Rolls-Royce

TECHNICAL SPECIFICATION

Ulstein Aquamaster US 205 FP

SHIPYARD:

OWNER: Shanwei Power Plant

CONSULTANT:

SHIP: Stern Drive tug

PRIME MOVER: Diesel engine

CLASS: China Classification Society (CCS)

DEFINITION: Ulstein Aquamaster US 205 FP is a Z-drive azimuthing
thruster for direct diesel engine drive, furnished with a fixed pitch
propeller (running in a TK-nozzle). There is a bolt-in type with
bottom well cover for mounting to the vessel. The steering of
thruster is controlled by the Aquapilot DBL control system.
Ulstein Aquamaster US 205 FP  Z-

TK
US205 Aquapilot DBL
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1. TECHNICAL DATA

11

1.2

13

THRUSTER UNIT

Thruster type/Size e Ulstein Aquamaster US 205 FP
Propellertype monoblock, fixed pitch

N[O T a1 oYY 0] il o] F= 1o 1= TR 4
Propeller material Nickel-Aluminum-Bronze
Manufacturing standard ISO 484/2 - 1981 class Il
Propeller diameter e 2,200 mm
NOzzle material =~ e ————— mild steel

SO NGt et 3,000 mm
Direction of rotation looked at the input shaft . Counterclockwise®
Mounting e, bolt-in type with bottom well cover

Upper assembly design = identical units
Propeller SPEEA e 256 rpm
Propeller rotation looked at ship’s stern = outboard
Clutchtype e, build-in, hydraulically operated

StEEeriNg gEAr i hydraulically operated

SHEBNING SPEEUT ettt 3rpm
Steering/Lubrication pump drive I mechanically, V-belt drive

Seal 0l taNK e Gravity type

PERFORMANCE DATA
The bollard pull of a stern drive tug with the engine power specified is tested in accordance

with the Code of Procedure for Bollard Pull Trials of Tugs with Ulstein Aguamaster
Propulsion Units.

PRIME MOVER

Prime mover type diesel engine

Max. power on the input shaft L, 1471 kW
Diesel engine speed, 100 % MCR 750 rpm
Diesel engine idling SPEed oo 350-400 rpm

! the vertical distance between the input shaft and the prop. shaft
?j.e. the engine is running clockwise when looked at the flywheel
% at engine speed of 33-100% of the nominal input speed rpm
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1.4 COOLER DATA FOR STEERING HYDRAULICS / UNIT /

Heat diSSIPAtiON e e 8 kW

Total demand of cooling water ca.1,2ms3/ h

Max. cooling water inlet temperature +38°C

PressUre AiffErENCE et e et e e e e e e e e e e eans <0.1 bar
15 COOLER DATA FOR LUBRICATION OIL / UNIT /

Heat diSSIPAtiON oo 45 kW

Total demand of cooling water ca. 6,8 m3/ h

Max. cooling water temperature (inlet) +38°C

Pressure diffErENCE oot e e e <0.1 bar
1.6 OIL VOLUMES

Steering hydraulic oil tank ca. 150 liters

Lubrication oil iIn the UNit ca. 1200 liters

Gravity tank for SEaliNGS oo e eean 35 liters
1.7 WEIGHTS (DRY WEIGHT PER ONE THRUSTER UNIT)

AZIMUIN N US ET o s ca. 21,460 kg

Intermediate shaft line ca. 8 m B ca. 1,900 kg

Other components (controls, spare parts etC.) i, ca. 200 kg
1.8 VOLTAGE SUPPLY FOR CONTROL SYSTEM PER ONE THRUSTER UNIT

Power supply unit (SUP) e 3*380 VAC, 50 Hz/ 300W

Supply Change over Unit (SCU) i 24 VDC /300 W
4000 Page 4 (29)
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2. SCOPE OF SUPPLY AND EXCLUSIONS

2.1 THRUSTER UNIT

AZIMUIN TNFUSIEr e e e e e e e e e 2 pcs
2.2 INBOARD COMPONENTS

Gravity type seal 0il tank s 2 pcs
2.3 SHAFT LINE

Intermediate Shaft INE e 2 pcs
2.4 ECR EQUIPMENTS

- Aguamaster control unit (ACU) s 2 pcs

- Power supply Unit (SUP) e 2 pcs

- Supply change over unit (SCU) s 2 pcs

S ALAIM PANEL bbb nn e 2 pcs
2.5 MAIN CONTROL STATION

Control consoles for Aquapilot control SyStem ... 2 pcs

Each Including

Aquapilot control head (AQP) 1pc

Thrust direction indicator (TDI) & e ————————— 1pc

Aquapilot control panel (ACP) 1pc

Back-up Control panel (BCP) 1pc

Bridge 1/0O-unit (SLIO) PPN 1pc

Alarm panel (HAC) e e 1pc
2.6 MISCELLANEOUS ITEMS

Data transmission cables between WH and Ulstein Aquamaster unit (cable length 400 m)

A0 e e e e e e e e e e e raa s 1 set

2.7 SPARE PARTS

ONbOoArd SPAre PArtS i a e e e e aaa———— 1 set
2.8 TOOLS

HaNd tO0IS e 1 set

Hand Held Terminal 1pc
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29 SPECIAL TOOLS

Special tools for propeller dismounting s 1 set

2.10 DOCUMENTS

APProval DIaWINGS oo e e e e e es e e e e e e e e e et e e e e e e e e a s 6 sets
Engineering documents for shipyard . 6 sets
Manuals (In English and Chinese) 2 6 sets

Service manual

Service Manual for control system
User Guide

2 x CD-ROM

2.11 CERTIFICATES

CCS certificate S o 1 set

2.12 SUPERVISION AT THE SHIPYARD

The commissioning of the thruster equipment for one ship includes two (2) trip by a field
engineering at the shipyard for maximum of ten (14) consecutive working days in total.
Possible extra days will be charged according to the list of rates valid at the time of the
service.

2 14
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2.13 EXCLUSIONS

The following items are not included in the Rolls-Royce Oy Ab supply unless otherwise
agreed :

installation onboard

prime movers

380 VAC electric supply 380

24 VDC batteries 24

water supply for the heat exchangers

cabling between the control units

external piping

oil fillings (lubrication oil and steering hydraulics oil)

4000 Page 7 (29)



ROLLS

ROYCE

RO"S'Royce TECHNICAL SPECIFICATION

3. THRUSTER MECHANICAL CONSTRUCTION

3.1

UPPER ASSEMBLY

3.1.1 Power line

The power line contains:
Horizontal input shaft
Vertical / Internal shaft connected to intermediate power line by tooth coupling /

Bevel gear pair

Bearing arrangement

3.1.2 Steering gear

Two planetary gear (driven by hydraulic motor) is mounted on the upper body of the drive.
The pinion gear (on the output shaft of the planetary gear) turns the large tooth rim on the
slewing ring providing steering torque.

3.1.3 Direction indicator

A mechanical azimuth angle indicator is mounted on the upper body, driven by a slewing
ring gear. The gear also drives the electronic transmitter of the thrust direction indicator and
a feed-back transmitter for the control system

3.1.4 Built-in clutch

A built-in multi-disc clutch is used for engage/disengage the engine at idle speed running.

The clutch elements are on the thruster input shaft inside the compact housing.
There are two oil lines from pump via rotary coupling and borings:
Pressure line for moving the piston and thus connecting the torque on and off

- Flushing line for cooling and lubricating oil between brake discs

4000
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The clutch is remote controlled with Aquapilot lever in the wheel house. In case of sudden
electric power loss the clutch maintains the position. If the hydraulic pressure is lost the
clutch disengages but it can be locked manually to engaged position.

3.2 INTERMEDIATE ASSEMBLY
3.2.1 Power line
The power line contains
Vertical shaft
Tooth couplings
3.2.2 Slewing ring
A large diameter slewing ring is used to support the turning body. The slewing ring is an
integration of the roller bearing and a tooth rim. The slewing ring withstands part of radial
load and thruster weight.
3.2.3 Steering tube
The steering tube is a heavy tubular element supporting the lower drive leg. It is connected
to slewing ring through a conical support element and heavy duty screw joints.
It is connected to lower assembly with flange joint.
4000 Page 9 (29)
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3.3

3.2.4 Stem tube

The stem tube is provided with flanges to connect the propulsion unit to the bottom well
cover.

There is a lower support roller bearing in between the stem tube and steering tube.

3.2.5 Bottom well cover

Ulstein Aquamaster propulsion unit is fastened to the bottom well cover. The bottom well
cover is made according to the vessel hull lines and is fastened to the bottom well casing
flange with a screw joint. ,

@)

Mounting flange bolts, nuts and O-ring are included in the delivery. O

The groove of O-Ring on casing plate made by shipyard.

LOWER ASSEMBLY

3.3.1 Power line

The power line contains

Tooth coupling between vertical shaft and pinion shaft
Vertical pinion shaft

Bevel gear pair

Propeller shaft line

Bearing arrangement

3.3.2 FP-propeller

The propeller is mounted on the propeller shaft with a keyless conical shrink fit.

3.3.3 Nozzle

Nozzle type TK used in Ulstein Aquamaster is the patented nozzle. Aquamaster
TK-

The longitudinal position of the propeller is close to the trailing edge. This is to reduce the

steering torque and still maintain the length of the nozzle for excellent bollard pull. The inner

of nozzle is made of mild steel.
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3.4 GENERAL DESIGN FEATURES
3.4.1 Body parts, stem tube and steering tube
The housing, stem tube and steering tube are fabricated of primed steel or steel tube by
welding in jigs. The welding stresses are removed by annealing before machining.
) CNC

3.4.2 Gear wheels in the upper and lower gear

Cyclo-palloid wheels with arched teeth

Surface hardened and HPG -machined or lapped in pairs

HPG

Material: steel 17 Cr Ni Mo 6 : 17 Cr Ni Mo 6

Designed for continuous operation with maximum torque.
3.4.3 Shafts
The internal shafts of Ulstein Aquamaster azimuth thrusters are made of high tensile steel.

ST 52C
The vertical shaft is split into two sections. The sections are connected with tooth coupling
for easy installation of the lower assembly and to avoid alignment problems. The tooth
coupling is also a safety feature to accommodate the shear-off of the lower assembly in
case of severe accident.
Shaft and shaft joints are designed for continuous operation with maximum torque.
All the shaft joints are one of the following type:
Bolted flange joint
Cylindrical shrink fit joint
Conical shrink fit joint
4000 Page 11 (29)
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3.4.4 Bearings of the power transmission

All of the bearings are of roller type. Only the highest available bearing quality is assembled.
Only SKF is the accepted bearing for the power train. The calculated lifetime is complying
with the classification society requirements.

Aguamaster SKF

3.4.5 Sealings

Lip seal on the drive shaft.
O-rings between the body parts. 0

The seal between the stem tube and the steering tube between sea water and oil is a pair
of double lip seals. The positive head oil pressure by gravity tank prevails between the seals
preventing the water from seeping in. ,

Chesterton

Propeller shaft seal system:

Dirt barrier and two lip seals between water and gravity oil.
The oil pressure by gravity tank prevails in between two seal systems.
One lip seal between gravity oil and gearbox olil.

The propeller shaft seal system is protected by a rope guard.
Net Knife

3.4.6 Anodes

The units are equipped with sacrificing zinc anodes against electrolytic corrosion. If
Impressed Current Cathodic Protection system is fitted then the specification is to be agreed
with Rolls-Royce Oy Ab.

s Rolls-
Royce Oy Ab.
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3.5 SURFACE TREATMENT FOR THRUSTER MECHANICAL PART

3.5.1 Surface preparation

Sand blasting to SA 2.5. SA 2.5

3.5.2 Underwater parts

1. Epoxy Primer 50 UM, oo, white

2. EPOXY COAtNg oo e 250 pm, oo, black
3.5.3 Other outer surfaces

1. EPOXY PrIMEr e 50 um, coooiieiiiieiiin, white

2. PriIMEr e 50 UM, ooveeiiiiiieiii, grey

3. Polyurethane top coating ., 40 uym, ..... blue RAL 5012
3.5.4 Inner surfaces in contact with oil

3. EPOXY PrIMEr e 50 UM, ooiiieiiiieeiiee, white
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4. STEERING HYDRAULICS

4.1 GENERAL
The steering hydraulic system performs the steering (azimuthing) of the propulsion unit.
All components of the hydraulic system are ready installed on the thruster and tested at
factory for easy and time-saving installation onboard, except the components mentioned in
the delivery list as separate items.
The steering hydraulic system is complete with necessary pump, motor, valves, filters and
cooler.
The system is independent of the electric power other than 24 V DC battery — so turning
function is fully operational also during an electric black-out. 24
The steering hydraulic system has a separate oil tank, and thus is entirely separated from
the lubrication system.
Steering pump ... variable displacement axial piston pump
Turning control ... proportional adjuster of the pump

4.2 STEERING OF THE PROPULSION UNIT
The oil flow, produced by a pump is led directly into the hydraulic motors connected to
steering gear.
The steering speed is proportional to the difference between the actual value and the set
value.

4.3 MAINTENANCE / LOCAL STEERING METHOD /
Manual local control on the main hydraulic pump without a tool (in case of electric control
system failure). 24
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5. LUBRICATION OIL SYSTEM

51 GENERAL

The lubrication oil system performs the following functions:
Lubrication

Cooling

Lubrication oil filtering

Clutch operation

Gravity tank

Lubrication pump ., fixed displacement pump

5.2 LUBRICATION

The lubrication of the Ulstein Aquamaster thruster is a self-sustained, built-in arrangement.

The lubricated objects are either immersed or sprayed with oil. The oil circulation is arranged
with internal boosters.
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5.3 COOLING

Lubrication oil is cooled with an external cooler. The cooler is of tube type and is suitable
for either freshwater or seawater use.

5.4 LUBRICATION OIL FILTERING

For lubrication oil filtering and cooling there is an external pump.

5.5 CLUTCH OPERATION

The clutch is engaged with lubrication oil pressure and disengaged with springs. The
engagement and disconnection is intended to use with idle speed of engine.

The clutch control valve is electrically controlled, but also manual control is available. The
valve is designed to maintain its position in the case of loss of control signal. If the
hydraulic pressure is lost the clutch disengages but it can be locked manually to ‘engaged’
position.

5.6 SEAL OIL TANK (GRAVITY TYPE)

The oil in the gravity tank line maintains the internal static pressure against water for the
propeller shaft and steering tube seal cavities. If any of these seals starts leaking the oil
level in the gravity tank drops which indicates the crew that there may be something wrong
with the seals. When the oil level in the gravity tank goes below the limit there will be an

alarm.

Installation of seal oil tank is taken care by shipyard.

4000 Page 16 (29)



ROLLS

ROYCE

Rolls-Royce

TECHNICAL SPECIFICATION

6. INTERMEDIATE SHAFT LINE

6.1 COMPONENTS OF INTERMEDIATE SHAFT LINE
One shaftline consists of the following components
two cardan shafts, make GWB. 2 GWB
solid shafting in needed length with grease lubricated roller bearings (make SKF ), bearing
housings, shaft flanges and fixing bolts; the bearings and flanges are pre-assembled on the
shafts (SKF
one watertight bulkhead sealing of standard Ulstein Aquamaster type
one stub shaft in roller bearings, with a flange and flange for connection to flexible coupling
on the main engine; the bearings and flange are pre-assembled on the shafts :
6.2 ARRANGEMENT PRINCIPLE OF THE SHAFT LINE
Input shaftline |
£ End of flywheel
3l
o i — Crankshaft line
Propeller shattline \Flexible coupling
4000 Page 17 (29)
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7. MOUNTING / INSTALLATION

Bolt-in, top mounting
First the casing plate is welded into the hull. Then the complete thruster unit is mounted into
well and fastened by bolts.
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8. CONTROL SYSTEM (DBL)

| |-
ERIDGE
THRUST ER
ROCOM ECR
= i=
- -
| LY ~—] L, —
ACU ACU

Aguapilat

Aguarmaster Contral Panel
BCP  Backup Panel
HAC Alam Casette
TDl  Thrust Direction Indicator
SCU Supply Change Ower unit
SUP Supply unit

SUC Serial Linked KO
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8.1 GENERAL DESCRIPTION
8.1.1 Ulstein Aquamaster control system
The Aquapilot is an independent follow-up control system with integral time dependent back-
up control system for one Ulstein Aquamaster azimuth thruster. This means that each
Aquamaster has an independent control system.
Aquapilot
8.1.2 Bridge control electronics and bridge control and indication devices
The basic operation unit of the system is the Aquapilot control head, which is a single lever
for operation of the functions (steering, rpm, pitch) of the thruster.

Aquapilot ’
Selections and indications of Aquapilot control system are controlled by Aquapilot control
panel(s)
All indication lights for Ulstein Aquamaster controls are dimmer controlled by push buttons
on Ulstein Aquamaster control panel.
8.1.3 Steering control
Ulstein Aquamaster has a digital follow-up (FU) type Aquapilot control system for controlling
the azimuth of the Ulstein Aquamaster unit. The Aquapilot control head provides Ulstein
Aquamaster turning (steering) control by horizontal rotation through a continuous 360
degrees.
Aquamaster (FU) Aquapilot , 360
90
8.1.4 Prime Movers rpm control by Aquapilot
PM's speed is controlled by tilting the Aquapilot lever.
Aquapilot
The rpm set signal to PM’s governor is as standard 4...20 mA.
4...20 mA

8.1.5 Clutch control
The Aguapilot lever engages the Ulstein Aquamaster clutch by tilting the lever five degrees
from the upright position. 5
When returning the lever back to the upright position there is a step for sensing the clutch
operation range. This is to avoid inadvertent clutch disengagement.
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8.1.6 Thrust direction and propeller rpm indication

The Thrust Direction Indicator is electrically independent from the control system. The propeller
speed indications are integrated with the thrust direction indicator.

The indicator is hardwired to the propulsion unit.
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8.2 ALARMS
Alarm transducers are separate from control and monitoring sensors.
8.2.1 Alarms per Ulstein Aquamaster
8.2.1.1 Ulstein Aguamaster control system alarms
ACU Warning e . Breaking contact
ACU Failure e . Breaking contact
HHT ACU
8.2.2 Ulstein Aquamaster lubrication system alarms
Ulstein Aquamaster oil level low . Breaking contact
Ulstein Aquamaster oil temperature  ..vveeeiieeeninenn, Breaking contact
Cooling & clutch control oil pressure low ... Breaking contact
Ulstein Aquamaster oil filter clogged ..., Breaking contact
Ulstein Aquamaster oil filter clogged .. Breaking contact
8.2.3 Ulstein Aquamaster steering hydraulic alarms
Booster pressure low Breaking contact
Hydraulic oil tank level low Breaking contact
Hydraulic oil tank temperature Breaking contact
Hydraulic oil filter clogged oo Breaking contact
Hydraulic oil filter clogged . Breaking contact
8.2.4 Gravity oil tank alarms
Gravity tank oil level low .., Breaking contact
4000 Page 22 (29)
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8.3 INTERFACE ULSTEIN AQUAMASTER - PRIME MOVER
8.3.1 From Ulstein Aquamaster to prime mover (diesel engine)
PMrpm control, Main = e 4...20 mA
PM starting allowed
All the other interfaces between PM and Ulstein Aquamaster will be co-ordinated between
the engine maker and Rolls-Royce Oy Ab.
AQM
8.3.2 PM starting allowed
Ulstein Aquamaster propulsion units are supplied with Fixed Pitch Propellers (FPP). This
means, that when the propeller is rotating, it gives a certain thrust. To avoid this thrust in a
start-up situation, the rpm set value from the Aquapilot Control Lever has to be idle.
The Ulstein Aquamaster Control Unit has an interlocking contact at the idle speed (rpm)
position. This relay contact has to be connected to the prime mover's start-up circuit (contact
closed in start-up situation).
( )
Aguamaster
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8.4

DESIGN FEATURES FOR CONTROL SYSTEM

8.4.1 Contact specifications

VOIAGE oo 30 VDC
(O =1 ] 2A
6 17177 60 W

8.4.2 Control cabinets

InStallation wall type

ENCIOSUIE oo steel cabinet

Cable entrance ... cable glands on the bottom of the cabinet

(= 1o (=3 o0 o1 1Yo (0] ¢
Gace Clamp-type (spring loaded) row terminals

Grounding connection ..., on the bottom of the cabinet

Painting RAL 7032 light grey

Protection ClassS oo P44

8.4.3 Electronic devices and panels

INStallation e drop-in
Protection class (above) P44
Cable connection ..o row terminal with 1,5 m cable 15
Grounding conNNection  ...cceoii i below the module

PaiNtiNg e e Black

4000
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9. TESTING

The Ulstein Aquamaster quality assurance policy includes the testing of each azimuth
thruster.

The tests are performed under the supervision of the classification society when applicable.
Also the customers or their representatives are welcome to observe the trials.

Aguamaster

The test program comprises:

Adjusting and testing of the steering system

Adjusting and testing of the lubrication system

Adjusting and testing of the alarm and the indication transducers
Pressure test of the hydraulic system

Adjusting and testing of the control system

Functional test

Full torque test

Checking of tooth contact

Full rpm test

Gravity line shaft sealing test

4000
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Standard hand tools
A 8816356 + AAA 9350273-000

2 x Ulstein Aquamaster
US 205 AZIMUTH THRUSTERS

Pos. Code Name Pcs
A 8816359 HEXAGONAL WRENCH SET 1.5mm-10mm
A 8813027 HEXAGONAL WRENCH 12mm

A 8813031 HEXAGONAL WRENCH 14mm

A 8813037 HEXAGONAL WRENCH 17mm

A 8813040 HEXAGONAL WRENCH 19mm

A 8830133 SCREW DRIVER 1MM X 6.5 MM

A 8811013 OPEN END WRENCH 13mm

A 8811019 OPEN END WRENCH 19mm

A 8810501 OPEN END WRENCH 27mm/30mm

A 8810505 OPEN END WRENCH 32mm/34mm

A 8810509 OPEN END WRENCH 41/46mm

12 A 8811024 RING WRENCH 24mm

13 A 8812639 SOCET SPANNER % DRIVE 24mm

14 A 8812645 SOCET SPANNER % DRIVE 36mm

15 A8812651 SOCET SPANNER % DRIVE 46mm

16 A 8812653 SOCET SPANNER % DRIVE 50mm

© 0O ~NOO O~ WDNPR

e
= O

17 A 8812835 T-WRENCH % DRIVE T
18 A 8812900 RATCHET % DRIVE

19 A 8812905 EXTENSION % DRIVE UNION

20 A 6680005 PRESSURE GAUGE 0-40 BAR

PR RRPRPRRPRRPRRPRPRREPRPRRPRREPRRPEPRERRER

21 A6680008 PRESSURE GAUGE  0-250 BAR
2> A6639185 MEASURING CONNECTOR 2103-05-01.00

M16X2 G ¥4 1
MEASURING CONNECTOR 2120-04-01.00
23 A 6639248 M16X2 1
24 A 9450311 ADAPTER M20X1/4 1
25 A 9450266 ADAPTER RYXR1/4 1
26 A 8870115 TOOLBOX 5-SECTION 1
27 AAA 9350273 Oil drain pipe 1
28 Qil drain plug 1
GLUE FOR HYDRAULICK JOINT 50ML
29 A 3885501 LOCTITE 542 1
30 A 3885513 GLUE FOR PIPE JOINT 50ML LOCTITE 577 1
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Onboard spare parts
( suitable for two year usage)

2 x Ulstein Aquamaster
US 205 AZIMUTH THRUSTERS

No. Code Name Pcs
MECHANICAL SPARES (Z 6455543-0-000)
Upper Assembly

1 A 6353627 O-ring 64.5x3.0mm @] 1

A 6353640 O-ring Moulded 69.2x5.7mm @] 1
3 A 6354960 O-ring Moulded 119.2x5.7mm O 3
4 A 6335752 Radial seal for input shaft 60x80x10mm 1
5 A 6356696 O-ring 239.3x5.7mm @] 3
6 A 6358130 O-ring Moulded 499.2x5.7mm @] 1
7 A 6359429 V-ring for input shaft V160 ANBR  V 1
8 A 6355270 O-ring 134.5x3.0mm @] 2
9 A 6356695 O-ring 229.2x5.7mm @] 1
10 A 6356990 O-ring 259.3x5.7mm @] 1
11 A 6359419 O-ring 299.3x5.7mm @] 1
12 A 6358924 V-ring V140 A NBR V 1
13 A 6354950 O-ring 114.5x3.0mm @] 2
14 A 6357000 O-ring 269.3x5.7mm @] 2
15 A 6351635 O-ring 24.2x3.0mm @] 2
16 A 6354175 O-ring 84.2x5.7mm @] 3
17 A 6359360 O-ring 104.5x3.0mm @] 1
18 A 6358099 O-ring 479x4.7mm @] 1
19 A 6349594 Radial seal for input shaft 1

160x190x15mm DI
Intermediate assembly

20 A 6358298 O-ring 719.2x5.7mm @] 1
21 A 6358270 O-ring 689.3x5.7mm @] 1
22 A 6358244 O-ring 629.2x5.7mm @] 2
23 A 6358233 O-ring 599.2x5.7mm @] 1
24 A 6358220 O-ring Moulded 579.3x5.7mm @] 2
25 A 6355880 O-ring 179.2x5.7mm @] 2
26 A 6351635 O-ring 24.2x3.0mm @] 4
27 A 6358130 O-ring Moulded 499.2x5.7mm @] 3
28 A 6358190 O-ring 534.3x5.7mm @] 2
29 A 6355320 O-ring 139.3x5.7mm @] 1
Lower Part
30 A6359471 O-ring 879.3x5.7mm @) 1
31  A6358345 O-ring 769.2x5.7mm @) 1
32  A6357890 O-ring Moulded 339.3x5.7mm @) 1
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33  A6357020 O-ring 279.3x5.7mm @)
HYDRAULIC SPARES (ZHV 8450533-0-R01)
1 A 6659858 Filtter insert FC7006,F10,BK
2 A 6659861 Filtter insert FC7007,F025,BK
3 A 6659880 Seal set for filters FD1145-B
4 AHV8450385 Seal set ZHV8450385-000
5 A 6680006 Pressure gauge 0-40 bar
6 A 6639211 Measuring connector
7 A 6350586 0O-Ring 12.0x2.0mm (0]
8 A 6352380 O-Ring 47.32x3.53mm (0]
9 A 6352270 0O-Ring 37.69x3.53mm (0]
10 A 6352250 0O-Ring 32.92x3.53mm (0]
11 A 6351637 0O-Ring 24.99x3.53mm (0]
12 A 635 9362 0O-Ring 35.50x3.0mm (0]
13 A 7429766 Pressure switch
14 A 7427312 Pressure switch
CONTROL SYSTEM SPARES ZSA 6454905- B- 001
1 A 7587115 Signal lamp bulb
2 A 7435014 Lens for signal lamp
3 A 7435022 Lens of push button, blue
4 A 7429726 Signal lamp
5 A 7429749 Rotary Handle Key
6 A 7435012 Push-button with signal
7 A 7435032 Push-button with signal
8 A 7435023 Lens of push button
9 A 7537099 Circuit breaker
10 A 7537061 Circuit breaker
11 A 7914002 Transient protection
12 A 7429724 Relay Module
13 A 7429729 Service tool
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RO"S'Royce TECHNICAL SPECIFICATION

Special tools
Z 6454891 — 0 — 000

2 x Ulstein Aquamaster
US 205 AZIMUTH THRUSTERS

/
1. ( ) Nipple (adapter)........ccccoeeeennnns R1/4/M20............ooe. 1
2. Lifting 100P .....evvs M16......cooeeee DIN 580.......ccovvviiiieeene. 1
3. Lifting 100P .....evvns M20 ... DIN 580.......ccvvvviiiieeene. 1
4. High pressure hand pumMp ........cciiee weveiiiiiiieeeeeeeeeeeeeeeeeeeeee 1
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