and gearbox output flange is approx. 17165 mm.

Technical Specification : 120654 Page 20/20
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Caterpillar Marine Asia Pacific Pte Ltd

2.4 Stern Tube and Bearing

One stern tube of steel, with welded flange in aft end and connection flange in forward end for
chock fast (or shrink fit) mounting to shipyard supplied stern and forward boss. One forward and aft
white metal lined stern tube bearing shrink fitted into the stern tube.

Stern Tube Length 6,600 mm (between flanges)
One set of bolts for connection of stern tube to the ship.

Aft Seal

One aft seal, type non-split with 3-lips, with mounting screws, gaskets and measuring calliper.
Material of liner: Chromium Steel

Material of housing part: Bronze

Material of sealing rings: FPM

Mounting bolts: Stainless Steel

Fwd Seal

One fwd seal, type non-split with 2-lips, with mounting screws and gaskets, including 5L oil tank.
Material of liner: Cast Iron

Material of housing part: Cast Iron

Material of sealing rings: FPM

Mounting bolts: Steel

The Stern Tube is delivered with the following add-on articles
«One gravity tank fo stern tube lubrication
+One rope guard in split design
«One set of net cutter knives in stainiess steel material
«One temperature sensor for aft bearing, double elements one operation one spare type PT 100
«One protection pipe for aft temperature sensor.
«One temperature sensor for twd bearing, single elements type PT 100
«One protection pipe for forward temperature sensor.

2.5 Pitch Control Unit

One hydraulic pitch control unit type HDX for the regulation and transfer of hydraulic fluid under
pressure to the hydraulic cylinder for regulation of the propeller pitch.
Size HDX 105
Length 850 mm (Including space for dismounting)
The following features are included in the pitch control unit:
«One visual pitch feedback system and one mounted redundant feedback sensor.
«One emergency pitch system in case of total failure of the hydraulic system.

2.6 Hydraulic and Lubrication System

The hydraulics and lubrication system incorporates the following items
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2.6.1 Hydraulic System

One hydraulic tank unit with one main PTO driven axial piston pump and one electric driven stand-
by axial piston pump, shop assembled for installation as a complete assembly.

The power pack incorporates the following items
¢One oil tank
+One local tank level indicator
«One local temperature indicator
«One hydraulic pump closely coupled to an electric motor in the standby auto start mode
«One Duplex pressure filter unit with manual change over

+One special filter mounted in the lubrication oll static tank supply line.
+One oil pressure manometer

«One low oil pressure switch for auto start of standby pump

+One emergency hand pump

Hydraulic System Alarm Sensors

»One low hydraulic oil level sensor

+One high hydraulic oil temperature sensor
+One oil pressure sensor

+One pressure filter blocked sensor

«One lubrication filter blocked sensor

The following items are delivered loose:

«One PTO driven pump to be mounted on gearbox pump drive.

«One hydraulic pump motor starter with auto start function.

«One 24 V solenoid operated 4-way hydraulic control valve fitted with mechanical push buttons
for manual operation.

2.6.2 Hub Lubrication System

The hub is lubricated through the oil distribution box and pipes in the hollow bored propeller shaft.
The lubrication oil is continuously circulating. in order to ensure a constant fiow regardiess of the
temperature and to minimise pressure drop high viscosity index oil is used in the hydraulic system.

The lubrication system consists of the following parts:
e One Gravity tank complete with level alarm and sight glass

Lubrication Oil Water Saturation Monitoring System

One lubrication oil water saturation monitoring system, supplied mounted on the hydraulic power
pack. The system includes a sensor mounted in the tank unit for monitoring the moisture saturation
and temperature of the return hub lubrication oil.

The sensor provides analbgue output signals for oil temperature and saturation level to the remote
control system. The saturation level is monitored and connected to an alarm.
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2.7 Remote Control System is supplied by yard

The system can be configured to control propeller pitch, prime mover speed, prime mover load and
clutch position as required.

Bridge Main Panels supplied by yard
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Engine Control Panel supplied by yard

centre unit provided by yard
Cable glands on Berg equipment input side supplied domestically by Berg. The shipyard will inform the
actual cable sizes 90 days before the contractual delivery of the equipment.

Clutch Control System provided by yard

The control and operation of all clutches will be carried out in a safe manner as required by classification and
the gearbox manufacturer. The clutch control system will manage the following clutch:
eMain Clutch

Redundancy and Emergency Control:

«Main Control - system from any control position provided by yard

eLocal Control - Local unit in engine room
«Emergency control - Manual control at hydraulic control vaive

Physical Configuration

Complete physical configuration will be issued with the installation manual and is depending on
vessel type and system configuration.

2.7.1 Alarms

The delivered propelier system includes following alarm output signals to an external alarm &
monitoring system:

Control Alarms

«One alarm control failure -Contact ON/OFF
«One alarm main power failure -Contact ON/OFF
«One alarm backup power failure -Contact ON/OFF

Hydraulic System Alarms

«One low hydraulic oil level switch for alarm ON/OFF
«One high hydraulic oil temperature switch for alarm ON/OFF
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«One low oll pressure switch for alamm ON/OFF

«One high oil pressure switch for alarm ONVOFF
+One preasure filter blocked switch for alarm ON/OFF
«One lubrication filter biocked switch ON/OFF

Hub and Lubrication System Alarms

«One alarm output “Header Tank Low Level* -Contact ONJOFF
+One alarm output “Hub lubrication system tault” -Contact ONVOFF (From Controis)

Other Alarms
«One stern tube aft bearing high temperature — PT100
«One stern tube fwd bearing high temperature — PT100
+One low level, stunmbogfawwm—comactorvoﬂ
«Twin journal bearing high temperature — PT100

2.7.2 . Power SUppW (uPs/Continuous) Reguirements provided by yard

oMain  24VDC +/1 20% 300W provided by yard
<Standby 24VDC +/1 20% 300W (Battery Back-up, Yard supply)

2.7.3 . Interfacs Signal Requiraments ( detall to be discussed later)

our

. Onespoedaettingsbnal4-20mAsuiWobrmﬂadngththoeangdoctﬂcoommNed
governor.

« One prime mover start permit signal ("Clutch Out?)

Main Clutch engage signal
Main Clutch disengage signal

Overload signal from prime mover

Local / remote from prime mover

One engine load signal 4-20mA

One engine speed signal 4-20mA

Signal from salety system *Autostop/Shut down”
Signallromufolysyﬂun'l\moload ReductiorvSiow down™ -
Main Clutch engaged signal
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2.8 Spare Parts (per ship set)

Spare parts that are required in accordance to the classification society for unrestricted service and
BERG recommendation will be supplied with the instaliation.

+One set of filter inserts

2.9 Special Tools (per ship set)

One set of special tools per ship set will be supplied with each ship set and is consisting of:
+One socket for propeller blade bolits

«One spanner for propelier shaft OMC coupling
«One mounting equipment for hydraulic mounted couplings.

3 Classification

Classification Society DNV

The equipment will be built in accordance with the rules in force at the date of this Contract. Official
certificates required by DNV will be provided.

Classification Certificate will be separately delivered after the delivery of the Equipment. All charges
for classification and certificates are included in the Contract price.

4 Documents and Drawings (per ship set)

Following drawings and documents are supplied.
eight (8) installation manuals in English containing:
electric interface drawings
» Hydraulic system drawings
¢ Mechanical installation drawings
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Four {4) Operation and Maintenance Manuals with spare parts in English.
One (1) digital media including all information mentioned above.

5 Torsional Vibration Calculations ( In MaK Scope )

When an order is received BERG Propulsion provide drawings of the drive line and propeller to-
gether with moment of inertia (J) values for the torsional vibration caiculations (TVC). These calcu-
lations to be carried out by the prime mover manufacturer, who also is responsible for submitting
them to the classification society concerned for approval. If the TVC show that the shaft dimensions
stated in the quotation must be increased in order to avoid critical shaft speeds and supplementary
stresses due to these, the costs for this increase is debited extra.

6 Alignment Calculations

The Alignment calculation is to be carried out by BERG. It is the buyer's/MaK/yard responsibility to
supply BERG with required information about the buyer supplied equipment such as gearbox,
flexible couplings, shaft bearing etc.

7 Commissioning and Setting to Work (per ship set)

Commissioning and setting to work by experienced Berg Propulsion Service engineer for total of xx
normal working days and maximum of x trips included.

Installation of the propelier system on board, including mounting of all components, cabling, piping
are buyer’s responsibility. However, our service engineers are available for the commissioning, start
up and sea trial.

8 Items not included

Stern boss & forward boss

Chock fasting

Spare blades

All foundation bolts

All Pipes outside of Berg equipment and pipe connections
All Electric cables outside of Berg equipment

Hydraulic oil and lubricants

Zinc anodes for cathodic protection

Telegraph system

Control desk or consol

Ali optional items

ltems not specifically described in the technical specitication

i
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