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FOREWORD

PURPOSE

This document presents the Ship Information Handbook for the 23.3 m New Generation Longliner. It
identifies the ship equipment, the operational instructions and the main maintenance operations.
This manual describes a 23.3 m longliner designed by Constructions Mécaniques de Normandie
(CMN).

MANUAL ORGANIZATION

This maintenance book is structured in seven sections as follows:
SECTION 1 : GENERAL

SECTION 2 : GENERAL ARRANGEMENTS

SECTION 3 : SHIP EQUIPMENT LIST

SECTION 4 : SYSTEMS FUNCTIONAL DESCRIPTION

SECTION 5 : OPERATING INSTRUCTIONS

SECTION 6 : MAINTENANCE SCHEDULE

SECTION 7 : SCHEMATIC SYSTEMS DIAGRAMS

HOW TO USE THIS MANUAL

The Ship Information Handbook should be used in day-to-day operations and crew familiarization of
the Longliner to locate and identify both general areas of the ship and specific equipment and
systems.

¢ Use Section 1 for an overview of the ship.
* Use Section 2 to identify leading characteristics.

¢ Use Section 3 to identify equipment and systems throughout the ship and to find manufacturer’s
information and model types of system components.

¢ Use Section 4 for functional descriptions of specific equipment and systems.

e Use Section 5 for pre-operational checks and required procedures to operate and secure major
equipment on the ship.

¢ Use Section 6 to find maintenance schedule of equipment on the ship.

e Use Section 7 schematic system diagrams to identify fluids and lubricants recommandations (i.e.
hydraulic fluid, seawater, and potable water).
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LIMITATIONS OF LIABILITY

The present Ship Information Book applies to CMN 23,3m Longliner.
The information supplied in the Ship Information Book is valid at the time of issuing.

Page 7

Although great care has been taken to provide the best possible information, errors or omissions

cannot be excluded.

If you have any doubt or suggestion, please contact CMN.
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LIST OF ACRONYMS/ABBREVIATION USED

AC Alternating Current

A/C Air Conditioning

ADF Automatic Direction Finder

Ah Ampere/Hour

AlS Automatic Identification System

BNWAS Bridge Navigational Watch Alarm System
ch Compact Disc

CPM Control Panel Module

CPP Controllable Pitch Propeller

DGPS Differential Global Position System

DC Direct Current

DN Diameter Nominal

DVD Digital Video Disk

ECDIS Electronic Charting Digital Information System
EOS Electro-Optical System

EPIRB Emergency Position Indicator Radio Beacon
FM Frequency Modulated

FPP Fixed Pitch Propeller

Fwd Forward

GMDSS Global Maritime Distress and Safety System
GP Generator Panel

GPS Ground Positioning System

HF/SSB High Frequency / Single Side Band

HP Horsepower

HVAC Heating, Ventilating and Air Conditioning
Hz Hertz

IMM International Maritime Mobil

kG Kilogram

kvA Kilovolt Ampere

kW Kilowatt

LCD Liquid Crystal Display

LED Light-Emitting Diode

m Meter

ME Main Engine
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MECS Modular Electronic Control System
MEP 24 VDC Main Engine Panel

MF BLU Moyenne Fréquence / Bande Laterale Unique
mm Millimeter

NA Not Applicable

NC Not Codified

NiCad Nickel Cadmium

NMEA National Marine Electronics association
NUC Not Under Command

OEM Original Equipment Manufacturer
PH Pilothouse

PMM Maintenance Manual

Port Portside

psi Pounds per square inch

PTO Power Take Off

RAM Restricted Ability to Maneuver

RHIB Rigid Hull Inflatable Boat

RPM Revolutions per Minute

SART Search And Rescue Radar Transponder
SEL Ship Equipment List

SOLAS Safety Of Life At Sea

Stbd Starboard Side

SW Sea Water

TBD To be determined

\Y Volt

VAC Volts Alternating Current

VCR Video Cassette Recorder

VDC Volts Direct Current

VHF Very High Frequency

VMS Virtual Memory system

W Watt
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Accessories Conventionale Fire Detection - PGO1 FP DETECTEURS CONV GB
Product Data Sheet REV 1
NORMA - Product Specifications PG 3 NORMA FP GB REV 1.doc
Navigation Lights . NORMA_CP_MANU GB
Monitoring & Control | Marinelec NORMA CP - Installation & User Manual revi
Panel
NORMA CPU - Installation & User Manual :\IE?ISMA—CPU—MANU GB
Automatic Sound Marinel CAPELLA V2 - Monitoring of sound signals mgTCLéAé‘g:CPELLA V2
arinelec .
Si Is S
'gnals sequencer CAPELLA V2 - Automatic Sound Signals Sequencer CAPELLA_V2 FP GB A
Bilge Al b | Marinel ALTAIR V2 - Faullt Detection NFALTAIRV2GB B
ilge Alarm Pane arinelec
ALTAIR 8 V2 - Faullt Detection Panel ALTAIRV2 FPGB C
ALTOR8 ALTOR4
Bilge Alarm Marinel ALTOR4/ALTORS - Installation & User Manual MANUEL_GB_rev_0
Acquisition Box arinelec 17/04/2014
ALTORS - PG 07 Product Specifications FP ALTOR8 GB REV H.doc
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o EQUIPMENT ORIGINAL DOCUMENTATION
N DESCRIPTION SUPPLIER DOCUMENTATION TYPE REFERENCE
Bridge Navigational LYNX V3S - Installation & User Manual LYNX_V35_MANU_GB_rev0
Watch Alarm Box Marinelec doc
LYNX V3S - Product Specifications FP LYNX V3S FR REV D.doc
Bat.tery Master Reya Teh.c.nlcal Patzf\ Sheet Double pole main switch with 20110907
Switch auxiliary circuit and manual control
Electric Station for Control Electric Winch - Technical TEVM400V/3KW-24 Rev 0
Windlass Tripomet Manual
Wire Anchor Winch - Technical Book DWG.AW13-E-00;00-813FD
CO2 Extinguishing Tyco Technical document REF TM659048
6 system
Heating - Ventilation . . . N
& Air Conditioning | Webasto Marine Self-Contained Air-Conditioning Systems - WBLC010535A - 11/12
Installation instructions Blue Cool S Series
System
Technical Data Sheet g;AOCPZC;Z GW_ST
Sea Water E-Pump Web /07/1
1,3m3/h ebasto GIANNESCHI Pumps & Blowers "CP20G" CP20G 04/2010
GIANNESCHI Pumps & Blowers First Start Instruction -
Relay Box - SW E- Webasto Ins.taIIatlon instruction relay boxes BlueCool, several WBCLO10572A 7/13
Pump units, one sea water pump
7 Steering Gear Fluidmecanica Manual Instructions & General Maintenance LBI003053
8 Internal & External From AIS to RAD
9 Communication Marelec Operator & Installation Manual From RD33 to VMS
System
Refrigeration Plant
10 | for Fish Hold & Paumier Technical Manual Longliner 04.111.02
Freezing Tunnel
Gel batteries
Lighting
Searchlights Version 0 date : December
11 | Navigation Lights Seimi Technical Support '

Ship's Whistle

Windscreen Wipers

AGM Batteries

12" 2013
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o EQUIPMENT ORIGINAL DOCUMENTATION
N DESCRIPTION SUPPLIER DOCUMENTATION TYPE REFERENCE
Inflatable Liferaft Flat ) Deep Sea SOLAS Liferafts-Installation, use &
8 Men Pack B Arimar Maintenance Manual MC 610895 - 10/10/2005
E:/](i:ltrostatlc Release Arimar Hammar H20 Manual - Mounting Instructions Art.no.HT-0019/03
Fishing Equipment Bopp Longliner Deck Equipment A13036
Fa.m Unit, Helicord - Enag Tropicalized Exhaust Fan - Maintenance Guide 20097DAA
Air Exhaust
Converter, Static - Enag e
AC230V/DC24V 60A Utilisation Manual CDS3-3M-DED
(B;Z'(DSS Power Supply | Enag Utilisation Manual 06715DAC
Shafting Line and Assembly Instructions CMN Palangrier 450 -
Fixed Pitch Propeller | France Hélices 16/01/14
(FPP) Handbook & Operating Instructions Specification 07/2001 Rev 0
M2P Buoy User's Manual -
Radio-Buoy with GPS Isifish M2P Monitoring System Longline Fishing MSB- i
b for Longline Fishing PALANGRE
M2P Monitoring System Longline Fishing MSB-CACEA -
Electric Winch . N .
AC220V 500kg Magi TRBoxter 250 a 500 kg - Instruction Manual 188-178.12/1
Fan Unit, Centrifugal . mrm_pb_08_ k10031 print
100/400m3/h Ouest Isol Assembly Instruction - Tube Fan (metal) 23.01.2013
Sea Water
Centrlfugal Semim Opera.t|0.n & Instruction Manual - Centrifugal CA05/12
Selfpriming E-Pump Selfpriming Pumps
10m3/h 20m
Fresh Water Pressure
Centrifugal E-Pump . . . .
Unit 2,5m3/h 31,5m Semim Instruction Manual - Centrifugal Pumps Series CP CPANLN 05/11
+ 20 litre Receiver
Sea Water
Centrlfu_gal . . Instruction Manual - Side Channel mustistage
Selfpriming Main Semim selorimming Pumps Series SP sp 1/12
Firefighting E-Pump P € P
25m3/h 30m
13 AC 40.0\/ - >0Hz SA2| Technical Documentation -
Electrical Network
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PAINT SCHEDULE
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PRODUCTS

Manufacturer : International Paints

Product Paint Type Product Code Colour Thinner
Intergard 269 Epoxy Primer/Tie Coat EGAO88/EGA089 Red GTA220
Intergard 7600 | Pure Epoxy Primer Universal KUA763/KUA764 Grey GTA220
Interline 925 Epoxy Coating for Tank THA125/THA127 White RAL9016 | NA
Interprime 539 | Without Chromate Etch Primer VTA538 Yellow GTA220
Int 1670
;’Sersea Surface Tolerant Epoxy EGD704/EGA247 Grey GTA220
Intershield 300 | Abrasion Resistant Aluminium Pure Epoxy | ENA301/ENA303 Aluminium GTA220
Intershield 300 | Abrasion Resistant Aluminium Pure Epoxy | ENA30O/ENA303 Bronze GTA220
Intersleek 737 | Intermediate Elastomer Type BXA736/BXA738/BXA739 | Pink GTA007
Intersleek 757 | Anti-Adhesive Elastomer Paint BXA755/BXA758/BXA759 | Black GTA007

GTAO056,
Interthane 990 | Polyurethane Finish PHB0OOO/PHA046 White RAL 9016 | GTA713,
GTA733
GTAO056,
Interthane 990 | Polyurethane Finish PHB953/PHA046 Blue RAL 5005 GTA713,
GTA733
GTAO56,
Interthane 990 | Polyurethane Finish PHZ651/PHA046 Grey RAL 7040 GTA713,
GTA733
GTAO056,
Interthane 990 | Polyurethane Finish Grey RAL 7035 GTA713,
GTA733
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Dry
Product Paint Type Product Code Colour Thickness
Microns
Underwater Areas and Sea Chests — Area : 248 m?
Intershield 300 | Abrasion Resistant Aluminium Pure Epoxy | ENA301/ENA303 Aluminium 125
Intershield 300 | Abrasion Resistant Aluminium Pure Epoxy | ENA300/ENA303 Bronze 125
. BXA736/BXA738 .
Intersleek 737 | Intermediate Elastomer Type /BXA739 Pink 100
. . . BXA755/BXA758
Intersleek 757 | Anti-Adhesive Elastomer Paint /BXA759 Black 150
Topsides Area & Stern Gantry - Area : 113 m?
Intershield 300 | Abrasion Resistant Aluminium Pure Epoxy | ENA301/ENA303 Aluminium 200
Interthane 990 | Polyurethane Finish PHBO0O/PHAO46 White RAL 9016 50
Interthane 990 | Polyurethane Finish PHBOOO/PHA046 White RAL 9016 50
Topsides Area (Blue Area) - Area : 35 m?
Interthane 990 | Polyurethane Finish PHB953/PHA046 Blue RAL 5005 50
Interthane 990 | Polyurethane Finish PHB953/PHA046 Blue RAL 5005 50
Open Decks - Area : 103 m?
Intergard 7600 | Pure Epoxy Primer Universal KUA763/KUA764 Grey 200
Interthane 990 | Polyurethane Finish PHZ651/PHA046 Grey RAL 7040 50
Interthane 990 | Polyurethane Finish PHZ651/PHA046 Grey RAL 7040 50
Deck Gear & Radome - Area : 92 m?
Intergard 7600 | Pure Epoxy Primer Universal KUA763/KUA764 Grey 200
Interthane 990 | Polyurethane Finish PHBO0OO/PHAO46 White RAL 9016 50
Interthane 990 | Polyurethane Finish PHBO0OO/PHAO46 White RAL 9016 50
Aluminium Superstructures & Mast - Area : 79 m?
Intergard 269 | Epoxy Primer/Tie Coat EGAO088/EGA089 Red 50
Intergard 7600 | Pure Epoxy Primer Universal KUA763/KUA764 Grey 100
Interthane 990 | Polyurethane Finish PHBO0OO/PHAO46 White RAL 9016 50
Interthane 990 | Polyurethane Finish PHB0O0OO/PHAO46 White RAL 9016 50
Aluminium Superstructures (Blue Area) — Area : 5 m?
Interthane 990 | Polyurethane Finish PHB953/PHA046 Blue RAL 5005 50
Interthane 990 | Polyurethane Finish PHB953/PHA046 Blue RAL 5005 50
Main working area, bulwark, walls and ceiling - Area : 209 m?
Intergard 7600 | Pure Epoxy Primer Universal KUA763/KUA764 Grey 200
Interthane 990 | Polyurethane Finish Grey RAL 7035 50
Interthane 990 | Polyurethane Finish Grey RAL 7035 50
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Main working Deck - Area : 92 m?
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Dry
Product Paint Type Product Code Colour Thickness
Microns
Intergard 7600 | Pure Epoxy Primer Universal KUA763/KUA764 | Grey 200
Interthane 990 | Polyurethane Finish PHZ651/PHAQ46 | Grey RAL 7040 50
Interthane 990 | Polyurethane Finish PHZ651/PHA046 | Grey RAL 7040 50
Nobel Clad Weld - Area : 9 m?
| Intergard 7600 | Pure Epoxy Primer Universal | KUA763/KUA764 | Grey | 100
Steering Gear Area - Area : 170 m?
| Interseal 670 HS | Surface Tolerant Epoxy ‘ EGD704/EGA247 ‘ Grey ‘ 150 |
Engine Room - Area : 394 m?
| Interseal 670 HS | Surface Tolerant Epoxy | EGD704/EGA247 | Grey | 150
Fish Hold under insulation & under Floor - Area : 300 m?
| Interseal 670 HS | Surface Tolerant Epoxy | EGD704/EGA247 |Grey | 125 |
Accomodations, Wals, Floors & Ceilings - Area : 269 m?
| Interseal 670 HS | Surface Tolerant Epoxy ‘ EGD704/EGA247 ‘ Grey ‘ 125
Ventilation Galvanized Ducts - Area : 31 m?
Interprime 539 | Without Chromate Etch Primer VTA538 Yellow 15
Interseal 670 HS | Surface Tolerant Epoxy EGD704/EGA247 | Grey 125
Stell Pedestal and Pipes - Area : 185 m?
| Interseal 670 HS | Surface Tolerant Epoxy ‘ EGD704/EGA247 | Grey ‘ 125 ‘
Aluminium Pedestal and Pipes - Area : 60 m?
| Intergard 269 | Epoxy Primer/Tie Coat | EGA088/EGA089 | Red | |
Tweendeck Fore Peak - Area : 117 m?
| Interseal 670 HS | Surface Tolerant Epoxy ‘ EGD704/EGA247 | Grey ‘ 125 ‘
Fresh Water Tank - Area : 14 m?
Interline 925 Epoxy Coating for Tank THA125/THA127 ;\(/)Tée RAL 300
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SAFETY INFORMATION

GENERAL SAFETY NOTICES

The following general safety notices supplement specific warnings and cautions appearing in
manufacturers and suppliers manuals.

General precautions must be understood and applied during operation and maintenance.

The following general safety notices supplement specific warnings and cautions appearing elsewhere
is this manual. General precautions must be understood and applied during operation and
maintenance. The Captain or other authority will issue orders as deemed necessary for any situation
not covered in the general and specific safety precautions.

FIRST AID

An injury, no matter how slight, should never go unattended. Always obtain first aid or medical
attention immediately.

EQUIPMENT LOCKOUT/TAGOUT

Operating personnel shall turn off and disconnect the machinery or equipment from its energy source
before performing service or maintenance and the authorized personnel either lock or tag the energy-
isolating device to prevent the release of hazardous energy and take steps to verify that the energy
has been isolated effectively.

DO NOT REPAIR OR ADJUST ALONE

Under no circumstance should any person reach into or enter equipment enclosures for the purpose of
servicing or adjusting equipment except in the presence of personnel capable of rendering aid.

HIGH VOLTAGE PREVENTION

Never work alone with high voltage. Have a partner who knows how to disconnect the power and who
knows Cardio Pulmonary Resuscitation. A healthy person can be easily restarted after electrocution.
High voltages may not kill, but can cause dangerous currents to flow.

Rule of thumb: 1 mA (milli-Ampere, or 0.001 Amps) is startling, 10 mA is painful, 100 mA can cause
the heart to go into fibrillation or stop. An old electrician’s trick to avoid accidental passage of electricity
through the heart is to work with one hand and keep the other hand in a pocket.
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IN CASE OF ELECTROCUTION REMOVE THE POWER! Don’t become an additional victim

Turn off or disconnect power source. If unable to reach a switch or plug, use an insulated tool such as
a wooden broom handle or rolled up paper to separate the victim from the power source. If extremely
high voltages are present, use only the best insulators, like a clean, dry PVC pipe. Check if the victim
is conscious. If victim is unconscious check for breathing and pulse, administer Standard CPR if
needed. Once consciousness is restored, check for burns. Administer Standard First Aid for burns.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must observe all safety regulations at all times. Do not replace components,
make adjustments or perform internal equipment maintenance without first securing electrical power.
Potentially dangerous current may still exist when the electrical power is in the “OFF” position because
of charges retained by capacitors.

Before touching, always secure electrical power and discharge the circuit by shorting through a load to
ground with a shorting probe.

ENERGIZED EQUIPMENT

Before working on energized equipment obtain Captain approval. Ensure personnel protective
measures are taken to prevent grounding.

Energized equipment can be considered any component that has electrical, hydraulic or fluid power
energy contained within, as well as, a high potential to transfer that energy from the component to
another object.

Replacement or repair of components should be done only after the affected circuit has been secured,
locked out and tagged out.

Replacement or repair of components with the circuit still energized may result in serious injury or
death.

Take great care when working around energized electrical equipment.

Contact between unprotected body parts and electrical conductors can cause serious injury or death.
Do not wear jewelry or other conductive items while servicing energized electrical equipment.

Failure to comply with these precautions can cause serious injury or death.

Never work alone.

ROTATING AND RADIATING EQUIPMENT

Secure all rotating and radiating equipment prior to personnel going aloft to perform related
maintenance items.

A safety watch shall be posted if equipment must be repaired/adjusted while in motion.

The safety watch must have a full view of the repair/adjustment operation and immediate access to
controls that can stop the equipment in motion.

FUEL HANDLING

Fuel vapors are explosive.
Fuel is flammable.
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Before fueling the tanks or transferring fuel, ensure that firefighting equipment is immediately available
for use in case of fire emergency.

Do not smoke or allow smoking, or any other open flame in the vicinity of the fueling operation.

Wipe clean any fuel spillage and dispose of spilled fuel in accordance with the appropriate regulations.
Failure to comply can result in death or serious injury.

BATTERIES

Batteries are filled with a sulfuric acid based electrolyte.

This electrolyte is extremely corrosive to human tissues and many other materials.

If spilled electrolyte comes in contact with clothing or other material, wash the affected area with large
volumes of fresh water.

If the electrolyte comes in contact with the skin, flush the area with large volumes of fresh water.

If the electrolyte comes in contact with the eyes, flush them with large volumes of fresh water.

Acids can be neutralized with SodiumBicarbonate, NaHCO3, beware of possible violent chemical
reaction.

Mixing strong acids and alkalis can cause violent chemical reactions.

Continue flushing the affected area until medical assistance arrives.

Failure to comply can result in death or serious injury.

Batteries produce hydrogen gas which is explosive.

Keep the work area free of sparks, open flame, and excessive heat.

OILS AND CLEANING SOLVENT

Do not allow hydraulic fluid, engine oil or cleaning solvents to come in contact with unprotected skin or
eyes.

Prolonged skin contact can cause illness or injury.

Eye contact can cause serious injury.

Always wear chemical protective gloves and goggles when handling hydraulic fluid, engine oil and
cleaning solvents.

Failure to comply can result in death or serious injury.

Cleaning solvents are flammable and their vapor is potentially combustible or explosive.

Do not use cleaning solvents in the vicinity of sparks, open flame or excessive heat.

Do not use cleaning solvents in unventilated spaces.

Failure to comply can result in death or serious injury.
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CHAPTER 1 - SHIP CHARACTERISTICS

1-1. INTRODUCTION

1-1-1. Ship type and brief description

The ship is mainly used as a longliner.

The rate of use is about 290 days per year for catching capacity of 960t tuna per year.
Each campaign lasts approximately 10 days.

The boat is designed and life saving appliances provided for in accordance with the
requirements of the French Flag Authorities for operations in 2nd category of
navigation (up to 200 miles from safe heaven and with maximum voyage distance of
600 miles).

The propulsive power is 559 kW.

The gross tonnage of the longliner is about 164 UMS.

1-1-2. Hull shape

Hard-chine displacement hull.

The hull shape is designed to reduce the resistance and so the fuel consumption:
a bulb improves the resistance (decreases the resistance) and pitch damping.

Two bilge keels are welded to the hull to reduce rolling amplitude.

Zinc anodes are located on the hull below the waterline to protect the underwater hull
of electrolytic corrosion.

1-2. SHIP CHARACTERISTICS

The characteristics mentioned in this document can be slightly modified to allow possible
improvements in the performances, the capacities or the construction of the ship.

1-2-1. Main Characteristics

Length overall :233m
Length between perpendiculars  :21.9m
Breadth at deck level : 80m
Depth midships :40m
Draught midships (approx.) :3.2m

Maximum draught (stern draught) : 3.5m
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1-2-2. Crew
Captain :1
Crew 17
Total :8 men

1-2-3. Capacities

Fuel oil 133000 |
Fresh water : 3000 |
Provisions :12 days
Fish hold : 30 tonnes

1-2-4. Speed

The maximum free running speed of the ship is approximately 9.5 knots and is
achieved in the following conditions:

e With medium load

e Full crew

e 50% of fuel oil and new lube oil

e 100% of water (fresh water)

e 50 % of fish in fish hold (12 t)

e Deepsea

e Seastate 2

e Wind speed < 10 knots

e Ambient temperature : 35°C

e Sea water temperature : 26°C

The propulsion is optimized for needed longlining speed, for long line deployment and
recovery.

1-2-5. Range

The range is 10 days (with provisions for 12 days).

1-2-6. Manceuvrability

One rudder with hydraulic steering gear.
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1-3. RULES AND STANDARDS

1-3-1. Rules

The ship is compliant with the following rules:

Chapter 1 — Page 24

e More particularly its divisions 110, 211, 214, 217, 219 & 226; as far as Rule
in appendix to the French Flag Authority Decree dated 23/11/1987 and
practicable for this type of ship

o IMO Global Maritime Distress Safety System (GMDSS Al +A2)
e International Tonnage measurement regulations (1969)
e The ship is marked according to COLREG regulations

The structure is designed according to Bureau Veritas classification society rules.

1-3-2. Certificates

Magnetic compass deviation curve.
Stability and load line certificates.

1-3-3. Stability

The ship is divided in 5 watertight compartments (4 watertight bulkheads).

1-3-4. Applicable standards

All the equipments and the materials are in accordance with the applicable
standards for this type of ship.

1-3-5. Quality insurance

CMN is certified ISO 9001 (V 2008) by the Bureau Veritas Quality International (BVQl).
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STARBOARD VIEW
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AFT VIEW

Length overall: 23.3m
Length between perpendiculars: 21.9m
Maximun breadth: 80m
Depth midships: 4.0m

Figure 1-6 Outboard & Inboard Profiles
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» WATERTIGHT BULKHEAD WITH DOOR
I WATERTIGHT BULKHEAD

Figure 1-7 Outboard & Inboard Decks
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Figure 1-10 Engine Room Arrangement
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Figure 1-11 Wheelhouse Arrangement
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CHAPTER 2 - GENERAL ARRANGEMENT

2-1. GENERAL

The general arrangement of the ship is optimized for:
e The ergonomics at work for long lining activity
e  Comfort (access to living areas)
e Security ( the crew work station is located on the fishing deck)
e Hygiene of the product
e The arrangement of the living area is optimized with regards to the movements of the
Ship while respecting safety regulations

The 23,3-Meter Longliner is divided into five below deck compartments, one main deck, and an
upper level wheelhouse. The below deck areas are arranged as follows: (1) forepeak; (2) the
fish hold room; (3) the engine room; (4) the storage room; (5) the steering gear room.

The main deck houses, the crew quarters and sanitary at stbd side and the galley, mess,
workshop and provisions store at portside.

The crew workstation is located on the central part of main deck (here under referred as
“fishing deck”), reducing the risks for the crew in case of emergency situations.

The upper bridge includes a steering and main engine remote control console complete with
necessary navigation and communication equipment.

The mast is built in aluminium alloy and receives aerials and navigation lights according to the
COLREG regulations for a longliner under 24 m in length.

2-2. STEERING GEAR ROOM

The steering gear room houses ilcludes mainly the following equipment:
e Steering gear
e One power pack and oil tank for steering

2-3. STORAGE ROOM

The storage room houses includes mainly the following equipment:
e One fish hold and tunnel freezer refrigerating unit
e Fwd stern tube of the propeller shaft
e One water heater for crew cabin
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2-4. ENGINE ROOM

The engine room houses includes mainly the following equipment:
e One main propulsion engine
e One reverse and reduction gearbox
e Two Generators
e One fire pump
e Two sea water cooling pumps for fish hold and tunnel freezer refrigerating unit
e One hydraulic power pack and oil tank for fishing winches
e New and polluted oil tank
e Two bilge pumps
Two sea water strainers
One oily water tank
One fuel oil separator
One fuel oil transfer pump
One fuel oil service tank
One main electric switchboard
One secondary switchboard
One battery bank for ME starting
One battery bank for Gensets

2-5. FISH HOLD AND TUNNEL FREEZER

The fish hold and tunnel freezer room houses includes mainly the following equipment:
e Two evaporator serpentines for fish hold
e One refrigerator for tunnel freezer

2-6. SANITARY ROOM

The sanitary room houses includes mainly the following equipment:
e One gravity toilet

e One wash basin

e One shower tray
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2-7. GALLEY / MESS

The galley houses mainly includes the following equipment:
e Onesink

e One hot plate

e One cooker

e One fridge

e One hood

e One water heater

2-8. CREW’S QUARTERS

The Crew’s Quarters mainly includes the following equipment:
e Seven bunks equipped with drawers
e Seven berths

2-9. WORKSHOP

The workshop includes mainly the following equipment:
e Lub. oil tank of stern tube

e One secondary switchboard

e One Remote control panel for fire pump

2-10. CO2 LOCKER

The CO2 locker includes mainly the following equipment:
e Two CO2 Bottles

One manual Release

One pneumatic release

e Two FO quick closing valves actuators

2-11. FORE PEAK

The fore peak includes mainly the following equipment:
e Windlass electrical starter
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2-12. WHEELHOUSE

The wheelhouse mainly the following equipment:

e One

vvv%vvvv%vvvvgvvvvvvvv

e One

pilot console including mainly:
Steering wheel

Engine control station

Engine remote control panel
Autopilot panel

ECDIS monitor

Echosounder monitor

Two radar displays

Magnetic compass

headband including mainly:
Satellite compass monitor

AIS transponder

Two rudder angle indicator

GPS

starboardside console including mainly:
Chart table

Two cartography monitors
Alarm panels

Navigation lights panel

portside panel including mainly:
Steering gear remote control panel
Generator remote control panels
Fire detection panel

steering control tiller

e One winch control panel
e Searchlight control handle

e One

pilot seat

2-13. CAPTAIN CABIN

The Captain Cabin mainly the following equipment:
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e One bunk equipped with drawers
e One berth
e One cupboard
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2-14. AFT DECK

The aft deck includes mainly the following equipment:

Line setter

Two manual line drums
Winch deck control panel
Twop navigation lights

2-15. FORE DECK

The fore deck includes mainly the following equipment:

One electric winch for hoisting mast
One fish working table

Fish hold access hatch

Winch desk contro panel

2-16. BRIDGE DECK

The forward deck includes mainly the following equipment:

Two Anchors of 255kg secured on cradles
One anchoring line

One electric windlass

One hoisting mast

2-17. UPPER DECK

The upper deck includes mainly the following equipment:

Long line winch
Two liferafts

2-18. WHEELHOUSE HOOD

The wheelhouse hood includes mainly the following equipment:

e Searchlight
e Foghorn
e Compass antenna
e VMS beacon
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e AlSantenna

e GPS antennaes

e MIR 2000 antenna

e Port and Stbd navigation lights

2-19. MAST

The mast includes mainly the following equipment:
e Two radar antennaes

e VHF ADDF antenna

e Two floodlights 750W

e Three floddlights 80W

e Navigation lights
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Figure 2-1 The mast

Figure 2-2 Fwd peak
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Figure 2-3 Fwd_Peak - Windlass Starter Panel
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Figure 2-4 Fwd Deck

Figure 2-5 Stbd Aft Deck — Manual Line Drum
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Figure 2-7 Main and Upper Decks — Fishing Equipment
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Figure 2-8 Port Upper Deck- Liferaft

Figure 2-9 Wheelhouse External View
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Figure 2-10 Wheelhouse - Fwd Console

Figure 2-11 Wheelhouse - Stbd Console
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Figure 2-12 Wheelhouse - Port Console

Figure 2-13 Captain Cabin Figure 2-14 Galley - Sink and Refrigerator
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Figugre 2-15 Galley - Cooker and Sink

Figugre 2-16 Mess
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Figure 2-18 Workshop - Exhaust Silencer and Engine

Room Ladder
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Figure 2-19 Workshop - Storage Room Hatch

Figure 2-20 Workshop —

Stern Tube Lub. Oil Tank
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Figure 2-21 Provisions Store
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Figure 2-22 Crew Quarters - 7 Men Cabin

Figure 2-23 Crew Quarters - Sanitary
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Figure 2-24 Steering Room
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Figure 2-25 Steering Room - Hydraulic Power Unit Water Tank
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Figure 26 Steering Room - Rudder Stock

Figure 27 Storage Room - Fresh
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Figure 2-28 Storage_Room - Fish Hold refrigeration Plant

Figure 2-29 Storage Room - Stern Tube
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Figure 2-30 Engine Room - Main Engine

Figure 2-31 Engine Main - Main Engine
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Figure 2-33 Engine Room - Port Generator
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Figure 2-35 Engine Room -

Port Fwd Bulkhead
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Figure 2-37 Engine Room - Port Bulkhead
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Figure 2-39

Engine Room - Stbd Side
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Figure 2-38 Engine Room - Stbd Side
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Figure 2-40 Port Bulkhead Fish Hold

Figure 2-41 Stbd Bulkhead Fish Hold
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CHAPTER 3 - SHIP EQUIPMENT LIST

3-1. GENERAL INFORMATION

e The identification of the Maintenance Schedule is elaborated from the Ship Equipment List
(SEL) which is the key data to properly use this maintenance manual.

e Both SEL and Maintenance Schedule are detailed following the four disciplines shown below:

>

>
>
>

Communication & Navigation
Electrical
Ancillaries of Hull (Fuel oil, Air Conditioning...)

Mechanical

o The content of the SEL details all equipment fitted on board with the useful information
described below:

>

YV V V VYV V

A single Ship Index by equipment, in order to have a good traceability in case of replacement
The description of the equipment

The name of the OEM

The name of the original supplier

The model, type or designation

The quantity fitted onboard

e Each system can be composed of only one part or several parts.

e The list of the different systems fitted onboard the craft is described below:

» 210-00 Hull Cathodic Protection System

» 310-00 Main Deck Arrangement

» 311-00 Mooring

» 312-00 Steering Gear

» 314-00 Lifesaving

» 322-00 Heating - Ventilation & Air Conditioning System (HVAC)

» 324-00 A/CSea Water Cooling System

» 331-00 Fresh Water System

» 332-00 Firemain System

» 333-00 Bilge System
Doc. Title Ship Information Handbook i
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334-00
335-00
336-00
341-00
341-10
342-00
350-00
365-00
368-00
371-00
410-00
412-00
420-00
440-00
448-00
470-00
541-00
543A00
572A00
575-00
577-00
610-00
620-00
630-00

YV V V VYV V V V V V V V V V¥V V V V V V VY V V V V V V

900-00
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Sewage & Sanitary System

Marine Fuel Qil System

Lubricating Oil system

Fire Detection system

CO2 Extinguishing system

Non Structural Tanks

Hatches / Doors & Windows

Galley

Refrigeration Plant for Fish Hold & Freezing Tunnel
Accommodation, Wheelhouse & Technical Rooms
AC 400V - 50Hz Electrical Network

Generator Set AC400V - 50Hz

DC 24V Electrical Network

Lighting System

Navigation Lights & Windscreen Wipers

Alarms & Safety

Propulsion Plant

Exhaust Plant

Shafting Line and Fixed Pitch Propeller (FPP)

Sea Water Cooling System

Propulsion & Gensets Remote Control & Monitoring Systems
Internal Communication System

External Communication System

Navigation System

Fishing Equipment
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3-2. SHIP EQUIPMENT LIST DETAIL
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il B EQUIPMENT DESCRIPTION MAKER SR IER O TGNATION u:é?rs
210-00 Hull

210-01 NC Zinc Anode 1,2kg - Hull Nochet Nochet AZ012 8
210-02 NC Zinc Anode 5,9kg - Hull AZ059 6
210-03 NC Zinc Anode --kg, Sea Chests 133-F-M01-P-210MM-01 2
310-00 Main Deck Arrangement

310-02 NC Hoisting Mast CMN TSI 133-F-P02-X-31000-02 1
310-03 | EE-0-200 | Electric Winch AC220V 500kg Huchez Magi TRC501CD9 1
310-04 NC Bollard, Double CMN TSE DBO1 2
310-05 NC Fairlead CMN TSI 133-F-P02-X-31100-03 2
310-06 | EF-0-100 | Windlass Tripomet Tripomet AW13-E-00.00-813FD 1
310-07 | EF-0-010 | Windlass - Starter Panel Tripomet Tripomet 1
310-08 | EF-0-101 | Windlass - Local Control Panel Tripomet Tripomet 1
310-09 NC Anchor AC14 255kg Marit Marit AC14-255KG 2
310-10 NC Anchoring Line Marit Marit 1
312-00 Steering Gear

312-01 NC Steering Unit Fluidmecanica | Fluidmecanica | ST-1500-CS-P-35 1
312-02 NC Power Pack Fluidmecanica | Fluidmecanica |9125 2
31203 | NC %Jj‘;kﬁ,mgt"e with Emergency Fluidmecanica | Fluidmecanica | 9891 1
312-06 | QB-0-006 | Tiller, Control, Steering Wheel Kobelt Fluidmecanica | MT-500-X 1
312-07 | QB-0-005 | Tiller, Control, Handle Fluidmecanica | Fluidmecanica | 9860 1
312:08 | a5 o0y | Starter, Electric Fluidmecanica | Fluidmecanica | 75CE721A 2
312-09 | QB-0-003 | Steering Remote Control Panel Fluidmecanica | Fluidmecanica |980814A 1
312-10 NC Rudder Stock Fluidmecanica | Fluidmecanica |22163 1
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314-00 Lifesaving
314-01 NC Inflatable Liferaft Flat 8 Men Pack B Arimar Arimar 8P-FLAT-PACK-B 2
314-02 NC Hydrostatic Release Unit Hammar Arimar H20 2
322-00 Heating - Ventilation & Air Conditioning System
322-01 | SC-0-014 | Fan Unit, Helicoid - Air Exhaust Enag Enag SEEM020097-VA167-50 1
SC-0-020 | ,. T .
322-02 SC-0-023 Air Conditioning Unit 4,7kw Webasto Webasto WBCL120004B 2
322-03 | SC-0-026 | Air Conditioning Unit 5,9kw Webasto Webasto WBCL120005B 1
32204 NC Air Conditioning Units - Electrical Webasto Webasto S$S652-4 3
Control Box
SC-0-010 . .
322-05 SC-0-011 Fan Unit, Centrifugal 100/400m3/h ATC Ouest Isol BCA160M 2
324-00 A/C Sea Water Cooling System
SR-0-001 | Sea Water Centrifugal Selfpriming E- .
324A01 SR-0-002 | Pump 10m3/h 20m Azcue SEMIM CA-50/2A 2
324-02 | SR-0-003 | Sea Water E-Pump 1,2m3/h Gianneschi Webasto WBCL001092A 1
324-03 | SR-0-004 | Sea Water E-Pump 1,2m3/h Gianneschi Webasto WBCLO001092A 1
324-04 | SC-0-030 | Relay Box - SW E-Pump Webasto Webasto WBCL001127C 2
331-00 Fresh Water System
Fresh Water Pressure Centrifugal E-
331-01 | SD-0-001 | Pump Unit 2,5m3/h 31,5m + 20 litre Azcue SEMIM CP-25/160+ 1
Receiver
SD-0-002 | Electrical Water Heater 7,5kw - . s
331-02 SD-0-003 | AC400V Dafi E-Citizen 7-5KW-AC400V 2
331-03 NC Basket Filter DN40 Aquiro 600B-40 1
331-04 NC Basket Filter DN25 Aquiro 600B-25 1
332-00 Firemain System
; . Sea Water Centrifugal Selfpriming Main .
332-01 | SM-0-001 Firefighting E-Pump 25m3/h 30m Azcue SEMIM CA-50/7A 1
332-02 | SM-0-010 | Remote Control Box - Fire Pump SA2EI SA2EI 133-F-M01-E-410EE-10 1
Sea Water Pressure E-Pump Unit
332-03 | SM-0-002 >m3/h 22m + 20 litre Receiver Azcue SEMIM MA-80+ 1
332-04 NC Emergency Hand Pump Japy Aquiro BP3 1
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333-00 Bilge System
SE-0-001 | .
333-01 SE-0-002 Bilge E-Pump 15m3/h 28m SEMIM CA-50/3A 2
SE-0-010 .
333-02 SE-0-020 Remote Control Box - Bilge Pump SAZEI SAZ2EI 133-F-M01-E-410EE-10 2
333-03 NC Bilge Hand Pump Japy Aquiro BP2 1
333-04 NC Mud Box DN50 Aquiro 7017-50 2
333-05 NC Mud Box DN65 Aquiro 7017-65 1
333-06 NC Mud Box DN80 Aquiro 7017-80 1
334-00 Sewage & Sanitary System
334-01 NC Gravity Toilet Prezioso Mabille 1
335-00 Marine Fuel Oil System
g Y Fuel Oil Centrifugal Selfpriming
335-01 | $G-0-001 Transfer E-Pump 10m3/h 20m Japy SEMIM L
335:02 | SG-0-010 Eﬁmgte Control Box - Fuel Ol Transfer | g sA2l 133-F-M01-E-410EE-10 1
335-03 | SG-0-002 | Centrifugal Water Separator Unit 7601/h | Alfa Laval Alfa Laval MIB 303S-13/33 1
335-04 NC Emergency Hand Pump Japy Aquiro HT 226 1
33505 NC FL;eI OiI/_VVater Static Duplex Separator Enéria 751000MAX 1
— for main
335-06 NC Basket Filter DN50 Aquiro 601X50 1
335-07 NC Basket Filter DN20 Aquiro 601X20 1
335-08 NC Basket Filter DN65 Aquiro 601X65 1
Hydraulic Pump Unit Station, Double . .
335-09 NC for Quick Closing Valves Aquiro Aquiro 26-01-102 1
335-10 | Nc | Fuel Oil Sedimenter/Water - for Caterpillar Enéria 36146 2
Genset
336-00 Lub Oil System
336-01 NC Transfer Hand Pump Japy Aquiro HT1 1
336-02 NC Basket Filter DN40 Aquiro 1
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338-00 Air Vents, Sounding & Overflow

338-01 NC Aseptic Filter Interfiltre 601X40 3
341-00 Fire Detection system

341-01 | SI-0-006 | Converter AC230V/ DC24V Technitronic LAMBDA 1
341-02 | SI-0-001 | Fire Detection Panel Marinelec Marinelec DI09 1
341-03 2::8:83% Heat / Smoke Sensor Marinelec Marinelec L’I\.AI.(S:'EZE,MBCAOJ' 2
341-04 | SI-0-004 | Siren & Flashlight Marinelec Marinelec 1
341-05 | SI-0-005 | Siren Marinelec Marinelec SIRENE24VDC107DBBP 1
34110 CO2 Extinguishing system

341-11 NC Cylinder 50 litre with 33kg CO2 Charge | Tyco Tyco 130521218 2
341-12 NC Cylinder Valve Manual / Pneumatic Tyco Tyco CO-2011 2
341-13 NC Audible / Visual Alarm Fulleon Tyco 20-118 2
342-00 Non Structural Tanks

342-01 NC New & Waste Lub Oil Tank CMN CMN 133-F-M01-T-34200-01 1
342-02 NC Hydraulic Oil Tank CMN CMN 133-F-M01-T-34200-03 1
342-03 NC Marine Fuel Oil Service Tank CMN CMN 133-F-M01-T-34200-04 1
342-04 NC Oily Water Tank CMN CMN 133-F-M01-T-34200-05 1
350-00 Hatches / Doors & Windows

350-01 NC Engine Removal Hatch CMN CMN 133-F-Z00-S-35000-01 1
350-02 NC Watertight Access Hatch 1510x1510mm | Libra Plast Libra Plast WH2 1
350-03 NC Watertight Access Hatch 630x630mm Libra Plast Libra Plast WH4 1
350-04 NC Watertight Access Hatch 630x630mm Libra Plast Libra Plast WH5 1
350-05 NC Watertight Access Hatch 650x650mm Libra Plast Libra Plast WH6 1
350-06 NC Watertight Access Hatch 630x630mm Libra Plast Libra Plast WH7 1
350-07 NC Watertight Access Hatch 650x650mm Libra Plast Libra Plast WH8 1
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350-08 | N | lvatertight Access Aluminium Door Libra Plast Libra Plast | WD1 1
650x650mm
Watertight Access Steel Door . .
350-09 NC 650x1250mm Libra Plast Libra Plast WwD2 1
Watertight Access Steel Door . .
350-10 NC 650x1250mm with Porthole Libra Plast Libra Plast WD3 1
Watertight Access Steel Door . .
350-11 NC 650x1250mm Libra Plast Libra Plast WD4 1
Watertight Access Steel Door . .
350-12 NC 650x1250mm Libra Plast Libra Plast WD5 1
Watertight Access Steel Door . .
350-13 NC 650x1250mm with Porthole Libra Plast Libra Plast WD6 1
350-14 NC Watertight Access Hatch 650x1350mm | Libra Plast Libra Plast wD7 1
Watertight Access Steel Door . .
350-15 NC 650x1250mm Libra Plast Libra Plast WD8 1
350-16 | NC | Porthole 350/400mm La Auxiliar La Auxiliar SC 1-2-3-4 4
Naval Naval
350-17 | NC | Window 510x710mm - Heating AC230v | L@ Auxiliar La Auxiliar | 57 453 3
Naval Naval
350-18 | NC | Window 660x710mm - Heating AC230v | L@ Auxiliar La Auxliar | 55 453 3
Naval Naval
35019 | NC | Window 660x710mm La Auxiliar La Auxiliar | g 5 1
Naval Naval
350-20 | NC | Window 660x710mm - Heating AC230v | -8 Auxiliar La Auxiliar GB5 1
Naval Naval
350-21 NC | Window 435x710mm - Heating AC230y | -8 Auxiliar La Auxiliar GB6 1
Naval Naval
350-22 | NC | Window 435x710mm La Auxiliar La Auxiliar | 56 4o 2
Naval Naval
350-23 | NC | Window 860x710mm La Auxiliar La Auxiliar | 51 4 5 3.4.5 5
Naval Naval
350-24 | NC | Window 660x685mm - Heating AC230v | @ Auxliar La Awdliar | 5p 45 2
Naval Naval
365-00 Galley
365-01 | QC-0-003 | Hot Plates Electrolux Mabille EHS6940HOX 1
365-02 | QC-0-001 | Cooker Faure Mabille FOP27901XB 1
365-03 | QC-0-002 | Fridge Bosch Mabille KDV33VL30 1
365-04 Hood Faure Mabille FHT6141X 1
368A00 Refrigeration Plant for Fish Hold & Freezing Tunnel
368A01 | Nc | FishHold Chiller - Reciprocating Bitzer Paumier 4DES-5Y-40S 1
Compressor
368A02 NC Fish Hold Chiller - Condenser Bitzer Paumier K283HB 1
368A03 | QV-0-100 (F:':Eir']"e‘:'d Chiller - Electrical Control Paumier Paumier 04.111.02.EL001 1
368A04 | Nc | Freezing Tunnel - Reciprocating Bitzer Paumier 6GE-34Y-40P 1
Compressor
368A05 NC Freezing Tunnel - Condenser Bitzer Paumier K813HB 1
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368A06 | QV-0-100 | £/ee2ing Tunnel - Electrical Control Paumier Paumier 04.111.02.EL001 1
368A07 NC Tank 20 litre Bitzer Paumier F202H 1
368A08 NC Fish Hold - Serpentine 1 Paumier Paumier 1
368A09 NC Fish Hold - Serpentine 2 Paumier Paumier 1
368A10 NC Tunnel Freezer - Air Cooler Alfa Laval Paumier C52-E2-FS2 1
371-00 Accommodation, Wheelhouse & Technical Rooms

371-01 NC | Seat Atout Pique Atout Pique NAUTIC CLASSIC 1
410-00 AC 400V - 50Hz Electrical Network

410-01 | EF-0-001 | Main Electrical Switchboard SAZEI CMN 133-F-M01-E-410EE-10 1
410-02 | EE-0-001 | pistribution Panel AC230V Machinery | o CMN 133-F-M01-E-440EE-10 1
410-03 | EE-0-002 | Distribution Frame AC230V Wheelhouse | SA2EI CMN 133-F-E01-E-440EE-20 1
410-04 | EE-0-003 | Distribution Panel AC230V Workshop | SA2EI CMN 133-F-E02-E-440EE-30 1
410-05 Converter AC230V/ DC24V Technitronic LAMBDA 1
410-06 | EF-0-002 | Shore Socket 90A Marechal Rexel S1o4 017677+ 31 6A 1
412-00 Generator Set AC400V - 50Hz

412.01 | ED0001 | Generator Set - AC400V-50Hz - 47kva | Caterpillar Enéria C4.4 DINA 2
412-02 NC Diesel Engine Caterpillar Enéria C4.4 2
412-03 NC Alternator AC400V-50Hz - 47kva Leroy Somer Enéria LSAM 43.2 S35 C6/4 2
41204 | NC g?gt‘é’;f Start Engine Management Deep Sea Enéria Model 520 2
412-05 E%I?(')(_);;% Remote Control Panel Caterpillar Enéria 271-2727 2
420-00 DC 24V Electrical Network

420-01 | EB-0-001 | Battery Charger - AC230V/DC24V 60A | Enag Enag ngEé'&)mog (CDS3- 1
420-02 | EB-0-002 | GMDSS Power Supply Box Enag Enag SEEL006715 1
420-03 | EB-0-005 | Gel Battery 12V 165Ah Energie Mobile | Seimi GEL12-165 2
420-04 | EB-0-007 | Distribution Frame DC24V Wheelhouse | SA2EI CMN 133-F-E01-E-420EB-20 1
420-05 Eg:g:g?g Battery Master Switch Reya Reya EM196SM 2
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440-00 Lighting System
440-01 | ES-0-002 | Converter 230VAC / 24VCC Technitronic | Technitronic DPP480-24-1 1
440-02 | EE-0-108 | External Lighting Panel VDO Kent Marine AD241 1
440-03 NA | Light Waterproof LED 2x18W 230V + | gy Seimi FLED282202PE 37
LED 24V
440-04 NA Light Berth 230V 1x8W Seimi Seimi 8
440-05 NA Light Mirror 230V 15W Seimi Seimi TL1458108SSC 2
440-06 NA I1_|59VI:/t Waterproof Recessed LED 230V Rexel ISTRES 12
EE-0-163
EE-0-173
EE-0-177
440-07 | EE-0-178 | Floodlight 230V 750W Seimi Seimi PPI1000 7
EE-0-179
EE-0-181
EE-0-192
440-08 | EE-0-182 | Searchlight 230V 1000W DHR Seimi 210CS220CMN 1
Light Waterproof LED 2x18W 230V + - .
440-09 NA LED 24V (-40°c) Seimi Seimi FLED282202PE 2
440-10 | EB-0-114 | Chart Table LED 24V Seimi Seimi GLENAN 1
440-12 NA Downlight LED 24V 15W Seimi Seimi 01073 6
EB-0-129
EB-0-130
440-13 | EB-O-131 | by dlight LED 24v 8ow Seimi Seimi 01259 6
- EB-0-132 '9 mi m
EB-0-134
EB-0-135
448-00 Navigation Lights & Windscreen Wipers
448-01 | ES-0-001 | F2Vigation Lights Monitoring & Control | yzyineec Marinelec NORMA14CPDC 1
448-02 | ES-0-003 | Automatic Sound Signals Sequencer Marinelec Marinelec CAPELLA V2 1
448-03 | ES-0-016 | panigaon Hont -Masthead (Whte - pyyg Seimi 55VROUTE 1
448-04 | ES-0-011 | Navigation Light - Towed (Yellow 135°) | DHR Seimi 55VRJ 1
44805 | ES-0-024 | 2 igf‘)“O” Light - Starboard (Green | pg Seimi 55VTD 1
448-06 | ES-0-021 | Navigation Light - Port (Red 112,5°) DHR Seimi 55VBD 1
448-07 | ES-0-005 | Navigation Light - Anchor (White 360°) | DHR Seimi 55VTHBC 1
448-08 | ES-0-010 | Navigation Light - Stern (White 135°) DHR Seimi 55VPOUPE 1
448-09 | ES-0-007 Navigatiop Light - Not Under Command DHR Seimi 55VTHR 2
(Red 360°)
448-10 | ES-0-008 | Navigation Light - Fishing (Green 360°) | DHR Seimi 55VHV 1
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448-11 ES-0-009 | Navigation Light - Fishing (White 360°) | DHR Seimi 55VTHBC 1
44812 | ES-0-004 | SHIb'S Whistle -Pneumatic Compressor |y, Seimi 05403 1
ES-0-030 Windscreen Wiper E-Motor Unit -
448-13 ES-0-031 DC24V - Wall Thickness 40 to 65mm - | Nautic Seimi NAUTI2460 2
Adjustable Wiping Angle 50°
448-14 NC Wiper Pantograph Arm - Lengt 500mm | Nautic Seimi BPNAUTI500 2
448-15 NC Wiper Pantograph Arm - Lengt 500mm | Nautic Seimi REGNAUTI500 2
448-16 ES-0-040 | Control Panel - Windscreen Wipers Nautic Seimi CT42 1
448-17 ES-0-036 | Windscreen Wipers E-Valve DC24V Nautic Seimi EVA24 1
448-18 ES-0-039 | Windscreen Wipers Switch Nautic Seimi EVA24 1
470-00 Alarms & Safety
470-01 MO-0-001 | Bilge Alarm Panel Marinelec Marinelec ALTAIR-16V2 1
470-02 MO-0-002 | Bilge Alarm Acquisition Box Marinelec Marinelec ALTOR-8-CAB 1
470-03 | MO-0-003 | General Alarm Panel Marinelec Marinelec ALTOR-8-CA 1
470-04 EB-0-138 | Watch Alarm Box Marinelec Marinelec LYNX V3S 1
470-05 Mg-g-1051 0 | Bilge Level Switch Marinelec | Marinelec DVES01SBV1 6
470-06 MO-0-008 | Siren & Flashlight Marinelec Marinelec FLASHROUGE+SIRENEM 1
470-07 | MO-0-007 | Siren Marinelec Marinelec SIRENE24VDC107DBBP 1
470-08 | MO-0-004 | Converter 230VAC / 24VCC Technitronic 1
541-00 Propulsion Plant
541-01 NC Main Propulsion Diesel Engine Caterpillar Enéria C32 ACERT Phase 3 1
541A02 NC Reverse & Reduction Gear Box Twin Disc Enéria MGX5225DC 1
543A00 Exhaust Plant - Longliner
543A01 NC Exhaust Pipes Assy, Main Engine CMN CMN 1
543A02 NC Exhaust Muffler, Main Engine SM25P IAC Accoustics 1
543A03 Nc | Exhaust Compensator DN250, Main | g0 0 Stenflex 1
Engine
543A04 NC Exhaust Pipes Assy, 2x Gensets CMN CMN 1
543A05 NC Exhaust Muffler, Genset Enéria 2
543A06 NC Exhaust Compensator DN80, Genset Stenflex Stenflex 2
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572A00 Shafting Line and Fixed Pitch Propeller (FPP) - Longliner
572A01 NC Propeller Shaft Elr,"".”ce France Hélices 119309 1
élices
572A02 NC Bulkhead Seal Profilseal France Hélices 1
572A03 NC Coupling France France Hélices 119310 1
Hélices
572A04 NC | Earthing Assy Wilson France Hélices | AM1041 1
Walton
572A05 NC Transmission Lock France France Hélices 119321 1
Hélices
572A06 NC Propeller France France Hélices 119300 1
Hélices
572A07 NC Propeller Nut France France Hélices | 119311 1
Hélices
572A08 NC Stern Sealing Assy Er,a.”ce France Hélices 1
élices
572A09 NC Fore Sealing Assy Fr’a_nc9 France Hélices 1
Hélices
572A10 NC Tank, Lub Oil France France Hélices 1
Hélices
575-00 Sea Water Cooling System
575-01 NC Sea Water Strainer DN125 Aquiro 1283 2
575A02 | MM-0-001 | Sea Water Centrifugal Selfpriming B- | \q e SEMIM CA-50/2A 1
Pump 3m3/h 20m
577-00 Propulsion & Gensets Remote Control & Monitoring Systems
MO-0-110 . »
577-01 MO-0-120 Remote Control Panel, Genset Caterpillar Enéria 2
577-02 | MO-0-100 | Remote Control Panel, Main Engine Caterpillar Enéria 1
577-03 | MO-0-102 Elr;gig)e Control Station (Analog Control Twin Disc Enéria 1
577-04 | MO-0-103 | Controler Twin Disc | Enéria ES;?’OO'A”abg'CO””O' 1
577-05 | MO-0-101 | Engine Control Panel Caterpillar Enéria MECP-1 1
Energie .
577-06 | EB-0-010 |AGM Battery 12V 320Ah Mobile Seimi AGM12-320 2
EB-0-011 Energie .
577-07 | Cp o012 |AGM Battery 12V 110Ah Mobile Seimi AGM12-110 4
610-00 Internal Communication System
610-01 TI-0-010 Public Adress System - Central Unit Vingtor Marelec ETB-5 1
61002 | TI-0-005 |Amplified Batleryless Telephone system | /.1 Marelec VSP-211-L 1
- Main Station
610-03 | TI-0-006 |AmPplified Batteryless Telephone system |\, Marelec VSP-223-L 1
- Main Station
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610-04 Ttlc-)06(1)l1 Public Adress System - Substation Vingtor Marelec STB-1 4
610-05 TI-0-015 | Public Adress System - Substation Vingtor Marelec STB-2 1
610-06 TI-0-016 | Public Adress System - Loudspeaker Vingtor Marelec VML-1520 1
610-07 T1-0-008 Amplified Batteryless Telephone system Vingtor Marelec CD-4 1
- Connection Box
610-08 T1-0-007 Ampllfn_ad Be_xtteryless Telephone system AE&T AE&T EHS24 3
- Flashing Light
610-09 | TI-0-009 |AmPplified Batteryless Telephone system | y;q4q, Marelec VSP-36-PELP 1
- Headset
TI-0-001
TI-0-002 )
610-10 T1-0-003 Video Camera Marelec ST-CAMIR30S 4
TI-0-004
610-11 TI-0-100 | CCTV Screen Display IM-MON Marelec IM-MON-07 1
620-00 External Communication System
620-01 NL-0-036 | VHF/IMM Radiotelephone Furuno Marelec FM8900S 1
620-02 NL-0-068 | VHF/IMM Radiotelephone - Handset Marelec FM8900S-HANDSET 1
620-03 | NL-0-051 | YHF/IMM Radiotelephone - Furuno Marelec SEM-21Q 1
Loudspeaker
NL-0-037 )
620-04 NL-0-038 VHF/IMM Radiotelephone - Antenna Jeaybeam Marelec MAT270/15 2
620-05 NL-0-026 | VHF Marine Radiotelephone Furuno Marelec FM4721 1
620-06 NL-0-071 | VHF Marine Radiotelephone - Handset Marelec FM4721-HANDSET 1
620-07 NL-0-027 | VHF Marine Radiotelephone - Antenna | Jeaybeam Marelec MAT270/15 1
620-08 NL-0-064 | HF/MF BLU Radiotelephone Furuno Marelec FS1575 1
620-09 | NL-0-025 | HMF BLU Radiotelephone - Control 1 g, Marelec F$S1575-CU 1
NL-0-028 .
620-10 NL-0-029 HF/MF BLU Radiotelephone - Antenna Furuno Marelec 7,25m 2
620-11 | NL-0-065 | HF/MF BLURadiotelephone - Antenna | ¢\, Marelec AT-1575 1
Coupler
620-12 NL-0-063 | HF/MF BLU Radiotelephone - Handset | Furuno Marelec FS1575-HANDSET 1
620-13 NL-0-052 | MF/HF BLU Loudspeaker Furuno Marelec SEM-21Q 1
620-14 NL-0-072 | Navtex Receiver Furuno Marelec NX-700DPROA 1
620-15 NL-0-045 | Navtex Antenna Furuno Marelec NX-700DPROA-ANTENNA 1
620-16 NL-0-024 | Navtex Monitor Furuno Marelec NX-700DPROA-MONITOR 1
620-17 NL-0-030 | AIS Transponder Class A Transas Marelec AIS M-3 1
620-18 NL-0-031 | AIS GPS Antenna Transas Marelec AIS M-3-ANTENNA 1
620-19 NL-0-032 | AIS VHF Antenna Jeaybeam Marelec MAT270/15 1
620-20 NC VHF GMDSS Handheld Radiotelephone | Ocean Signal | Marelec V100B 1
620-21 NC EPIRB Ocean Signal | Marelec E100G/ARH100 2
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620-22 NC SART Ocean Signal | Marelec S100 1
630-00 Navigation System

630-01 NL-0-001 | Echosounder - Color LCD Simrad Marelec FCV-1150 1
630-02 NL-0-074 | Echosounder, Fish Finding Simrad Marelec ES70-38/200KHZ 1
630-03 NL-0-018 | Transducer 38/200khz Simrad Marelec ES70-38/200KHZ 1
630-05 NL-0-033 | Transducer 50khz Furuno Marelec 50B-9B 1KW 1
630-06 NL-0-034 | Transducer 38khz Furuno Marelec 38BL-9HR 2KW 1
630-07 NL-0-035 | Transducer Bronze Speed Furuno Marelec ST02MSB 1
630-08 NL-0-070 | VHF Direction Finder Taiyo Marelec TD-L1550A 1
630-09 | NL-0-049 | ADDF Taiyo Marelec TD-L1550A-ADDF 1
630-10 | NL-0-050 |VHF/ADDF Antenna Taiyo Marelec TD-L1550A-ANTENNA 1
630-11 NL-0-044 | 36Nm X Band Marine Radar Antenna Furuno Marelec M1835-ANTENNA 1
630-12 NL-0-004 | 36Nm X Band Marine Radar Display Furuno Marelec M1835-DISPLAY 1
630-13 NL-0-042 | 48Nm X Band Marine Radar Antenna Furuno Marelec M1945-ANTENNA 1
630-14 NL-0-005 | 48Nm X Band Marine Radar Display Furuno Marelec M1945-DISPLAY 1
630-15 NL-0-090 | Satellite Compass - Monitor Furuno Marelec SC-502 1
630-16 NL-0-016 | Satellite Compass - Processor Unit Furuno Marelec SC-501 1
630-17 NL-0-073 | Satellite Compass - GPS Antenna Furuno Marelec SC-303 1
630-18 NL-0-002 | GPS Display Furuno Marelec GP-33 1
630-19 NL-0-043 | GPS Antenna Furuno Marelec GPA-017 1
630-20 NL-0-006 | GPS Navigator Furuno Marelec GP-33 1
630-21 NL-0-046 | GPS Antenna Furuno Marelec GPA-017 1
630-22 NC Marine Software Maxsea Marelec Pack Timezero Plot 1
630-23 NC East Affrica Charts Maxsea Marelec MM3-V42-P00 1
630-24 NL-0-007 | ECDIS - Personal Computer MC-Marine Marelec PC NISE 3140 1
630-25 NL-0-022 | ECDIS - Monitor 22" 12V Neovo Marelec 22-12V 1
630-26 NL-0-076 | Weather Station Radio Ocean | Marelec ROWINDHOB2000 1
630-27 NL-0-010 | Wind Sensor Radio Ocean | Marelec 1
630-28 Htg:ggg Display, Remote Furuno Marelec RD33 2
630-29 NL-0-012 | Autopilot Calculator Simrad Marelec AP70 1
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NB
SHIP EQUIP. ORIGINAL MODEL / TYPE /
INDEX | INDEX A0 = I=E e MAKER SUPPLIER DESIGNATION NS
630-30 NL-0-015 | Autopilot Display Marelec AP70 1
630-31 NL-0-013 | Compass Mini-Gyro Simrad Marelec RC42N 1
630-32 | NL-0-003 | Magnetic Compass ﬁ;tt"”a”“c Marelec CHEE77 1
NL-0-014 . .
630-33 NL-0-023 Rudder Angle Indicator Simrad Marelec 1S40 2
630-34 NL-0-062 | Rudder Feed Back Simrad Marelec RF300 1
NL-0-020 .
630-35 NL-0-021 NMEA 0183 Buffer Actisence Marelec NBF-2 2
630-36 NL-0-060 |VMS CLS Marelec LEO 1
630-37 NL-0-061 | VMS Beacon CLS Marelec LEO 1
630-38 NL-0-059 | Power Supply DC24/24V Alfatronic Marelec DDI-24-24-072 1
630-39 NL-0-017 | Computer Marelec ES70 1
630-40 NL-0-069 | Display 22' 220V Neovo Marelec 22-220V 1
) SEAXPERT/2D-3D/
630-41 NL-0-019 | Software & East Africa Charts Ixblue Marelec CHARTS/PC 1
NL-0-011
NL-0-040
630-42 NL-0-041 | Converter DC24V/DC12V Alfatronic Marelec KC021 5
NL-0-039
NL-0-066
630-43 | EB-0-006 |Gel Battery 12V 90Ah I'\EA’(‘)?J:?: Seimi GEL12-90 2
630-44 NC SOLAS Radar Reflector Navimo Marelec ECHO 230 1
630-45 EB-0-004 | Battery Master Switch Reya Reya EM196SM 1
900A00 Fishing Equipment - Longliner
900A01 NC Longline Winch Hydraulic Power Pack Bopp Bopp FA.BOPPTR0004 1
900A02 | EF-0-004 |Longline Winch Hydraulic Power Brévini Bopp 567911 1
Cabinet
900A03 | EF-0-006 Ilsg?]%llme Winch Wheelhouse Control Bopp Bopp BE10647 1
900A04 | EF-0-005 | Longline Winch Fore Deck Panel 1 Bopp Bopp BE10671 1
900A05 | EF-0-007 | Longline Winch Aft Deck Panel 2 Bopp Bopp BE10648 1
900A06 NC Winch Drum Longline Bopp Bopp BE4603 1
900A07 | EB-0-141 | Line Setter Bopp Bopp BE4598 1
900A08 NC Pulley Longline Bopp Bopp BE10653 4
900A09 NC Manual Line Drum Bopp Bopp BE10652 2
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NB
SHIP EQUIP. ORIGINAL MODEL / TYPE /
INDEX | INDEX R MEKER SUPPLIER DESIGNATION NS
900A10 NC R_aldi_o-Buoy with GPS for Longline Marine Isifish M2P 1
Fishing Instruments
900A11 | NL-0-093 | Charger - 4x Radio-Buoys :V'a””e Isifish MIP-C 1
nstruments
900A12 NC Radio-Buoy Reception System :V'a””e Isifish MIR-2200 1
nstruments
900A13 | NL-0-092 | GPS Antenna Marine Isifish 1
Instruments
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CHAPTER 4 - SYSTEMS FUNCTIONAL DESCRIPTION

4-1. HULL CORROSION PROTECTION SYSTEM

Cathodic protection of the underwater hull is ensured by sacrificial zinc anodes bolted to the
hull and the rudder of the ship.
Cathodic protection of seawater circuits is provided by rod zinc anodes judiciously arranged.

4-2. ANCHORING AND MOORING SYSTEM

The anchoring and mooring equipment includes:

e Two anchors of 255kg stowed on fore bridge deck
e One electrically driven windlass located on fore bridge deck

Anchors are deployed using the windlass.

Characteristics of windlass:

e Diameter of steel rope :16 mm

e Diameter of anchor chain  :17,5 mm

o Nominal Pull (first layer) : 13 kN

e Traction speed (first layer) :min./9 m/min
e Drum Storage Capacity :104m +12,5m

4-3. STEERING SYSTEM

The longliner is equipped with one rudder operated by a hydraulic steering gear.

Characteristics of steering gear:

e Nominal Torque : 1520 kg.m
e Design Torque : 1900 kg.m
e Rotation Angle : 35°

e Manoeuvre Time with one Pump : 28 sec. Port/Stbd
e Manoeuvre Time with two Pumps : 14 sec. Port/Stbd

e Manceuvre Time Auxiliary : 60 sec. Port/Stbd
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The remote control, located in the bridge desk, includes the following equipment:

e One steering wheel

e One control tiller

e One manual / automatic selector
e Two rudder angle indicators

e One emergency hand pump

The steering system is interfaced with auto-pilot.

4-4. HEATING, VENTILATION AND AIR CONDITIONING

The ship is equipped with a mechanical ventilation system and electrical heaters.

An air conditioning system is fitted in the crew accommodation and in the wheelhouse.
The galley is equipped with independent mechanical hood ventilation.

The engine room is mechanically ventilated with one 12000 m3/h capacity air.

4-5. SEA WATER COOLING SYSTEM FOR HVAC & FISHING REFRIGERATION PLANT

The Sea Water Cooling System for HVAC & Fishing Refrigeration Plant includes:

e Two electro-pumps of 15 m3/h — 20 m for Fish Hold and Tunnel Freezing Refrigerating Units

e One electro-pump of 1,2 m3/h for Crew Accomodations & Galley Air Conditionning Units

e One electro-pump of 1,2 m3/h for Wheelhouse and Captain Cabin Air Conditionning Unit
The cooling system takes the sea water in the engine room SW crossover.

4-6. FRESH WATER SYSTEM

Fresh water will be supplied by a water pressure set of 2.5 m3/h—25 m.
Hot water is provided from 2 instantaneous electric water heaters of 7 kW each.

Fresh Water Capacities:

e Tank :3m3 (Storage Room)
e Tank for Windscreen Wipers

Fresh water tank is fitted with level switch and low level alarm (30% tank capacity) that is
monitored by the general alarm panel.
Two vent lines connected to the top of tank allow the air vent with aseptic filter to the main

deck level.
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4-7. FIREMAIN SYSTEM

The fire fighting and washing system includes:

e One electro-pump of 25 m3/h — 30 m (fire and deck washing purpose)
e One electro-pump of 2 m3/h - 25 m (sea water for toilet flushing)
One hand pump for emergency (fwd deck)

Three fire hydrants

The ship is fitted with a not pressurised firemain system.

The primary purpose of firemain system is to provide the supply of sea water throughout the
ship by the main fire pump to:

e One fire hydrant in the aft bridge deck

e One fire hydrant and whashunit in the Fwd deck

e One fire hydrant in the Workshop

e One deckwash unit and washunit in aft deck

In the event of trouble of the main fire E-pump, an emergency hand pump is to provide the
supply of sea water to a fire hydrant in the Fwd deck.

A washing system maintained to 2,5 bar pressure by a sea water pump is to provide the sea
water to the toilet unit.

4-8. BILGE SYSTEM

The system includes:

e Two electro-pumps 15 m3/h—20 m
e One hand pump 2m3/h

The ship is fitted with three methods of extracting bilge water from the ship:

e One mud box directly connected to the bilge pumps allows the draining/dewatering of the
engine room

e One suction manifold allows the selection of the compartment to be drained/dewatered

e One emergency draining/dewatering of the engine room by the sea water cooling pump of the
main engine or by the fire pump through the sea water crossover

An oily water tank collecting oily water from drip trays of the engine room and fuel oil separator.
An output connection located on main deck allows the drainage of tank.
The dewatering of forepeak is operated by handpump.
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4-9. SEWAGE AND SANITARY SYSTEM

Grey waters from galley sink, showers and hand-basins are drained overboard.
The toilet is flushed with sea water of the washing system.
Black waters from toilet are drained overboard.

4-10. FUEL TRANSFER OIL SYSTEM

The system includes:

e One centrifugal fuel separator

e One transfer electro pump of 10 m3/h—20m

One transfer hand pump

Five storage tanks

e One service tank

e One manifold allowing the transfer of the fuel from any storage tank to any other storage
tank or to the service tank throught the separator

The storage tanks and the service tank are equipped with a remote control quick closing valve
from the CO2 room.
Filling by bunker station on main deck (max flow rate: 30m3/h) through the filter.
Discharge of fuel oil to shore by transfer pump.
Every fuel oil tank is equipped with a water draining suction pipe with self-closing valve
operated from engine room.
The filling line overflow is discharged in the N°4 tank.
Via air vent and overflow system:
e The overflow of N°2 tank is discharged in the N°4 tank

e The overflow of N°1 and N°5 tanks are discharged in the N°3 tank
The fuel oil separator takes suction from any storage tank and discharges in the service tank.

The fuel oil separator takes suction from any storage tank and discharges in the service tank.
The main engine and the generating set supply lines are connected to the service tank and fitted
with prefilters.

Fuel oil samples and water draining of fuel tanks is aided by connections and self closing valves.
Vent lines connected to the top of all tanks allow the air vent with flame arrester to the main
deck level.

Fuel Oil capacities:

e Storage Tank N°1 (D T1) : 3,3m3 (Stbd Storage Room)

e Storage Tank N°2 (D T2) : 3,3m3 (Port Storage Room)

e Storage Tank N°3 (CT1) : 10m3 (Stbd Engine Room)

e Storage & Overflow Tank N°4 (CT2) :10m3 (Port Engine Room)

e Storage Tank N°5 (B T10) :9,27m3 (Fish Hold Room)

e Service Tank (C R2) :1m3
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Storage fuel oil tanks (N°1), (N°2), (N°5) and fuel oil service tank are fitted with level switch and
low level alarm (30% tank capacity) that is monitored by the general alarm panel.

Storage fuel oil tanks (N°3) and (N°4) are fitted with level switch, low level alarm (30% tank
capacity) and very high level alarm (97% tank capacity) that is monitored by the general alarm
panel.

Storage tanks located in storage and engine room are fitted with local sounding gauge.

Storage tank (N°5) located under the fish hold are fitted with a level glass gauge visible from
engine room.

4-11. LUBRICATING OIL TRANSFER SYSTEM

The lubricating oil system includes:

e One new oil filling station

e One new oil tank (C R1) capacity 0.7m3

e One polluted oil tank (C R3) capacity 0.3m3

e One polluted oil discharge hand pump 4.3m3/h
e One polluted oil discharge station

The lubricating oil is embarked by gravity to the new oil tank.

New oil is manually transferred to the main engine and gensets.

Polluted oil stored in the polluted oil tank is removed from the main engine and gensets by their
own hand pumps.

Polluted oil is discharged to the shore facilities through a deck draining station located to the
bridge deck.

Vent lines connected to the top of tanks allow the air vent with flame arrester to the main deck
level.

New and polluted oil tanks are fitted with a level glass gauge.

4-12. REFRIGERATION PLANT FOR FISH AND FREEZING TUNNEL

The ship is equipped with a refrigeration plant to maintain:
e One fish hold of 80m3 at -20°C
e One freezing tunnel of 1 ton of fish per day to be frozen at -40°C in 12 hours

The fish Hold 80m at -20°C refrigeration unit includes:

e One semi-hermetic reciprocating compressor of 4,5kW at -35°C / +36°C
e One sea water cooled condenser (sea water flow 2,63m3/h)

e Operating with R404A gas refrigerant
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e Two galvanised steel coils of 3m length at direct expansion
e Four galvanised steel coils of 2m length at direct expansion

The freezing tunnel -40°C refrigeration unit includes:

e One semi-hermetic reciprocating compressor of 28kW at -45°C / +36°C
e One sea water cooled condenser (sea water flow 7,3m3/h)

e QOperating with R404A gas refrigerant

e One evaporator 14kW at direct expansion

4-13. CO2 FIRE EXTINGUISHING SYSTEM

The engine room and workshop are protected by a CO2 inert gaz fixed.

The CO2 battery includes two bottles with capacity 50 litres charged with 33kg of CO2.
The CO2 battery is located in CO2 room at the main deck alleyway level.

CO2 discharge is activated locally by a mechanical release lever.

Volume of Rooms:
e Engine Room : 76m3
e Workshop :13m3

4-14. AC 400 V-3-50 Hz NETWORK

The main power network is AC400V-50 Hz—-3 phases with neutral insulated and not distributed.
The electrical production is made by two 50kVA generating sets and by a shore connection when
the longliner is alongside.

The generating sets and the shore connection are connected to the main switchboard located in
the engine room.

The main switchboard is composed of one production cell and one distribution cell.

The protections of the generating and of the shore connection set are made by circuit breakers
mounted in the production cell of the main switchboard.

The distribution panel supplies the following equipment:
e Hydraulic Power Pack for Steering Gear

e Refrigerating Units for Fish Hold

e Windlass

e Engine Room Ventilation Fans

e Fuel Oil Transfer Pump
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e Hydraulic Power Pack for Long Line Winch
e Water Heaters

e Fire pump

e Bilge pumps

e Electric Cooker

e Washing Pressure Pump (Toilet)

e Fresh Water Pressure Pump

e Long Line Winch Cooling Pump

Outputs from the distribution panels are identified by labels and protected by circuit breakers
calibrated in accordance to the consumer power requirement. All the metallic parts are connected to
the ship’s hull by way of a earth pole link (dedicated Green/Yellow conductor or braid).

4-15. AC 400 V-3-50 Hz GENERATORS

The electrical power generation is accomplished by two three-phase AC synchronous constant-
voltage generators with an output of 42,7kW each at 400V voltage and 50Hz frequency.

Each generator is drove by a four-cylinder in-line, four-stroke diesel engine mounted on the
same skid.

Characteristics of the diesel engine:
e Naturally aspirated

e Displacement 4,4 litre

e Rotation Counterclockwise

e Sea water cooled

e Electric starter

e Starting battery

e DC24V Charging alternator

4-16. AC 230 V-1-50 Hz LIGHTING NETWORK

The AC230V-50Hz lighting network is suplied by AC400V busbars and distributed from the main
switchboard.

Each output is clearly identified and protected by way of a circuit breaker (differential protection
for sockets).

The network is distributed in two and three phases, with the earth pole connected to the Ship’s
hull.

All technical areas are lighted by fluorescent lights.
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The fishing deck is lighted by two independent fluo light networks to achieve two levels of
lighting and enhance the working conditions of the crew.

The aft part of the main deck located under the net drums is lighted with LED flood lights.

The wheelhouse and accommodation spaces are lighted by LED lights.

The exterior decks are fitted with LED lights.

4-17. DC24V NETWORK

The longliner is provided with two independant DC24V networks:

One general service network supplying navigation equipment, fire detection system, fire
extinguishing system, internal communications, emergency lighting..., including:

> One DC24YV distribution panel

» One battery charger AC230V-1-50Hz/DC24V 60A

» Two 12V 165Ah gel batteries

In case of a failure of the main power network (AC100V-1-50Hz), the supply of the DC24V
equipment is automatically switched on the corresponding battery.

One GMDSS network supplying the VHF equipment, the BLU HF equipment and NAVTEX
equipment, including:

» One GMDSS Power Supply Box AC230V-1-50Hz/DC24V 30A

» Two 12V 90Ah gel batteries

In addition to the two here above networks, the ship is equipped with:

» Two 12V 320 Ah AGM batteries dedicated to the start of the main engine
> Two 12V 110 Ah AGM batteries dedicated to the start of each genset

4-18. PROPULSION SYSTEM

The longliner is provided with a propulsion plant composed of:

One caterpillar C32 diesel engine (559 kW at 1600 rpm) Rating A

One twin Disc MGX5225DC reverse and reduction gearbox (reduction ratio 5.04:1)
One France Helices fixed pitch propeller 1.80m diameter (5 blades) with fixed nozzle
One twin Disc EC300 electronic remote control system
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4-19. MAIN PROPULSION ENGINE

The Caterpillar C32 marine diesel engine has the following characteristics:

e Four-stroke cycle

e Twelve cylinders V block

e Direct fuel injection

e Twin turbocharged aftercooled aspiration
e Displacement 32 litre

e Rotation Counterclockwise

e Sea water cooled

e Electric starter

e Starting battery

e DC24V Charging alternator

4-20. SHAFTING LINE AND FIXED PITCH PROPELLER

The shaft line is composed of:

e One propeller shaft

e One bulkhead seal

e One earthing assembly

e One transmission lock

e One propeller

e One fixed nozzle

e One stern sealing assembly
e One fore sealing assembly

e One lubricating oil tank

Characteristics of the shaft:

e Approximate length :6,5m

e Diameter :150mm

e Material : 42CD4 steel
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The shaft line is lubricated with bio oil in order to reduce the impact on environment.

Characteristics of the fixed nozzle:

e Exterior diameter :2200mm

e Interior diameter :1830mm

It enhances propeller thrust at low ship speed.
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Characteristics of the fixed pitch propeller:

Diameter : 1800mm
Number of blades : 5

Material : BS1400AB2
Standard 1SO :484/2 Class 1

Static balancing

4-21. EXHAUST SYSTEM
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The exhaust gases of the main engine and the generator sets are ducted to the funnel.

The main engine and the generators are equipped with a dry exhaust system composed of:

One steel compensator mounted on the engine
One set of steel exhaust pipes
One silencer

4-22. SEA WATER COOLING SYSTEM

The sea water cooling system is composed of:

e Two sea chests at engine room port and starboard side

Two main sea water strainers
One main manifold in engine room (crossover)

The following equipment takes sea water from the main manifold in the Engine Room:

Main Engine Cooling
Starboard and Port Gensets Cooling

Refrigeration Plant for Fish Hold & Freezing Tunnel Cooling

Fire Fighting & Washing Pumps
Emergency Fire Fighting Hand Pump

Sea Water Cooling System for HVAC & Fishing Refrigeration Plant

Sea Water Pump for Winches Hydraulic Power Pack

A bilge mud box is connected to the main manifold in order to allow in case of emergency the

dewatering of the engine room by the sea water cooling pump of the main engine and by the

fire pump.
Doc. Title Ship Information Handbook
Doc. Reference 23,3 m Longliner 85/205
e
Doc. Revision & Date B - 20/05/14

© CMN group all rights reserved



Chapter 4 — Page 86

4-23. MONITORING AND REMOTE CONTROL SYSTEM

The monitoring and remote control, located in the bridge desk, include the following
equipment:

e One engine remote control panel

e One EC300 analog control system

The EC300 analog control system coordinates both engine and marine transmission functions.

4-24. INTERNAL COMMUNICATION SYSTEM

One intercom subsystem, Vingtor, is fitted with 5 terminals, providing the following functions:
e Point to point communication

e |ntercommunication/conference

e General broadcast

e Alarms

The main station is located in the wheelhouse.

4-25. EXTERNAL COMMUNICATION SYSTEM

The GMDSS (Global Maritime Distress Safety System) covers navigation in A1+A2 area up to 100

nautical miles of the coast.

The GMDSS is compliant to the SOLAS convention.

It includes:

e One VHF/IMM FURUNO-FM8900S transceivers with associated digital selective call
controller. This transceiver will be connected to the GPS, in order to transmit ship position in
case of distress

e One MF FURUNO-FM1570 transceiver associated with an MF DSC controller (associated with
two 7.25m long whip antennas)

e Two VHF Ocean Signal V100B watertight portable transceivers, GMDSS compliant

e One emergency Position Indication Radio Beacon (EPIRB) Ocean Signal E100G /ARH100 type

e One radar transponder (SART) FURUNO S100 type

e One Navtex FURUNO NX700 Prob with printer

GMDSS network is supplied by DC24V emergency supplies.

A reserve of energy will be provided to supply radio installations, for the purpose of conducting

distress and safety radio communications, in the event of failure of the ship’s main and

emergency sources of electrical power.

One AIS transponder (Automatic Identification System), TRANSAS Class A type, is fitted.
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4-26. NAVIGATION SYSTEM

The navigation equipment is compliant to the future SOLAS convention, applicable to fishing
ships of less than 24m.
It includes:
e One integrated log/echo Sounder FURUNO FCV1150 type including:
» One central unit with integrated control panel
» One flush mounted hull sensor
e Two GPS FURUNO GP 33 type. The 4.3 inches control panel is integrated to wheelhouse
console
e The secundary GPS allows securing GPS function
e One magnetic compass fitted in the wheelhouse
e One X Band Radar (36Nm) FURUNO M1835 type used as main radar on the ship or as a
secondary one
Radar characteristics:
» Maximum detection range :36 Nautical Miles

> Power 1 4 kw
» Antenna : 24 inches
> Screen : 10 inches

e One X Band Radar (48Nm) FURUNO M1945 type used as main radar on the ship or as a
secondary one
Radar characteristics:
» Maximum detection range :48 Nautical Miles

> Power 14 kw
» Antenna : 40 inches
> Screen : 10 inches

e One FURUNO SC-30 type satellite compass allows displaying ship heading true or magnetic
and GPS data, and to distribute this information to others subsystems (Auto pilot, radar,
ECDIS and Echo sounder)

Satellite Compass characteristics:

» Heading accuracy :0,5°
» Heading Resolution : 0,1°
> Follow up rate :45°/s

e One ECDIS (nautical charts)

This system allows displaying Nautical charts on PC screen.
It is based on Max sea Time zero Pro software.
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This software manages and display following data:

Ship GPS Positioning
Weather Forecast
Tidal current
Waypoint and routes

More over, a module allows recording one echo sounding point per second (through a

connection between GPS and echo sounder) and created an accurate 3D chart of the ocean

floor.

All

the tracks, marking can be recorded, as well in 2D or 3D mode.

One weather station RADIO OCEAN Rowind 33 including:

One static sensor allowing measurement of the following parameters:
> Relative speed and true wind
» Wind direction
> Air temperature
» One display on the wheelhouse
One video system CCTV 4 video cameras
A main station in the wheelhouse is connected to 4 video cameras, in order to enhance
safety on board
One VHF radio receiver direction finder TAIYO TDL1550 A type able to detect Radio
transmission from ships or coastal station
The direction of the transmission and its level is displayed
The system is able to scan VHF channels, 16 channel and aero distress 121.5 frequency
One Autopilot SIMRAD AP70 type, including a gyro compass RC 25 type
The autopilot is interfaced with the steering gear.
It is connected to a rudder angle indicator SIMRAD RI35 (45° Starboard, 45° portside).
One IXBlue system Multibeam sounder, data base

This system is based around a WASSP Multi beam sounder, allowing carrying out a very powerful

probe on 120° under the ship.

Associated with dedicated software, it can reconstitute a 3D display of the ocean floor and the

fishing resources.

A data base of the catches, according to geographical position of the ship and sounder data can

be

managed.

The 3D display allows a particularly effective work on wreck.

Information available allows a reduction in the fuel oil costs and a better resources

management.
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4-27. FISHING EQUIPMENT

The longliner is equipped with the following fishing equipment:

One hydraulic line spool
One hydraulic line setter
One long line pulley
One manual line drum

The remote control includes the following equipment:

One wheelhouse control panel

e Two deck control panels (one with line counter)
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CHAPTER 5 - OPERATING INSTRUCTIONS

5-1 GENERAL INFORMATION

This chapter details the operating procedures applicable to this 23,3m Longliner.
The pre-operational checks and required procedures necessaries to make the Longliner ready
for operation are described in the check list in order to assure that all preparatory procedures

are completed.

The main requirements for placing each major equipment in operation and for shutting down or

securing are also outlined.

Reference to onboard Maker's and Supplier's technical manuals is given when applicable.

5-2. PRE-OPERATIONAL CHECKLIST

The following pre-operational checks should be performed prior to operation of the Longliner

in order to verify that the ship is seaworthy.

5-2-1. Lifesaving Equipment

CHECK

REQUIREMENT

Verify the life saving and safety equipment is installed and
operational.

- Lifebuoys and floating lines (2),
- Light marker (1).

Ensure the presence of two liferafts.
Ensure that the hydrostatic releases are correctly installed.

Ensure the containers are stopped correctly on to
its cradles.

Ensure the presence of portable lifesaving equipment.

- Life-throwing apparatus (4) wheelhouse,

- Life Jackets (2) wheelhouse, (2) workshop, (8)
under each berth,

- Red distress flares (6) whelhouse,

- Self-activating buoyant smoke signal (2)
wheehouse,

- Portable signalling lamp (1) wheelhouse.

Ensure the presence and opening of following portable
communication equipment.

- VHF portable GMDSS,

Check the specified expiry date of batteries. - EPIRB
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5-2-2. Firefighting Equipment

Chapter 5— Page 91

CHECK

REQUIREMENT

Verify that sea water firemain system is operational.

Verify that the CO2 firefighting system is operational.

As per outline in Tyco Operation and Maintenance
Manual.

Ensure the presence of portable firefighting equipment.

- Water Spray Extinguishers (3),
- CO2 Extinguishers (2),

- Fire hose and nozzles (4),

- Supply Air Breather (1).

Verify that fire detection system is operational

As per outline in Marinelec DI-09 Operation and
Maintenance Manual.

5-2-3. Machinery Equipment
Fuel Oil System

CHECK

REQUIREMENT

Drain sludge and decantation water from the five Fuel Qil
Storage Tanks and Service Tank.

Empty sludges and condensate water in the Qily
Water Tank.

Check fuel level in storage Fuel Oil Tanks.

Fill as necessary for mission.

Tank capacities:

Storage Tank 1 (Stbd Storage Room) : 3.300 litre
Storage Tank 2 (Port Storage Room) : 3.300 litre
Storage / Overflow Tank 3 (Stbd Engine Room) :
10.000 litre

Storage / Overflow Tank 4 (Port Engine Room) :
10.000 litre

Storage Tank 5 (Fish Hold Room) : 9.270 litre

Know the capacity of your fuel tanks and be aware
of how much spare capacity.

Be able to reconcile the quantity of fuel that goes in
with the capacity of the tank.

Fill as required with MARINE DIESEL FUEL OIL ONLY
as indicated by fuel level indications located in the
wheelhouse.

The filling line overflows are discharged in the N°3
and N°4 tanks.

Before refuelling, ensure that you have the correct
fire-fighting equipment on board, that it is in good
working order, that it is easily accessible and that
you know how to use it.

Make sure you know where is stored the
hydrocarbon spill kit.

Verify that all Fuel Qil System valves are correctly
positioned.

In accordance with § 5-3-6.

Test Quick Closing Remote Control Valves and release all
tank valves in OPEN position.

Check oil level for each independant remote control
handle.

Remote Control System is located on the Main Deck
Alleyway.

Maintain the oil level to the full mark on the sight
glass.

Use ONLY designated HYDRAULIC OIL in respect to
Lubricants Schedule.

Select the Storage Tank for supply the fuel oil separator
and open the corresponding suction valve.
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Lubricating Oil System
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CHECK

REQUIREMENT

Check oil level in storage Tank.

As required, complete tank with Rimula R4L 15W-40
oil ONLY, in respect to Lubricants Schedule.

Know the capacity of your oil tank and be aware of
the reserve capacity.

Sea Water Cooling System (Main propulsion engine and Gensets)

CHECK

REQUIREMENT

Remove and clean the sea chest strainer, clean thoroughly
body and basket and reinstall.

Working on each strainer one after another.
Isolate the filter (close inlet and outlet valves) and
drain internal pressure before removing the cover.

Operate all valves and ensure that they are correctly
positioned.

In accordance with § 5-3-13.

Shafting Line

CHECK

REQUIREMENT

Check lubricating oil Tank level. Add lubricating oil as
required.

Maintain the oil level to the full mark on the level
gauge.

Use ONLY designated LUBRICATING OIL in respect
to Lubricants Schedule.

Check the stern tube area for leaks and free rotation of
shaft.

Inspect and ensure that the earthing brushes are not loose
or corroded.

Main Propulsion System

CHECK

REQUIREMENT

Ensure that main propulsion engine is free of all
maintenance operations.

Check oil levels main propulsion engine and gearbox oil
levels. Add lubricating oil as required.

Maintain the oil level to the full mark on the level
gauge.

Use ONLY designated LUBRICATING OIL in respect
to Lubricants Schedule.

Check Coolant level of main propulsion engine.

Maintain the coolant level to the full mark on the
tank.

Use ONLY designated COOLANT in respect to
Lubricants Schedule.

Verify starting DC24V power is available.

Inspect the alternator belt.

Remove the belt guard.

Perform main propulsion engine pre-operational checks, to
include alarms.

As per outline in Caterpillar Operation and
Maintenance Manual.
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Genset 1 and Genset 2
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CHECK

REQUIREMENT

Ensure that the both gensets are free of all maintenance
operations.

Check oil levels of Genset engines. Add lubricating oil as
required.

Maintain the oil level to the full mark on the level
gauge.

Use ONLY designated LUBRICATING OIL in respect
to Lubricants Schedule.

Check Coolant level in the coolant expansion tank of
engines.

Maintain the coolant level to the full mark on the
tank.

Use ONLY designated COOLANT in respect to
Lubricants Schedule.

Verify starting DC24V power is available.

Perform gensets engines pre-operational checks, to include
alarms.

As per outline in Caterpillar Operation and
Maintenance Manual.

Long Line Winch Hydraulic Power Pack

CHECK

REQUIREMENT

Check oil Tank level. Add hydraulic oil as required.

Maintain the oil level to the full mark on the sight
glass.

Use ONLY designated HYDRAULIC OIL in respect to
Lubricants Schedule.

5-2-4. Auxiliary Equipment

Main Deck arrangement

CHECK

REQUIREMENT

Check oil level of windlass. Add lubricating oil as required.

Use ONLY designated LUBRICATING OIL in respect
to Lubricants Schedule.

Ensure the anchors are strapped correctly onto its cradles.

Ensure loading mast is securely locked.

Steering Gear-Hydraulic Power Pack

CHECK

REQUIREMENT

Check oil Tank level. Add hydraulic oil as required.

Maintain the oil level to the full mark on the sight
glass.

Use ONLY designated HYDRAULIC OIL in respect to
Lubricants Schedule.

Ensure that the rudder stock and jacks are free of
movement.

Verify that the steering system is operational.

As per outline in Fluidmecanica Operation and
Maintenance Manual.
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Sea Water Cooling System for HVAC & Fishing Refrigeration Plant

CHECK

REQUIREMENT

Operate all valves and ensure that they are correctly
positioned.

In accordance with § 5-3-1.

Fresh Water System

CHECK

REQUIREMENT

Check the residual Fresh Water tank level (3000 litre
capacity).
Fill as necessary for mission.

Fill tank using designated POTABLE WATER ONLY
until tank overflow.

Verify that the water heaters are operational.

Firemain System

CHECK

REQUIREMENT

Operate all valves and ensure that they are correctly
positionned.

In accordance with § 5-3

Bilge System

CHECK

REQUIREMENT

Verify that bilge system is operational.

Refrigeration Plant for Fish Hold and Freezing Tunnel

CHECK

REQUIREMENT

Check oil levels of reciprocating compressors.

If the oil level drops; seek skilled refrigeration
personnel.

Use ONLY designated LUBRICATING OIL in respect
to Lubricants Schedule.

Check view finder indicator on liquid line.

Green: The refrigerant is dry.
Yellow: the refrigerant is too wet; call skilled
refrigeration personnel.

5-2-5. Electrical

CHECK

REQUIREMENT

Ensure that all navigation lights are operational.

Verify all searchlights are operational.

Test each light individually.

Verify the navigational horn is operational.

5-2-6. Communications - Navigation

CHECK

REQUIREMENT

Ensure that all electronic equipment is operational.
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5-2-7. Other
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CHECK

REQUIREMENT

Verify items stored in various storerooms and storage
areas are secured for sea.

Check each storeroom and storage area. Secure
items as required.

Verify the watertight hatch covers and watertight doors
are closed and dogged tightly and all weathertight doors
operate freely.

Check each hatch and door individually. Close and
dog tightly as required.

5-3. OPERATING OF THE SYSTEMS

5-3-1. Steering Gear

5-3-1-1. Monitoring and Control System

The monitoring and control system includes in steering room:

- One rudder Angle Transmitter
- One emergency Hand Wheel

- One electrical starter PUMP 2

- One electrical starter PUMP 1
and in wheelhouse:

- Two rudder Angle Indicator

- One Control tiller

- One "AUTO/MANUAL" Selector

- One bridge Remote Control Monitoring and Alarm Panel

- One steering Wheel

The starting of hydraulic plant (Pump 1 & Pump 2) can be started locally or remotely.
The Bridge Remote Control Monitoring and Alarm Panel enable the operator to control the

starting of one or two hydraulic pumps.

Moreover, if one power pack (Pump 1) is in standby position, any failure in the other power
pack (Pump 2) involves the automatic starting of the power pack (Pump 1).
An Emergency Hand operated pump driven by a wood wheel allows to control the locally

steering gear.

One "AUTO/MANUAL" Selector allows the manual steering by the wheel or the tiller (MANUAL

Mode) or by the autopilot signals (AUTO Mode).

5-3-1-2. Starting of Hydraulic Power Pack
The ship is considered electrically self powered.

Before starting, ensure that pre-operational checks on the power pack are performed; mainly

for oil level.

Do not start any engine if there is a warning tag attached to the starter panels.

95/205
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Fig5-1 Steering Gear - Electrical Starters HPU1 & 2

Figure 5-3 Steering Wheel
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STEERING GEAR ST-1800-CD

Figure 5-5 Auto-Manual
Steering Selector
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Starting Power Pack from Wheelhouse
Electrical starters (Steering Room)
- Turn the selectors of "PUMP 1" and "PUMP 2" on the "REMOTE" position.
Bridge Remote Control Monitoring and Alarm Panel
- Turn the selector of "PUMP 1" on the "ON" position and the selector of "PUMP 2" on the
"STANDBY" position (or inversely).
=>The Pump 1 starts.

=> In case of any failure of Pump 1, the Pump 2 starts automatically.

Starting Power Pack from Steering Room
Electrical starters (Steering Room)

- Turn the selector of "PUMP 1" on the "ON" position and the selector of "PUMP 2" on the

"0" position (or inversely).

5-3-1-3. Stopping of Hydraulic Power Pack

Chapter 5— Page 97

Depending on where was made the start, set the switch to "0" or "OFF".

5-3-1-4. Selection of steering mode (Main Bridge Desk)

Turn the Steering Gear "AUTO/MANUAL" selector to the "AUTO" position for automatic

steering by Autopilot.
Turn the Steering Gear "AUTO/MANUAL" selector to the "MANUAL" position for steering by
wheel or tiller.

5-3-2. Sea Water Cooling System for HVAC & Fishing Refrigeration Plant

The following table shows the valves position to be set to operate the sea water cooling

system when the ship is in normal operation and no firefighting is operated:

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SR-0-501 Captain Cabin & Wheelhouse AC Condenser - Inlet Wheelhouse OPEN
SR-0-502 Galley AC Condenser - Inlet Galley OPEN
SR-0-503 Crew Cabin AC Condenser - Inlet Crew Cabin OPEN
SR-0-507 Fish Hold Refrigerating Condenser - Inlet Stbd Storage Room OPEN
SR-0-508 Fish Hold Refrigerating Condenser - Outlet Stbd Storage Room OPEN
SR-0-509 Fish Hold Refrigerating Sea Water Pump SR-0-001 - Suction Stbd Engine Room OPEN
SR-0-510 Fish Hold Refrigerating Sea Water Pump SR-0-001 - Discharge Stbd Engine Room OPEN
SR-0-511 Wheelhouse AC Condenser Sea Water Pump SR-0-003 - Suction Stbd Engine Room OPEN
SR-0-512 Wheelhouse AC Condenser Sea Water Pump SR-0-003 - Discharge Stbd Engine Room OPEN
SR-0-513 Galley & Crew Cabin AC Condenser Sea Water Pump SR-0-004 - Suction Stbd Engine Room OPEN
SR-0-514 Galley & Crew Cabin AC Condenser Sea Water Pump SR-0-004 - Discharge Stbd Engine Room OPEN
SR-0-515 Accomodations AC Condensers - Overboard Discharge Port Engine Room OPEN
SR-0-517 Fish Hold & Tunnel Freezing Refrigerating Condensers - Overboard Port Storage Room OPEN
Discharge
SR-0-518 Freezing Tunnel Refrigerating Condenser - Outlet Stbd Storage Room OPEN
SR-0-522 Freezing Tunnel Refrigerating Condenser - Inlet Stbd Storage Room OPEN
SR-0-524 Fish Hold & Tunnel Freezing Refrigerating Condensers - Sea Water Suction Stbd Engine Room OPEN
SR-0-525 Accomodations AC Condensers - Sea Water Suction Stbd Engine Room OPEN
SR-0-527 Fish Hold Refrigerating Sea Water Pump SR-0-002 - Suction Stbd Engine Room OPEN
SR-0-528 Fish Hold Refrigerating Sea Water Pump SR-0-002 - Discharge Stbd Engine Room OPEN
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Close the circuit breaker D32 in the Main Switchboard EF-0-001 to supply the AC cooling
pumps.
The starting and stopping of SW pumps are operated automatically by the air conditionning
system.

Figure 5-6 SW Pumps

5-3-3. Fresh Water System

The following table shows the valves position to be set to operate the fresh water
system when the ship is in normal operation and no fresh water replenishment is to be

operated:
VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SD-0-501 Freshwater Storage Tank - Suction Aft Engine Room OPEN
SD-0-502 Fresh Water Filter - Inlet Stbd Engine Room OPEN
SD-0-505 Fresh Water Filter - Outlet Stbd Engine Room OPEN
SD-0-506 Fuel Oil Separator - Fresh Water Supply Port Engine Room OPEN
SD-0-507 Fresh Water Pressure Pump - Discharge Stbd Engine Room OPEN
SD-0-509 Crew Sanitary Water Heater - Supply Crew Sanitary OPEN
SD-0-512 FW Tank Shore Filling Line - Supply Aft Engine Room SHUT
SD-0-513 Crew Sanitary Water Heater - Outlet Crew Sanitary OPEN
SD-0-515 Fresh Water Supply Storage Tank - Supply Aft Engine Room OPEN
SD-0-516 Galley & Captain Cabin Water Heater - Outlet Galley OPEN
SD-0-518 Galley & Captain Cabin Water Heater - Supply Galley OPEN
SD-0-526 Sample Tanking Cock Aft Engine Room SHUT

5-3-3-1. Fresh Water Filling from Deck
To replenish fresh water tank from the Deck connection (Stbd Side) it is necessary to
operate the valves as indicated in the table below:

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SD-0-512 FW Tank Shore Filling Line - Supply Aft Engine Room OPEN
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5-3-3-2. Operating of fresh water pressure pump
Close the circuit breaker D29 in the main switchboard EF-0-001 to support the FW pump.

Figure 5-7
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FW Pressure Pump

The starting and stopping of FW pressure pump are operated automatically by the pressure

of fresh water system.

5-3-3-3. Operating of water heaters
Close the circuit breakers D10 and D11 in the Main Switchboard EF-0-001.

5-3-4. Firemain System

The following table shows the valves position to be set to operate the firemain system

when the ship and machinery equipment are in normal operation and no firefighting is
to be operated:

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SM-0-501 Upper Deck - Fire Hydrant Bridge Deck SHUT
SM-0-502 Aft Deck Wash - Sea Water Supply Aft Fishing Deck SHUT
SM-0-503 Emergency Fire Hand Pump - Sea Water Suction Fwd Engine Room OPEN
SM-0-504 Aft Washunit - Sea Water Supply Aft Fishing Deck SHUT
SM-0-505 Fwd Washunit - Sea Water Supply Fwd Fishing Deck SHUT
SM-0-506 Workshop - Fire Hydrant Workshop SHUT
SM-0-507 Fore Deck - Fire Hydrant Fwd Fishing Deck SHUT
SM-0-508 Gravity Toilet - Isolating Valve Crew Sanitary OPEN
SM-0-509 Emergency Fire Hand Pump - Isolating Valve Fwd Fishing Deck OPEN
SM-0-510 Fore Deck - Emergency Fire Hydrant Fwd Fishing Deck SHUT
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VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SM-0-514 Main Fire Pump - Discharge Stbd Engine Room OPEN
SM-0-515 Main Fire Pump - Sea Water Suction Stbd Engine Room OPEN
SM-0-517 Sea Water Pressure Pump - Discharge Stbd Engine Room OPEN
SM-0-518 Sea Water Pressure Pump - Suction Stbd Engine Room OPEN

Fire Pump Control

5-3-4-1. Operating of sea water pressure pump
Close the circuit breaker D25 in the Main Switchboard EF-0-001.
The starting and stopping of SW pressure pump are operated automatically by the pressure of

sea water flushing system.

Figure 5-9 Main Switchboard -

Figure 5-10_Fire Pump Remote Control

Figure 5-8 Fire Pump
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5-3-4-2. Operating of fire pump from main switchboard EF-0-001 or from the Remote Control Box
located in workshop

Close the circuit breaker D12 in the Main Switchboard EF-0-001.

Press the green push-button to start the pump.

Press the red push-button to stop the pump normally.

In the event of any problem, press the "Emergency stop button" to stop and lock the Fire pump.

The Fire pump will not re-start when the button is locked. To unlock, turn the button clockwise in

order to reset.

5-3-5, Bilge System

The following table shows the valves position to be set to operate the bilge system when the

ship and machinery equipment are in normal operation and no bilge draining is to be

operated:
VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SE-0-501 Bilge Pumps - Overboard Discharge Port Engine Room OPEN
SE-0-502 Bilge Pump SE-0-001 - Discharge Stbd Engine Room OPEN
SE-0-503 Bilge Pump SE-0-002 - Discharge Stbd Engine Room OPEN
SE-0-505 Bilge Pump SE-0-001 - Suction Stbd Engine Room OPEN
SE-0-507 Bilge Pump SE-0-002 - Suction Stbd Engine Room OPEN
SE-0-509 Bilge Fwd Engine Room - Bilge draining Stbd Engine Room SHUT
SE-0-511 Bilge Engine Room - Emergency Bilge Draining Fwd Engine Room SHUT
SE-0-514 Bilge Fish Hold Room - Bilge Draining Fwd Engine Room OPEN
SE-0-515 Bilge Stbd Fish Hold Room - Bilge Draining Fwd Engine Room SHUT
SE-0-516 Bilge Fish Hold Room - Bilge Draining Fwd Engine Room SHUT
SE-0-517 Bilge Steering Gear Room - Bilge Draining Aft Engine Room SHUT
SE-0-518 Bilge Storage Room - Bilge Draining Aft Engine Room SHUT
SE-0-519 Bilge Aft Engine Room - Bilge Draining Aft Engine Room SHUT
SE-0-527 Bilge Port Fish Hold Room - Bilge Draining Fwd Engine Room SHUT
SE-0-528 Bilge Hand Pump - Discharge Overboard Port Fwd Peak OPEN
SE-0-530 Bilge Hand Pump Discharge - Isolating Valve Fwd Peak OPEN
SE-0-531 Bilge Hand Pump - Suction Fwd Peak OPEN

5-3-5-1. Main Bilge Operation
To operate the bilge system by one or two bilge E-pumps, it is necessary to operate the

valves as indicated in the table below:

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION

Dewatering of Steering Gear Room

| SE-0-517 | Bilge Steering Gear Room - Bilge Draining | Aft Engine Room OPEN |
Dewatering of Storage Room

| SE-0-518 | Bilge Storage Room - Bilge Draining | Aft Engine Room OPEN |
Dewatering of Engine Room in direct line

| SE-0-509 | Bilge Fwd Engine Room - Bilge draining | Fwd Engine Room OPEN |
Or /and

| SE-0-519 | Bilge Aft Engine Room - Bilge Draining | Aft Engine Room OPEN |

]
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Dewatering of Fish Hold Room
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SE-0-516 Bilge Fish Hold Room - Bilge Draining Fwd Engine Room OPEN

SE-0-515 Bilge Stbd Fish Hold Room - Bilge Draining Fwd Engine Room OPEN
Or /and via the Bilge Manifold

SE-0-516 Bilge Fish Hold Room - Bilge Draining Fwd Engine Room OPEN

SE-0-527 Bilge Port Fish Hold Room - Bilge Draining Fwd Engine Room OPEN

5-3-5-2. Emergency dewatering of the engine room by the sea water cooling pump of the main engine

To operate the emergency dewatering the sea water cooling pump of the main engine, it

is necessary to operate the valves as indicated in the table below:

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SE-0-511 Bilge Engine Room - Emergency Bilge Draining Fwd Engine Room OPEN

5-3-5-3. Emergency dewatering of the engine room by the fire pump
Refer to the Operating of Sea Water Cooling System

Figure 5-13 Main Switchboard - Bilge Pumps Control
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5-3-5-4. Operating of bilge pumps N°1 and N°2 from the Main Switchboard or from the

Remote Control Box, both located in engine room.
Close the circuit breakers D13 an D14 in the Main Switchboard EF-0-00.
Press the green push-button to start the pump.

Press the red push-button to stop the pump normally.

In the event of any problem, press the "Emergency stop button" to stop and lock the bilge

pump. The bilge pump will not re-start when the button is locked. To unlock, turn the button

clockwise in order to reset.

5-3-6. Sewage & Sanitary System

The following table shows the valves position to be set to

sanitary system when the ship is in normal operation:

operate the sewage and

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SU-0-501 Crew Quarters Wash Basin, Shower & ACU Condensates - Port Storage Room OPEN
Overboard Discharge
SU-0-504 Captain Cabin Wash Basin, Sink Galley & ACU Condensates - Port Engine Room OPEN
Overboard Discharge
SU-0-506 Gravity Toilet - Overboard Discharge Port Storage Room OPEN

5-3-7. Fuel Transfer Oil System

The following table shows the valves position to be set to operate the fuel oil transfer system

when the ship and the machinery equipment are in normal operation and no fuel oil transfer is

to be operated:

In the below table, the storage tank N°4 is selected for supply the fuel oil separator.

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SG-0-501 Fuel Oil Filling Port Engine Room SHUT
SG-0-502 Fuel Oil Discharge Filter - Isolating Valve Port Engine Room SHUT
SG-0-503 Fuel Oil Suction Filter - Isolating Valve Port Engine Room SHUT
SG-0-506 Fuel Oil Filling Line Sample Cock Port Engine Room SHUT
SG-0-507 FO Separator Suction - Isolating Valve Port Engine Room OPEN
SG-0-509 FO Separator Discharge Filter - Isolating Valve Port Engine Room OPEN
SG-0-510 FO Transfer Pumps Suction Filter - Isolating Valve Port Engine Room OPEN
SG-0-512 FO Transfer Pumps Discharge Filter - Isolating Valve Port Engine Room OPEN
SG-0-513 FO Transfer E-Pump Suction - Isolating Valve Port Engine Room OPEN
SG-0-514 FO Transfer E-Pump Discharge - Isolating Valve Port Engine Room SHUT
SG-0-516 FO Transfer E-Pump Discharge - Isolating Valve Port Engine Room OPEN
SG-0-517 | Transfer Line Sample Cock Port Engine Room SHUT
SG-0-518 FO Transfer Hand Pump Discharge - Isolating Valve Port Engine Room SHUT
SG-0-520 | Stbd Storage Room FO Tank 1 - Suction Port Engine Room SHUT
SG-0-521 | Stbd Storage Room FO Tank 1 - Filling Port Engine Room SHUT
SG-0-522 | Stbd Engine Room FO Tank 3 - Suction Port Engine Room SHUT
SG-0-523 Stbd Engine Room FO Tank 3 - Filling Port Engine Room SHUT
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VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SG-0-524 Fishing Hold Room FO Tank 5 - Suction Port Engine Room SHUT
SG-0-525 Fishing Hold Room FO Tank 5 - Filling Port Engine Room SHUT
SG-0-526 Port Engine Room FO Tank 4 - Suction Port Engine Room OPEN
SG-0-527 Port Engine Room FO Tank 4 - Filling Port Engine Room SHUT
SG-0-528 FO Service Tank 6 - Suction Port Engine Room SHUT
SG-0-529 FO Service Tank 6 - Filling Port Engine Room SHUT
SG-0-530 Port Storage Room FO Tank 2 - Suction Port Engine Room SHUT
SG-0-531 Port Storage Room FO Tank 2 - Filling Port Engine Room SHUT
SG-0-532 Port Engine Room FO Tank Filling / Suction - Quick Closing (Remote Controlled) Port Engine Room OPEN
SG-0-533 Port Engine Room FO Tank - Water Draining Port Engine Room SHUT
SG-0-534 | Stbd Engine Room FO Tank Filling / Suction - Quick Closing (Remote Controlled) Stbd Engine Room OPEN
SG-0-535 | Stbd Engine Room FO Tank - Water Draining Stbd Engine Room SHUT
SG-0-536 | Stbd Genset FO Return - Discharge Port Engine Room OPEN
SG-0-537 Port Genset FO Return - Discharge Port Engine Room OPEN
SG-0-539 FO Service Tank Feeding - Quick Closing (Remote Controlled) Port Engine Room OPEN
SG-0-540 FO Service Tank - Water Draining Port Engine Room SHUT
SG-0-542 FO Service Tank Filling / Suction - Quick Closing (Remote Controlled) Port Engine Room OPEN
SG-0-543 FO Separator - Discharge Port Engine Room OPEN
SG-0-544 Dual Static FO Main Engine Filter - Isolating Valve Engine Room OPEN
SG-0-545 FO Supply to Main Engine Dual Static Filter / Quick Connection Engine Room To Static Filter
SG-0-546 FO Return from Main Engine to FO Service Tank / Quick Connection Engine Room To Serv. Tank
SG-0-547 Port Single Static FO Genset Filter - Isolating Valve Port Engine Room OPEN
SG-0-548 Port Storage Room FO Tank Filling / Suction - Quick Closing (Remote Controlled) | Port Engine Room OPEN
SG-0-549 Port Storage Room FO Tank - Water Draining Port Engine Room SHUT
SG-0-550 | Stbd Storage Room FO Tank - Water Draining Stbd Engine Room SHUT
SG-0-551 | Stbd Storage Room FO Tank Filling / Suction - Quick Closing (Remote Controlled) | Stbd Engine Room OPEN
SG-0-552 | Stbd Single Static FO Genset Filter - Isolating Valve Engine Room OPEN
SG-0-553 Fish Hold Room FO Tank Filling / Suction - Quick Closing (Remote Controlled) Fwd Engine Room OPEN
SG-0-554 Fishing Hold Room FO Tank - Water Draining Fwd Engine Room SHUT
SG-0-555 Main Engine FO Return - Discharge Port Engine Room OPEN
5-3-7-1. Storage Tanks filling
To replenish fuel oil tanks from the deck connection (Stbd Side) it is necessary to operate
the valves as indicated in the table below:
VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SG-0-502 Fuel Oil Discharge Filter - Isolating Valve Port Engine Room OPEN
SG-0-503 Fuel Oil Suction Filter - Isolating Valve Port Engine Room OPEN
SG-0-531 Port Storage Room FO Tank 2 - Filling Port Engine Room OPEN
SG-0-525 Fishing Hold Room FO Tank 5 - Filling Port Engine Room OPEN
SG-0-523 Stbd Engine Room FO Tank 3 - Filling Port Engine Room OPEN
SG-0-521 Stbd Storage Room FO Tank 1 - Filling Port Engine Room OPEN
5-3-7-2. Transfer N°5 Storage Tank to N°4 Storage Tank (for example)
To replenish fuel oil storage tanks N°4 from fuel oil storage tanks N°5, it is necessary to
operate the valves as indicated in the table below:
VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SG-0-524 Fishing Hold Room FO Tank 5 - Suction Port Engine Room OPEN
SG-0-528 FO Service Tank 6 - Suction Port Engine Room OPEN
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Figure 5-15 FO Transfer Pump and
Separator Panel

Figure 5-17 FO Transfer
Figure 5-16 Main Switchboard Pump Remote Control Panel
- FO Transfer Pump Control

5-3-7-3. Operating of FO transfer pump from the Main Switchboard or from the Remote
Control Box, both located in engine room

Close the circuit breaker DO7 in the Main Switchboard EF-0-001.

Press the red push-button to stop the pump normally.

In the event of any problem, press the "Emergency stop button" to stop and lock the FO pump.
The FO pump will not re-start when the button is locked. To unlock, turn the button clockwise
in order to reset.

Figure 5-18 FO Quick Closing Valves
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5-3-7-4. Operating of FO centrifugal separator
Close the circuit breaker D28 in the Main Switchboard EF-0-001 to sypply the separator.
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On the control panel of separator, press the push-button (keep the button pressed 3 - 4

seconds) to start the separator.

5-3-8. Lubricating Oil Transfer System

The following table show the valves position to be set to operate the lubricating oil system

when the machinery equipment are in normal operation and no lub.oil transfer is to be

operated:
VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SL-0-502 Polluted Oil Tank - Discharge Engine Room SHUT
SL-0-503 Polluted Oil Tank - Suction Engine Room OPEN
SL-0-504 Polluted Oil Tank - Discharge Engine Room SHUT
SL-0-506 Polluted Oil Tank - Funnel Discharge Engine Room SHUT
SL-0-507 Polluted Oil Tank - Filling Engine Room OPEN
SL-0-508 New Lub. Oil Tank - Tapping cock Engine Room SHUT
SL-0-509 Lub. Oil Filling Station - Discharge (Inlet Filter) Engine Room SHUT
SL-0-511 Lub. Qil Filling Station - Discharge (Outlet Filter) Engine Room OPEN
SL-0-512 Polluted Hand Pump - Suction Engine Room SHUT
SL-0-514 Condensate Trap - Discharge Main Deck OPEN
SL-0-516 Port Genset Polluted Oil - Discharge Port Engine Room SHUT
SL-0-517 Stbd Genset Polluted Oil - Discharge Port Engine Room SHUT

5-3-8-1. Storage new oil tank filling from Deck

To replenish lubricating oil tank from the deck connection (Stbd Side) it is necessary to operate

the valves as indicated in the table below:

VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SL-0-509 Lub. Oil Filling Station - Discharge (Inlet Filter) Engine Room OPEN

5-3-8-2. Draining of Gensets Polluted Oil
To drain polluted oil from Genset 1 it is necessary to operate the valves as indicated in the

table below:
VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SL-0-516 Port Genset Polluted Oil - Discharge Port Engine Room OPEN
Or from Genset 2
| SL-0-517 | Stbd Genset Polluted Oil - Discharge Port Engine Room OPEN

5-3-8-3. Polluted oil tank discharge
To drain polluted oil from polluted oil tank it is necessary to operate the valves as indicated in

the table below:
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VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
SL-0-502 Polluted Oil Tank - Discharge Engine Room OPEN

All transferring operations are performed by hand pumps.

5-3-9. CO2 Firefighting System

5-3-9-1. CO2 Firefighting System
The CO2 Firefighting System is located in the CO2 Storage Room in the main deck alleway.
The CO2 Firefighting System protects the engine room and workshop.

The CO2 Firefighting system includes mainly:

Figure 5-19 Lubricating oil Transfer Hand Pump

Two pressurized gas cylinders of 50 litre each equipped with manual / pneumatic valve. The
cylinder 1, equipped with a mechanical release lever allows the release of the cylinder 2 by
CO2 pressure

One pressure meter
One isolating valve
One pressure switch fitted on a closed manifold and connected to ship alarm monitoring
system to detect CO2 cylinders leaking
Two visual and audible alarms

The opening of CO2 Storage Room door causes tripping of visual and audible alarms in engine
room and workshop.
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5-3-9-2. Standby Operation
The both cylinders are charged with 50kg CO2.

The mechanical release lever is armed and secured by pin.

The isolation valve is shut.
The CO2 manifold is closed at O bar pressure.
In case of cylinder leaks in closed manifold, alarm is activated in wheelhouse.
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Figure 5-20 CO2 Cylinders 1 and 2

Figure 5-22 CO2 Isolating Valve

Figure 5-21 Mechanical Release Lever (Cylinder
1) and Pneumatic Release (Cylinder 2)
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5-3-9-3. Firefighting Operation (in the event of engine fire)
Open the door of the CO2 storage room.

=> Alarms are activated in engine room and workshop,

=> Ventilation is shutdown in engine room and workshop,

=>"CO2 DOOR OPENED" alarm on the wheelhouse monitoring panel is activated,

Actuate the both FO quick closing valves.

Ensure that engine room and workshop are clear of personnel.

Close all the openings; engine room air intake included.

Wait approximately 30 seconds.

Open manually the CO2 isolating valve (top of CO2 cylinder 1).

Remove pin of Pilot Cylinder Valve.

Actuate manually the CO2 Pilot Cylinder Valve by sharply pulling the lever on top of the valve.
=> The pressure of pilot cylinder activates the CO2 cylinder 2.

=> CO2 of both cylinders is discharged ion the machinery space.

THE CO2 CONCENTRATION MUST BE RETAINED WITHIN THE MACHINERY SPACE DURIN 20
MINUTES FOR MINIMUM.

DO NOT RE-ENTER THE AREA AS IT IS NOT CONSIDERED TO BE SURE.

5-3-10. AC 400V-3-50Hz Production Network

The 400V electrical outputs of the two generators and shore socket are supplied via Motor
Controlled Circuit Breakers (MCCB) to individual busbar sections of the Main Switchboard EF-0-
001 located in Engine Room.

Main Electrical Switchboard EF-0-001 - AC 400V Supply Cell

Circuit Nb. of Rating el Consumer Location
Breaker Poles (Amps) Index
CB1 4 80A Stbd Generator Set 1 - Output ED-0-001 Engine Room
CB2 4 80A Port Generator Set 2 - Output ED-0-002 Engine Room
CB3 4 80A Shore Supply Socket - Output EF-0-002 | Main Deck Alleyway
Ql 4 6A Genset 1 - Multi-measurement ED-0-001 Engine Room
Q2 4 6A Genset 2 - Multi-measurement ED-0-002 Engine Room

5-3-10-1. General

The Gensets are started manually, either locally or from the whellhouse.

In semi-automatic mode, the load balancing and frequency control are performed
automatically by the load sharing unit.

In navigation, the operating with a generator is possible.

In fishing, it is advisable to couple the two Gensets.

In case of overload, an automatic load shedding is performed.

5-3-10-2. Semi Automatic Mode

In normal operation, the management system of the power plant provides the following functions:
- Semi automatic coupling of generators

- The distribution of load and control of the frequency

- Limitation of the rated power output

- Selection of dock mode / open road
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5-3-10-3. Manual Mode

In manual operation, the following functions are provided:
- The manual coupling of generators

- The frequency control

- The speed control

J Figure 5-23 Main Electrical Switchboard - Production Cell

5-3-11. AC 400V-3-50Hz Distribution Network

All 440V supplies to ship services are provided by a switchboard distribution section located on
the right of the main switchboard EF-0-001 located in the engine room.
Electrical distribution of AC400V is realized according to the following electrical distribution table:

Main Electrical Switchboard EF-0-001 - AC 400V Distribution Cell

Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
D01 3 10A Steering Gear Starter Panel - Pump 1 QB-0-001 | Steering Gear Room
D02 3 10A Steering Gear Starter Panel - Pump 2 QB-0-002 | Steering Gear Room
D03 3 80A Fish Hold Refrigeration Electrical Control Cabinet QV-0-100 Storage Room
D04 3 10A Windlass Starter Panel EF-0-010 Fwd Peak
D05 3 10A Engine Room Exhaust Fan - High Speed SC-0-014 Stbd Mast Foot
D06 3 16A Engine Room Exhaust Fan - Low Speed SC-0-014 Stbd Mast Foot
D07 3 10A Fuel, Oil Transfer Pump SG-0-001 Eng. Room
D08 3 32A Long Line Hydraulic Power Pack EF-0-004 Eng. Room
D09 Index Not attributed
D10 3 16A Water Heater 1 SD-0-002 Galley
D11 3 16A Water Heater 2 SD-0-003 Storage Room
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Circuit Nb. of Rating Consumer Consumer Location

Breaker Poles (Amps) Index
D12 3 10A Fire Pump SM-0-001 Eng. Room
D13 3 10A Bilge Pump 1 SE-0-001 Eng. Room
D14 3 10A Bilge Pump 2 SE-0-002 Eng. Room
D15 3 16A Electric Cooker QC-0-001 Galley
D16 3 20A Spare
D17 3 16A Spare
D18 4 25A Wheelhouse Distribution Frame EE-0-002 Wheelhouse
D19 4 20A Workshop Distribution Panel EE-0-003 Workshop
D20 4 16A Engine Room Distribution Panel EE-0-001 Engine Room
D21 2 16A Fans Junction Box SC-2-016 Engine Room
D22 2 16A AC Crew Quarters SC-0-020 Crew Quarters
D23 2 16A AC Galley SC-0-023 Galley
D24 3 2A Winches Hydraulic Power Pack - Cooling Pump EF-0-003 Eng. Room
D25 3 2A Washing Pressure Pump (Toilet) SM-0-002 Eng. Room
D26 2 10A Refrigerator QC-0-002 Galley
D27 2 10A Loading Mast Junction Box EE-2-200 Fwd Peak
D28 2 10A Fuel Oil separator SG-0-002 Engine Room
D29 3 2A Fresh Water Pressure Pump SD-0-001 Eng. Room
D30 2 2A Genset 1 - Anti Condensation Heater ED-0-001 Engine Room
D31 2 2A Genset 2 - Anti Condensation Heater ED-0-002 Engine Room
D32 2 2A AC Sea Water Pump Relay Box SC-0-030 Engine Room
D33 2 10A DC24V Battery Charger EB-0-001 Engine Room
D34 2 10A Spare
D35 2 16A ACU Wheelhouse SC-0-026 Wheelhouse
D36 2 16A Spare

5-3-12. AC 230 Distribution Network

All 230V supplies to ship services are provided by:

- A switchboard distribution section located on the centre of the main switchboard EF-0-001,
- An engine room distribution panel EE-0-001

- A wheelhouse distribution frame EE-0-002

- A workshop distribution panel EE-0-003

Electrical distribution of AC230V is realized according to the following electrical distribution tables:

Main Electrical Switchboard EF-0-001 - AC 230V Distribution Cell

Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
D18 4 25A Wheelhouse AC230V Distribution Frame EE-0-002 Wheelhouse
Wheelhouse DC24V Distribution Frame EB-0-007 Wheelhouse
D19 4 20A Main Deck AC230V Distribution Panel EE-0-003 Main Deck
Wheelhouse DC24V Distribution Frame EB-0-007 Wheelhouse
D20 4 16A Lower Deck AC230V Distribution Panel EE-0-001 Lower Deck
Wheelhouse DC24V Distribution Frame EB-0-007 Wheelhouse
D21 2 16A Sanitary & Provision Store Ventilation Fans - SC-2-016 Engine Room
Junction Box
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Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
D22 2 16A ACU - Crew Accomodations SC-0-020 Crew Quarters
D23 2 16A ACU - Galley SC-0-023 Galley
D26 2 10A Refrigerator QC-0-002 Galley
D27 2 10A Loading Mast EE-0-200 Fwd Fishing Deck
D28 3 6,3/10A | FO Separator SG-0-002 Engine Room
D30 2 2A Genset 1 - Heater ED-0-001 Engine Room
D31 2 2A Genset 2 - Heater ED-0-002 Engine Room
D32 3 1,5/2,5A | AC Sea Water Cooling Pump - Relay Box SC-0-030 Engine Room
D33 2 10A DC24V Battery Charger EB-0-001 Wheelhouse
D34 3 6,3/10A | Fish Hold Refrigeration Electrical Control Cabinet - SC-0-029 Engine Room
SW Cooling Pumps
D35 2 16A ACU - Wheelhouse & Captain Cabin SC-0-026 Wheelhouse
D36 2 16A Spare
Engine Room Distribution Panel EE-0-001
Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
D01 2 10A Steering Room Lighting - Junction Box EE-2-120 Steering Room
D02 2 10A Storage Room Lighting - Junction Box EE-2-119 Storage Room
D03 2 10A Engine Room Lighting - Junction Box EE-2-117 Engine Room
Do4 2 10A Fishing Area Lighting - Junction Box EE-2-102 Aft Fishing Deck
D05 2 16A Engine Room Socket EE-0-197 Engine Room
D06 2 16A Engine Room Socket EE-0-199 Engine Room
D07 2 10A Spare
Wheelhouse Distribution Frame EE-0-002
Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
Do1 2 10A Wheelhouse Lighting - Junction Box EE-2-101 Wheelhouse
D02 2 10A Captain Cabin Lighting - Junction Box EE-2-104 Captain Cabin
D03 4 16A External Lightning Panel EE-0-108 Wheelhouse
D04 2 16A Sockets - Junction Box EE-2-190 Wheelhouse
D05 2 10A Spare
D06 2 1A Bridge Alarm Panel - Converter MO-0-004 Wheelhouse
D07 2 16A Window Heaters - Junction Box EE-2-116 Wheelhouse
D08 2 4A Navigation Lights Panel - converter ES-0-002 Wheelhouse
D09 2 1A Fire Detection Panel- Converter SI-0-006 Wheelhouse
D10 2 6A GMDSS Battery Charger EB-0-002 Wheelhouse
D11 2 6A M2P System - Socket EE-0-209 Wheelhouse
Workshop Distribution Panel EE-0-003
Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
Do1 2 10A Alleyway Lighting - Junction Box EE-2-109 | Main Deck Alleyway
D02 2 10A Alleyway Lighting - Junction Box EE-2-110 | Main Deck Alleyway
D03 2 10A Provision Store Lighting - Junction Box EE-2-146 Provision Store
D04 2 10A Workshop Lighting - Junction Box EE-2-106 Workshop
D05 2 10A Galley Lighting - Junction Box EE-2-107 Galley
D06 2 10A Fore Peak Lighting - Junction Box EE-2-111 Fore Peak
D07 2 10A Crew Quarters Lighting - Junction Box EE-2-193 Crew Quarters
D08 2 10A Sanitary Lighting - Junction Box EE-2-112 Sanitary
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Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
D09 2 16A Allayway Sockets EE-0-196 Main Deck Alleyway
D10 2 16A Workshop Sockets EE-0-185 Workshop
D11 2 16A Galley Sockets - Junction Box EE-2-187 Galley
D12 2 16A Crew Quarters Sockets - Junction Box EE-2-193 Crew Quarters
D13 2 6A MIR Charger EE-0-220 Workshop
D14 2 10A Spare

5-3-13. DC 24V Distribution Network

All DC24V supplies to ship services are provided by the wheelhouse distribution frame EB-0-007.

Electrical distribution of DC24V is realized according to the following electrical distribution table:

Wheelhouse Distribution Frame EB-0-007

Circuit Nb. of Rating Consumer Consumer Location
Breaker Poles (Amps) Index
D01 2 25A GMDSS Battery Charger EB-0-002 Stbd Bridge Desk
D02 2 4A Lower Deck Emergency Lighting - Junction Box EB-2-106 Storage Room
D03 2 4A Main Deck Emergency Lighting - Junction Box EB-2-105 Main Deck Alleyway
D04 2 25A Upper Deck Emergency Lighting - Junction Box EB-2-101 Wheelhouse
D05 2 1A AIS Transponder NL-0-030 Main Bridge Desk
D06 2 4A Public Adress System TI-0-010 Main Bridge Desk
D07 2 1A Magnetic Compass NL-0-003 Main Bridge Desk
D08 2 1A Satellite Compass NL-0-106 Wheelhouse
D09 2 1A GPS NL-0-006 Wheelhouse
D10 2 4A Echo Sounder NL-0-001 Main Bridge Desk
D11 2 6A 48Nm X Band Marine Radar NL-0-005 Main Bridge Desk
D12 2 4A 36Nm X Band Marine Radar NL-0-004 Main Bridge Desk
D13 2 10A ECDIS - Personal Computer NL-0-007 Wheelhouse
Power Supply DC24/24V NL-0-039 Wheelhouse
D14 2 1A Auto Pilot Calculator NL-0-012 Main Bridge Desk
D15 2 1A Remote Display NL-0-008 Over Head Bridge Desk
Remote Display NL-0-009 Over Head Bridge Desk
D16 2 10A Windscreen Wipers - Terminal Block ES-0-039 Main Bridge Desk
D17 2 2A CO2 Fire Extinction System - Junction Box MO-2-005 Eng. Room
D18 2 2A Fire Detection Panel SI-0-001 Wheelhouse
D19 2 6A CCTV Screen Display TI-0-100 Main Bridge Desk
CCTV Camera - Junction Box TI-2-200 Workshop
D20 2 2A Bilge Alarm Acquisition Box MO-0-002 Stbd Bridge Desk
D21 2 2A General Alarm Panel MO-0-003 Stbd Bridge Desk
D22 2 10A Computer IX Blue NL-0-017 Stbd Bridge Desk
Power Supply DC24/24V NL-0-040 Stbd Bridge Desk
D23 2 20A Navigation Lights Panel ES-0-001 Stbd Bridge Desk
D24 2 1A Chart Table Light - Junction Box EB-2-104 Wheelhouse
D25 2 1A Navtex Receiver NL-0-024 Stbd Bridge Desk
D26 2 1A Buffer NMEA NL-0-021 Main Bridge Desk
D27 2 10A Main Switchboard EF-0-001 Eng. Room
D28 2 10A Horm Control Panel ES-0-003 Main Bridge Desk
Horm Air Compressor ES-0-004 Wheelhouse
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Circuit Nb. of Rating Consumer Consumer Location

Breaker Poles (Amps) Index
D29 2 1A Bridge Navigational Watch Alarm System EB-0-138 Main Bridge Desk
D30 2 4A SC70 Calculator - Converter NL-0-075 Stbd Bridge Desk
D31 2 1A Auto Pilot Display NL-0-015 Main Bridge Desk
D32 2 4A Weather Station NL-0-076 Main Bridge Desk
D33 2 4A VMS Transformer NL-0-059 Main Bridge Desk
D34 2 1A Rudder Angle Repetitor - Converter NL-0-011 Main Bridge Desk
D35 2 4A Steering Control Panel QB-0-003 Wheelhouse
D36 2 4A VHF Marine Radiotelephone - Converter NL-0-041 Main Bridge Desk
D37 2 4A Amplified Batteryless Telephone system - Main TI-0-006 Engine Room

Station

D38 2 6A Line Ejector EB-0-141 Fore Fishing Deck
D39 2 10A Spare

5-3-14. Electrical Plant

5-3-14-1. Starting of the Gensets
The starting operation is described for GENSET 1. Replicate these operations for GENSET 2 as required.
The ship is considered electrically powered by shore socket.

Before starting, ensure that pre-operational checks on the generators and generator engines are
performed, mainly for:

- Sea Water Cooling System

- Fuel Qil supply

- Oil and Coolant levels

Do not start any engine if there is a warning tag attached to the start panel.

Start single or both Gensets as follows:

Main electrical Switchboard EF-0-001

- Verify the switch "SWITCHBOARD LIGHTING" is on the "ON" position. The facade of the
switchboard will remain lighted during the blackout

- Verify the switch "MANUAL COUPLING" is on the "0" position

- Verify the switch "GENSETS 1 & 2" is on the "AUTO" position

- Verify the switch "GENSET 1" is on the "OFF" position

- Minimize electrical load before starting

Starting Genset from Engine Room
» GENSET 1 Remote Control Panel
- Verify the START knob of GENSET 1 is on the "STOP" position

» GENSET 1 Control Panel
- Switch the battery master key to the "ON" position
- Turn the START knob to "RUN" position. The engine do not starts when knob is on
"AUTO" position
=> The engine starts
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Starting from Wheelhouse
» GENSET 1 Control Panel
- Switch the battery master key to the "ON" position
- Turn the START knob to "AUTO" position

> GENSET 1 Remote Control Panel
- Turn the knob to the "RUN" position
=> The engine starts

Figure 5-24 Main Electrical Switchboard - Production Cell Figure 5-25 Genset Battery Master Key

o LT

Figure 5-26 Genset Control Panel Figure 5-27_Genset Remote Control Panel

After starting engine

- Check that engine parameters are nominals

- Run the engine at no load before connect the generator with the main switchboard until the coolant
temperature warms up

- Check for any fluid leaks and air leaks at idle rpm and at one-half full rpm before operating the
engine under load
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5-3-14-2. Stopping of the Gensets

The stopping operation is described for GENSET 1. Replicate this operations for GENSET 2 as required.
Emergency shutoff controls are for emergency use ONLY. Do not use emergency shutoff devices or
controls for normal stopping procedure.

Main electrical Switchboard EF-0-001
- Remove the load from the Genset 1

Normal Stopping Genset from Engine Room
» GENSET 1 Control Panel
- Turn the START knob to "AUTO" position
=> The engine stops

Normal Stopping Genset from Wheelhouse
» GENSET 1 Remote Control Panel
- Turn the START knob to "STOP" position
=> The engine stops

Emergency Stopping of Genset
> Emergency Stopping from GENSET 1 Control Panel
- Press the RED emergency "STOP" pushbutton
=> Alarm sounds and lights on both control panels
=> The engine stops
- Inhibit sounds with mute switch
The engine will not re-start when the button is locked. Turn the button clockwise in order to reset.

> Emergency Stopping from GENSET 1 Remote Control Panel
- Press the RED emergency "STOP" pushbutton
=> Alarm sounds and lights on both control panels
=> The engine stops
- Inhibit sounds with mute switch
The engine will not re-start when the button is locked. Turn the button clockwise in order to
reset.

5-3-14-3. Connection to main switchboard in semi-automatic mode

Main electrical Switchboard EF-0-001

- Call warning of black-out to connect the onboard power supply

- Open the shore circuit breaker by pressing the black push button "OPENING CIRCUIT BREAKER

SHORE SOCKET"
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=> The ship loses momentarily AC400V and AC230V power

- Turn the switch "GENSET 1" or "GENSET 2" corresponding to the genset started to the "ON" position
=>The generator supply the busbar of the main switchboard

=> The speed and frequency are automatically provided by the management system

If a second Genset to be operated in parallel, repeat the starting operation for the second Genset.

- Turn the switch "GENSET 1" or "GENSET 2" corresponding to the second genset started to the
"ON" position

=> The second generator supply the busbar of the main switchboard

=> Both gensets are synchronized and coupled automatically

=> The distribution of load and control of the frequency of the both Gensets are provided by the

management system

5-3-14-4. Connection to main switchboard in manual mode

Main electrical Switchboard EF-0-001

- Call warning of black-out to connect the onboard power supply

- Open the shore circuit breaker by pressing the black push button "OPENING CIRCUIT BREAKER
SHORE SOCKET"

- Turn the switch "MANUAL COUPLING" to the "GE1" or "GE2" position corresponding to the
genset started

=> The generator supply the busbar of the main switchboard

- Manage manually the speed and frequency by pressing on black push buttons "SPEED+"
or"SPEED-" of the corresponding Genset to equilibrate 50Hz frequency

If a second Genset to be operated in parallel, repeat the starting operation for the second Genset.

- Manage manually the speed and frequency by pressing on black push buttons "SPEED+"
or"SPEED-" of the corresponding Genset to equilibrate the frequency of the operating Genset

- Turn the switch "MANUAL COUPLING" to the "GE1" or "GE2" position corresponding to the
second genset started

=> The second generator supply the busbar of the main switchboard

=> Both gensets are synchronized and coupled

=> The distribution of load and control of the frequency of the both Gensets must provide

manually as requested

5-3-14-5. Overload Situation
If such situation occurs despite the automatic downloading of certain consumers, it is necessary
to minimize the electrical load and remake the start cycle of Gensets.

5-3-14-6. Normal Stopping Procedure and Switching to Shore Supply Power
- Connect shore cable
- Call warning of black-out to connect the onboard power supply
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Main electrical Switchboard EF-0-001

- Remove or minimize the load from the Genset

- Turn the switch "GENSET 1" on "OFF"position

=> The ship loses momentarily AC400V and AC230V power

- Press the black push button "CLOSING CIRCUIT BREAKER SHORE SOCKET"
=> The shore supply the busbar of the main switchboard

- Stop the Genset (§ 2)

5-3-15. Ship’s Alarms & Monitoring Devices

The alarms & monitoring devices includes:

- One bilge Alarm Panel MO-0-001 located on the stbd bridge desk

- One general Alarm Panel MO-0-003 located on the stbd bridge desk

- One bridge Navigational Watch Alarm Box EB-0-138 located on the main bridge desk

- One navigation Lights Monitoring & Control Panel ES-0-001 located on the stbd bridge desk
- One fire Detection Panel SI-0-001 located

- One rudder Angle Indicators NL-0-014 & NL-0-023 located on the main bridge desk

5-3-15-1. Bilge Alarm Panel MO-0-001 - Marinelec ALTOR 8

The ALTOR 8 is equipment designed to monitor the status of 8 flooding level sensors and to
generate an audible and visual alarm when the sensor changes state.

In order to dispense with intemperstives alarms, a timer is programmable on all channels.

Figure 5-28 Bilge Alarm Panel
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ALTOR 8 Alarm Configuration

Channel 1 Flooding Water Level - Fore Peak HIGH BILGE - FISH HOLD
Channel 2 Flooding Water Level - Fish Hold Room HIGH BILGE - FORE PEAK
Channel 3 | Flooding Water Level - Fore Engine Room | HIGH BILGE - MACHINERY ROOM AFT
Channel 4 | Flooding Water Level - Aft Engine Room | HIGH BILGE - MACHINERY ROOM FORE

Channel 5 Flooding Water Level - Storage Room HIGH BILGE - STEERING GEAR ROOM
Channel 6 | Flooding Water Level - Steering Gear Room HIGH BILGE - STORAGE ROOM
Channel 7 Not programmed

Channel 8 Not programmed

5-3-15-2. General Alarm Panel MO-0-003 - Marinelec ALTAIR 16V2 type
The ALTAIR 16V2 is equipment designed to monitor the status of 16 dry sensors and to
generate an audible and visual alarm when the sensor changes state.

Figure 5-29 General Alarm Panel

ALTAIR 16V2 Alarm Configuration

Channel Function Alarm Message
Channel 1 Low Level - Fuel Oil Storage Tank DT2 (Port Storage Room) LAL - FO TANK PORT
Channel 2 Low Level - Fuel Oil Storage Tank DT1 (Stbd Storage Room) LAL - FO TANK STBD
Channel 3 High Level - Fuel Oil Storage / Overflow Tank C T2 (Port Engine LAH - FO / OVERFLOW TANK PORT
Channel 4 Low Level - Fuel Oil Storage / Overflow Tank C T2 (Port Engine LAL - FO / OVERFLOW TANK PORT
Channel 5 High Level - Fuel Oil Service Tank C R1 (Port Engine Room) LAH - FO / SERVICE TANK
Channel 6 High Level - Fuel Oil Storage / Overflow Tank C T1 (Stbd Engine LAH - FO / OVERFLOW TANK STBD
Channel 7 Low Level - Fuel Qil Storage / Overflow Tank C T1 (Stbd Engine LAL - FO / OVERFLOW TANK STBD
Channel 8 Low Level - Fuel Oil Storage Tank B T10 (Fish Hold Room) LAL - FO TANK FORE
Channel 9 Not programmed
Channel 10 Low Level Fresh Water Tank D T10 (Fwd Storage Room) LAL - FRESH WATER TANK AFT
Channel 11 Insulation Fault - Main Switchboard EF-0-001 INSULATION FAULT - EF-0-001
Channel 12 Insulation Fault - Distribution Frame DC24V Wheelhouse EB-0-007 INSULATION FAULT - EB-0-007
Channel 13 Troubleshooting - Main Battery Charger EB-0-001 MAIN BATTERY CHARGER FAULT
Channel 14 Low Level Stern Tube Lubricating Oil Tank (Workshop) LAL - STERN TUBE LUBE OIL TANK
Channel 15 Low Pressure in CO2 Bottles CO2 LEAK ON BOTTLE
Channel 16 CO2 Room Door Switch CO2 DOOR OPENED
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Notes: LAL => Low Alarm Level at 30% Tank Capacity
LAH => High Alarm Level at 90% Tank Capacity

Figure 5-30 Bridge Navigational Watch Alarm

5-3-15-3. Bridge Navigational Watch Alarm Box EB-0-138 - Marinelec LYNX V3S
The Bridge Navigational Watch Alarm System (BNWAS) detects the operator disability.
The BNWAS has to be reset periodically with a push button.

5-3-15-4. Navigation Lights Monitoring & Control Panel ES-0-001 - Marinelec NORMA 14CPDC
The NORMA 14CPDC is a navigation lights control and alarm system.

It allows monitoring and controlling 14 navigation lights rated.

Navigation Lights are controlled from a remote control panel.

NORMA 14CPDC Alarm Configuration
Alarm Function

Red LED Navigation Light Failure

Yellow LED NORMA System Failure

Figure 5-31 Navigation Lights Monitoring & Control Panel
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5-3-16. Main propulsion Engine

5-3-16-1. Monitoring and Control System
The monitoring and control system includes in engine room:

- One Caterpillar MECP-1 Engine Control Panel

- One Twin Disc EC-300 Controller

and in wheelhouse:

- One Caterpillar Engine Remote Control Panel

- One Twin Disc EC-300 Remote Control Station (Analog Control Head)

STATION
SELELT

Figure 5-35 EC300 Controller & MECP-1
Eng. Control Panel

Figure 5-34 EC-300 Remote Control Station
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Figure 5-36 ME Battery Master Key

5-3-16-2. Starting of the Main Propulsion Engines
Before starting, ensure that pre-operational checks on the main engine, reverse / reduction gearbox and
shafting line are performed, mainly for:

- Sea Water Cooling System

- Fuel Qil supply

- 0Oil and Coolant levels for main engine
- Qil levels for gearbox and stern tube

Ensure that valves of fuel oil and sea water cooling systems are correctly operated.
Do not start main engine if there is a warning tag attached to the start panel.

The main engine can be started locally (engine room) or remotely from wheelhouse.

To allow starting up from the wheelhouse, place the selector of the MECP-1 engine room panel in
"Remote" position.

On the engine remote control panel (wheelhouse), the selector "SHUTDOWN OVERRIDE" prevents
the automatic engine shutdown in event of alarm.

Start main propulsion engine as follows:

Local Starting

- Switch the battery master key to the "ON" position

EC-300 Remote Control Station (Analog Control Head)

- Ensure that control lever is at NEUTRAL position

MECP-1 Engine Control Panel

- Ensure that the "OFF/MANUAL/REMOTE" switch is on the "STOP" position
- Select the "OFF/MANUAL/REMOTE" switch to the "MANUAL" position

- Push the green "START" button to start the engine

=> The engine starts
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Starting from Wheelhouse

- Switch the battery master key to the "ON" position

MECP-1 Engine Control Panel

- Select the "OFF/MANUAL/REMOTE" switch to the "REMOTE" position
EC-300 Remote Control Station (Analog Control Head)

- Ensure that control lever is at NEUTRAL position

Engine Remote Control Panel

- Turn the Key Switch in the "START" position to start the engine.
=>The engine starts

After starting engine

- Run the engine at no load to warm-up during five minuts approximately

- Check that engine parameters are nominals

- During warm-up phase, check for any fluid leaks and air leaks at idle rpm

- Observe the water discharge at the sea water outlet. If water discharge is not visible or the
water flow is restricted, stop the engine immediately and inspect sea water cooling system

5-3-16-3. Stopping of the Main Propulsion Engines

Emergency shutoff controls are for emergency use ONLY. Do not use emergency shutoff devices or
controls for normal stopping procedure.

Stopping the engine immediately after it has been working under load can result in over heating and
accelerated wear of the engine components.

If the engine has been operating at high rpm and/or high loads, run at low idle for least three
minutes to reduce and stabilize internal engine temperature before stopping the engine.

Avoiding hot engine shutdowns will maximize turbo-charger shaft and bearing life.

Normal Local Stopping

From the EC-300 Remote Control Station
- Reduce the engine rpm to low idle
- Shift the marine transmission to the neutral position and secure the ship
From MECP-1 Engine Control Panel
- Increase the engine rpm to no more than 50 percent of the rated rpm for 3 to 5 minutes in
order to cool the engine
- Reduce the engine rpm to low idle
- Push the "STOP" red button to stop the engine
=> The engine stops

Emergency Stopping from Wheelhouse Engine Remote Control Panel
- Push the "STOP" red button to stop the engine
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5-3-16-4. C32 Engine and C4.4 Genset Engine — Event Codes

The Electronic Control Module (ECM) monitors the operating parameters of the engine.

The ECM will generate an event code if a specific engine parameter exceeds an acceptable range that

is defined by the engine monitoring system.

For information on the engine monitoring system, refer to Troubleshooting of Caterpillar Operation

and Maintenance Manuals of C32 and C4.4 engines, "Engine Monitoring System".

Event codes are generated when abnormal operating conditions exist.

The table is a list of the event codes for the engine.

The event codes are cross-referenced with the appropriate procedure that can be used to

troubleshoot the code.

Warning SPN-
Code Category FMI Description Troubleshooting Procedure Default
Indicator | Code
1-5 651-5 | Cylinder #1 Injector Current Above Normal | Troubleshooting, "Injector Solenoid - Test"
1-6 651-6 | Cylinder #1 Injector Current Below Normal | Troubleshooting, "Injector Solenoid - Test"
2-5 652-5 | Cylinder #2 Injector Current Above Normal | Troubleshooting, "Injector Solenoid - Test"
2-6 652-6 | Cylinder #2 Injector Current Below Normal | Troubleshooting, "Injector Solenoid - Test"
3-5 653-5 | Cylinder #3 Injector Current Above Normal | Troubleshooting, "Injector Solenoid - Test"
3-6 653-6 | Cylinder #3 Injector Current Below Normal | Troubleshooting, "Injector Solenoid - Test"
4-5 654-5 | Cylinder #4 Injector Current Above Normal | Troubleshooting, "Injector Solenoid - Test"
4-6 654-6 | Cylinder #4 Injector Current Below Normal | Troubleshooting, "Injector Solenoid - Test"
5-5 655-5 | Cylinder #5 Injector Current Above Normal | Troubleshooting, "Injector Solenoid - Test"
5-6 655-6 | Cylinder #5 Injector Current Below Normal | Troubleshooting, "Injector Solenoid - Test"
6-5 656-5 | Cylinder #6 Injector Current Above Normal | Troubleshooting, "Injector Solenoid - Test"
6-6 656-6 | Cylinder #6 Injector Current Below Normal | Troubleshooting, "Injector Solenoid - Test"
E015 (2) 110-16 | Engine Coolant Temperature Derate Troubleshooting, "Coolant Temperature is High"
E017 (1) 110-15 | Engine Coolant Temperature Warning Troubleshooting, "Coolant Temperature is High"
E025 (2) 172-16 | High Inlet Air Temperature Derate Troubleshooting, "Inlet Air Temperature is High"
E027 (1) 172-15 | High Inlet Air Temperature Warning Troubleshooting, "Inlet Air Temperature is High"
£030 (1) 177-15 \I;iviil:nTirr]z;nsmission Oil Temperaturte Lr;g;:?leshooting, "Transmission Oil Temperature is
E039 (2) 100-18 | Low Engine Oil Pressure Derate Troubleshooting, "Oil Pressure Is Low"
41-38 678-3 | Volt DC Supply Voltage Above Normal Troubleshooting, "Sensor Supply - Test"
41-48 678-4 | Volt DC Supply Voltage Above Normal Troubleshooting, "Sensor Supply - Test"
EO53 (1) 94-17 | Low Fuel Pressure Warning Troubleshooting, "Fuel Pressure Is Low"
E056 (1) 174-15 | High Fuel Temperature Warning Troubleshooting, "Fuel Pressure Is High"
EO57 (1) 111-18 | Low Engine Coolant Level Derate Troubleshooting, "Coolant Level is Low"
E059 (1) 111-17 | Low Engine Coolant Level Warning Troubleshooting, "Coolant Level is Low"
91-8 91-8 :rg:zt;i:y(fs;ﬂ?; ?;?dst(;rl /;\)E?JZ::.ZI Troubleshooting, "Speed Control - Test"
91-13 91-13 Throt.tle Position Sensor Calibration Troubleshooting, "Throttle Position Sensor - Calibrate"
Required
94-3 94-3 ;tgivze,ljzfgalrressure Sensor Voltage Troubleshooting, "Sensor Signal (Analog, Active) - Test"
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Warning SPN-
Code Category FMI Description Troubleshooting Procedure Default
Indicator | Code
Fuel Deli P S Volt
94-4 94-4 uelDElvery Fressure sensor Voltage Troubleshooting, "Sensor Signal (Analog, Active) - Test"
Below Normal

E096 (1) 94-0 High Fuel Pressure Troubleshooting, "Fuel Pressure Is High" igz

96-3 96-3 Fuel Level Sensor Voltage Above Normal Troubleshooting, "Fuel Level - Test"

96-4 96-4 Fuel Level Sensor Voltage Below Normal Troubleshooting, "Fuel Level - Test"

The keyswitch has been cycled from the ON position to

E098 (1) Engine Pre-lube Override the OFF position back to the ON position in one second
or less. The prelube cycle has been overridden.

E113 (1) 127-15 | High Transmission Qil Pressure Troubleshooting, "Transmission Oil Pressure is High"

E100 (1) 100-17 | Low Engine Oil Pressure Warning Troubleshooting, "Oil Pressure Is Low"

Engine Ol P S Voltage Ab
100-3 100-3 Nnongr:ZI i Fressure sensor Voltage Above Troubleshooting, "Sensor Signal (Analog, Active) - Test"
100-4 100-4 Er;grlr:‘;on Pressure Sensor Voltage Below Troubleshooting, "Sensor Signal (Analog, Active) - Test"

Engine Qil P S Ab | Rat
100-10 100-10 ngine LIl Fressure sensor Abnormal Rate Troubleshooting, "Sensor Signal (Analog, Active) - Test"

of Change

Engine Coolant Temperature Sensor Voltage | Troubleshooting, "Sensor Signal (Analog, Passive) -
110-3 110-3 N

Above Normal Test

Engine Coolant Temperature Sensor Voltage | Troubleshooting, "Sensor Signal (Analog, Passive) -
110-4 110-4 "

Below Normal Test

Add fuel to the fuel tank. Refer to the literature that is

E119 (1) 96-17 | Low Fuel Level provided by the OEM of the ship for the correct
procedure.

Transmission Oil Pressure Sensor Voltage Troubleshooting, "Sensor Signal (Analog, Passive) -

127-3 127-3 N

Above Normal Test
Transmission Oil Pressure Sensor Voltage Troubleshooting, "Sensor Signal (Analog, Passive) -
127-4 127-4 "
Below Normal Test
168-0 (3) 168-0 | Electrical System Voltage High Troubleshooting, "Electrical Power Supply - Test"
168-1 (3) 168-1 | Electrical System Voltage Low Troubleshooting, "Electrical Power Supply - Test"
Electrical Syst Volt Errati
168-2 168-2 ec ”c.a ystem Voltage Erratic, Troubleshooting, "Electrical Power Supply - Test"
Intermitent or Incorrect

E172 (1) High Air Filter Restriction Troubleshooting, "Inlet Air is restricted"

E172 (2) High Air Filter Restriction Troubleshooting, "Inlet Air is restricted"

Intake Manifold Air Temperature Sensor Troubleshooting, "Sensor Signal (Analog, Passive) -

172-3 105-3 N

Voltage Above Normal Test

Intake Manifold Air Temperature Sensor Troubleshooting, "Sensor Signal (Analog, Passive) -
172-4 105-4 "

Voltage Below Normal Test

E173 (1) 173-15 | High Exhaust Temperature Warning Troubleshooting, "Exhaust Temperature is High"

Fuel Temperature Sensor Voltage Above Troubleshooting, "Sensor Signal (Analog, Passive) -

174-3 174-3 "

Normal Test
Fuel Temperature Sensor Voltage Below Troubleshooting, "Sensor Signal (Analog, Passive) -
174-4 174-4 "
Normal Test
177-3 177-3 Transmission Oil Temperature Sensor Troubleshooting, "Sensor Signal (Analog, Active) - Test"
Voltage Above Normal & & 6
177-4 177-4 Transmission Oil Temperature Sensor Troubleshooting, "Sensor Signal (Analog, Active) - Test"
Voltage Below Normal
Engine Speed Sensor Abnormal Frequency, S - "

190-8 190-8 Pulse Width or Period Troubleshooting, "Speed / Timing - Test

E190 (1) Engine Overspeed Warning Troubleshooting, "Engine Overspeed"

E194 (1) High Exhaust Temperature Troubleshooting, "Exhaust Temperature is High"

The oil pressure must be equal to the pressure that is
set in the software.

E233 (1) Low Engine Pre-Lube Pressure If the oil pressure is less than the oil pressure in the
software and the prelube timer out, the code will be
generated.
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Warning SPN-
Code Category FMI Description Troubleshooting Procedure Default
Indicator | Code
261-11 Engine Timing Offset Fault Troubleshooting, "Timing Calibrate"
261-13 228-13 | Engine Timing Calibration Required Troubleshooting, "Timing Calibrate"
262-35 620-3 \’\/‘c;IrtnS]:Fsor DC Power Supply Voltage Above Troubleshooting, "Sensor Supply - Test"
262-45 620-4 Volt Sensor DC Power Supply Voltage Below Troubleshooting, "Sensor Supply - Test"
Normal
E265 (1) User Defined Shutdown Troubleshooting, "Shutdown Test"
E268 (1) 1383-11 | Unexpected Engine Shutdown Troubleshooting, "Engine Shutdown Occurence"
268-2 1111-2 Programmed Parameter Fault Erratic, Troubleshooting, "Configuration Parameters"
Intermittent or Incorrect
Secondary Engine Speed Sensor Abnormal N - "
342-8 723-8 Frequency, Pulse Width or Period Troubleshooting, "Speed / Timing - Test
E360 (3) Low Engine Oil Pressure Troubleshooting, "Oil Pressure Is Low"
E361 (2) High Engine Coolant Temperature Troubleshooting, "Coolant Temperature is High" 110°C
E361 (3) High Engine Coolant Temperature Troubleshooting, "Coolant Temperature is High" 115°C
E362 (2) Engine Overspeed Troubleshooting, "Engine Overspeed" Zri(r)r?
i P " 3150
E362 (3) Engine Overspeed Troubleshooting, "Engine Overspeed rpm
E363 (1) High Fuel Supply Temperature Troubleshooting, "Fuel Temperature is High" 90°C
E390 (1) Fuel Filter Restriction Troubleshooting, "Fuel Filter is Restricted"
Exhaust Temperature Sensor Abnormal S . "
535-8 173-08 Frequency, Pulse Width or Period Troubleshooting, "Sensor Signal (PWM) - Test
E540 (1) Low Engine Oil Refill Tank Level Troubleshooting, "Oil level - Test"
ES563 (1) Low Engine Coolant Flow Troubleshooting, "Coolant Flow - Test"
E1001 (1) High Right Intake Manifold Air Temperature | Troubleshooting, "Inlet Air Temperature is High" 82°C
E1001 (2) High Right Intake Manifold Air Temperature | Troubleshooting, "Inlet Air Temperature is High" 86°C
1249-8 59-8 secondary Throttle Position Signal Troubleshooting, "Speed Control - Test"
Abnormal
1249-13 29-13 Secor:ndary Throttle Position Calibration Troubleshooting, "Throttle Position Sensor - Calibrate"
Required
1785-3 102-3 Intake Manifold Pressure Sensor Voltage Troubleshooting, "Sensor Signal (Analog, Active) - Test"
Below Normal
1785-4 102-4 Intake Manifold Pressure Sensor Voltage Troubleshooting, "Sensor Signal (Analog, Active) - Test"
Above Normal
1785-10 102-10 Intake Manifold Pressure Sensor Abnormal Troubleshooting, "Sensor Signal (Analog, Active) - Test"
Rate of Change
E2089 (1) Oil Renewal Sytem cannot Operate Troubleshooting, "Oil Renewal - Test"
Warning Category Indicator
Category Severity
(1) Least Severe
(2) Moderate Severity
(3) Most Severe
5-3-17. Sea Water Cooling System
The engine and the gensets sea water system valves should be in the open position as
indicated in the following table:
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VALVE N° VALVE DESCRIPTION VALVE LOCATION VALVE
POSITION
MM-0-501 Stbd Sea Chest - Sea Water Cooling Intake (Remote Controlled) Stbd Engine Room OPEN
MM-0-502 Port Sea Chest - Sea Water Cooling Intake (Remote Controlled) Port Engine Room OPEN
MM-0-505 Stbd Sea Water Cooling Strainer - Outlet Stbd Engine Room OPEN
MM-0-506 Port Sea Water Cooling Strainer - Outlet Port Engine Room OPEN
MM-0-507 Stbd Sea Chest - Air Vent (Remote Controlled) Stbd Engine Room OPEN
MM-0-508 Port Sea Chest - Air Vent (Remote Controlled) Port Engine Room OPEN
MM-0-509 Stbd Genset Sea Water Cooling - Overboard Discharge Port Engine Room OPEN
MM-0-511 Main Engine Sea Water Cooling - Overboard Discharge Port Engine Room OPEN
MM-0-513 Main Engine Sea Water Cooling - Suction Engine Room OPEN
MM-0-515 Port Genset Sea Water Cooling - Suction Engine Room OPEN
MM-0-517 Stbd Genset Sea Water Cooling - Suction Engine Room OPEN
MM-0-519 Port Genset Sea Water Cooling - Overboard Discharge Port Engine Room OPEN
MM-0-522 Winches Hydraulic Power Pack Sea Water Cooling - Overboard Discharge Engine Room OPEN
MM-0-523 Winches Hydraulic Power Pack Sea water Cooling Pump - Suction Engine Room OPEN
MM-0-524 Winches Hydraulic Power Pack Sea water Cooling Pump - Discharge Engine Room OPEN

Figure 5-37 SW Cooling Pumps

5-3-17-1. Starting of winches HPU sea water cooling pump
Close the circuit breaker D24 in the Main Switchboard EF-0-001.

Figure 5-38 SW Strainer
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5-3-18. Operating Procedure of Marine Transmission

5-3-18-1. Monitoring and Control System
The monitoring and control system includes in engine room:

- One Caterpillar MECP-1 Engine Control Panel

- One Twin Disc EC-300 Controller

and in wheelhouse:

- One Caterpillar Engine Remote Control Panel

- One Twin Disc EC-300 Remote Control Station (Analog Control Head)

5-3-18-2. EC-300 Remote Control Station

The control system coordinates both engine and marine transmission functions.

One lever, a station select button and a mode select switch enable the operator to control the
operation of the system and the installed options.

The lever controls gear selection and throttle for one engine / gear set.

The red station select LED verifies that the control head is active when continuously illuminated.
When the station select LED is flashing or off, the control head is not active.

The select mode switch up to the following operating modes:
- Cruise Mode

- Express Mode

- Troll Mode

Lever Function in Cruise Mode
Selecting Forward (Ahead)

- Move the lever toward the bow of the ship to the forward detent position in order to select the
forward ship direction

- At this position, the transmission shifts into the forward gear

- The remaining lever travel after the forward detent position controls the engine throttle

Selecting Reverse (Astern)

- Move the lever toward the stern of the ship to the reverse detent position in order to select the
reverse ship direction

- At this position, the transmission shifts into the reverse gear

- The remaining lever travel after the forward detent position controls the engine throttle

Direction Reversal

- Reversal of direction can be made at any time

- An automatic timed sequence forces the throttle to idle while the ship slows before engaging
the clutch for the opposite direction

- This is followed by the return of the engine throttle to the position called for by the lever

Lever Function in Express Mode

This mode allows the operator to acheive very low ship speed by meansof a controlled slipping clutch
when the lever is placed in the forward detent or reverse detent position.

Slight ship speed variation at the detent position is normal in Express Mode.
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In Express Mode, the propeller speed increases as the lever is advanced, until the lever reaches a
point where the clutch is fully engaged and then engine speed increases as lever position increases.

Lever Function in Troll Mode
This mode allows the operation of the ship at low speed by mean of a controlled slipping clutch with
the engine speed fixe, and the lever controlling only the propeller speed.
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CHAPTER 6 - MAINTENANCE SCHEDULE

6-1. GENERAL INFORMATION

The content of the maintenance schedule prepared for each equipment or sub-assembly
maintainable is precisely described with the following information:

o Reference to the equipment of the SEL with its Ship Index
e Ajob number for each maintenance task

e A synopsis of each maintenance task

e The periodicity of each task

e The requirements in tools and spare when required

e A link to the Maker’s Documentation or to the Ship’s Information Handbook when the
maintenance instructions are detailed

e An estimating man hours for each
e The number of units fitted onboard
The Maintenance Schedule is presented by discipline.

All equipment of the Ship Equipment List having periodically maintenance operation is listed in
this Schedule. When a Ship Index is missing in this Schedule, it means there is no maintenance
task on the equipment.

6-2. ASSUMPTIONS USED TO ELABORATE THE MAINTENANCE SCHEDULE

This maintenance Schedule is based on the standard maintenance plans, the service manuals
of manufacturers and specific practices of the shipyard recommended for this category of
ships.

The schedule, at which the maintenance instructions should be carried out, can be expressed
on daily, weekly, monthly, yearly and/or on a running hour basis.

In the case of a double frequency (calendar / running hours), the first reached must be taken
into consideration.

If the ship or some mechanical equipment (mainly diesel engine) must be subject to extreme
operating conditions, the service frequency must be adapted accordingly.

Fluids and lubricants recommended by the OEM are listed in Lubricant Schedule Table § 6-9.
Compliance with these recommendations is essential to ensure a long life to systems and
equipment, particularly diesel engines, gear boxes and hydraulic systems.

The recommendation and the first filling were mostly made with genuine products SHELL.

In order to facilitate the supply of lubricants, a correspondence with TOTAL products was made.
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6-3. FUNCTIONING PRINCIPLE OF MAINTENANCE SCHEDULE TABLE

This box refers to the manufacturer manual. The page of
the manual is indicated only when the maintenance task is
clearly defined by the manufacturer, otherwise, the job
synopsis is clear enough to carry out the task.

Duration to carry out

Ship Index of the equipment
(ref. to the Ship Equipment
List)

List)

Description of the equipment
(ref. to the Ship Equipment

the different jobs for
the indicated number

of units

322-00 |Heating - Ventilation & Air Conditioninbxsystem (drawing 110-P-000-T-322SC-0(1)
322-01 | Air Conditioning Units Nb:2 |
Job No |Job Synopsis Frequency] Requirements |Maker manual reference |Man hours
Clean the air filters and air admission grids. Tools
Check the installation functioning. Switch it Off None
then switch it On, and let it w orking during 10 min.
Check the w atertightness of the equipment sea
- . None .
1 w ater circuit betw een the hull inlet and oulet. ™M Webasto Maintenance 05
Inspect the air ducts for any damage or obturation. None Manual '
Verify the evaporator drain trays are free. Clean
. Tools
trays and pipes. /
Check the abnormal overheating of the / Th;érmal imaging
compressor units. cgmera
Job number for each task Number of units fitted
having the same periodicity onboard the craft
Precise if the maintainer needs tools,
spares, or other to make the
maintenance task
Description of the different
maintenance task
4‘ Frequency : M : month — W : week —
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210-00 | Hull
210-00 | Underwater Hull Nb: 1
Job No | Job Synopsis Frequency | Requirements | Maker manual reference hl\c/lJilr']s
Examine the general condition of the coating and of any
area where deterioration has exposed bare metal. 3M/
In areas where superficial deterioration of the paint coatings At Each Respect Paint . .
1 . Shipyard recommendation 4
has occurred, remove all loose paint and apply touch up Dry Dock | Scheme
coats of the appropriate paint to restore correct dry film Inspection
thickness.
2 E)l(amlne strugtgre for mechanical damage, fractures, rust n None Shipyard recommendation 2
blisters and pitting.

210- | 7inc Anodes - Hull Nb : 8+6
01&02 :
Job No | Job Synopsis Frequency | Requirements | Maker manual reference h“gips

Check the 8x1,2kg, the 6x5,9kg and the 2x--kg zinc A?I’;Aai:h DWG 133-F-Z00-S-21000-05
1 sacrificial anodes and replace it if they have greater than None DWG 133-F-M01-P-210MM- 0,5
Dry Dock
2/3 wastage. : 01
Inspection
210-03 | Zinc Anodes - Sea Chests Nb: 2
Job No | Job Synopsis Frequency | Requirements | Maker manual reference hl\c/lJips
Check the 8x1,2kg, the 6x5,9kg and the 2x--kg zinc MM DWG 133-F-Z00-S-21000-05
1 sacrificial anodes and replace it if they have greater than None DWG 133-F-M01-P-210MM- 2
Dry Dock
2/3 wastage. : 01
Inspection
310-00 | Main Deck Arrangement
310-02 | Gallow of unloading Nb: 1
Job No | Job Synopsis Frequency | Requirements | Maker manual reference hl\gﬁps
Inspect the unit for evidence of physical
1 dam_age/deterloratlon.‘ ‘ ‘ 1M Grease Gun + DWG 133-F-P02-X-31000-02 025
Lubricate all grease nipples with Multipurpose Extreme Grease
Pressure Water Resistant Grease (NLGI 2).
310-10 | Anchoring Line Nb: 1
Job No | Job Synopsis Frequency | Requirements | Maker manual reference h“gips
Clean and grease machined surfaces using Multipurpose Grease Gun + . .
1 Extreme Pressure Water Resistant Grease (NLGI 2). ™ Grease Shipyard recommendation 025
314-00 | Life saving devices
314-01 Inflatable Liferaft Nb : 2
Job No [ Job Synopsis Frequency Requirements | Maker manual reference h“gﬁlr']s
1 Rem_gve and return t_he liferaft to thfe manufactur(_ar or n None Resolution IMO A.761 (18) 1
qualified service station for the testing and examination.
2 Remove and replace the liferaft. 12Y None Resolution IMO A.761 (18) 1
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314-02 | Inflatable Liferaft Release - Hydrostatic Nb: 2
Job No [ Job Synopsis Frequency Requirements | Maker manual reference h“gips
1 Remove and replace the Hydrostatic release. 2Y None Hammar H-20 Manual 0,5
342-00 | Non Structural Tanks
342-03 | Marine Fuel Oil Service Tank Nb: 6
Job No [ Job Synopsis Frequency Requirements | Maker manual reference hl\gﬁps
External and internal inspection of tank for any signs of
deterioration of paint coating, corrosion and damages. . .
L Assess and record the amount and nature of sludge and 5y None Shipyard recommendation 8
debris prior cleaning the tank.
342-04 | Oily Water Tank Nb: 1
Job No [ Job Synopsis Frequency Requirements | Maker manual reference hl\gﬁps
External and internal inspection of tank for any signs of
deterioration of paint coating, corrosion and damages. . .
L Assess and record the amount and nature of sludge and 5y None Shipyard recommendation 8
debris prior cleaning the tank.
342-05 | Fuel Oil Tanks Nb:5
Job No [ Job Synopsis Frequency Requirements | Maker manual reference hl\gips
External and internal inspection of tank for any signs of .
Lo . . . Before entering
deterioration of paint coating, corrosion and damages. " . .
1 5Y tank, ensure it's | Shipyard recommendation 48
Assess and record the amount and nature of sludge and \
SR . fully ventilated
debris prior cleaning the tank.
342-06 | Fresh Water Tank Nb: 1
Job No [ Job Synopsis Frequency Requirements | Maker manual reference hl\cﬂ)ips
External and internal inspection of tank for any signs of
deterioration of paint coating, corrosion and damages. . .
L Assess and record the amount and nature of sludge and 5y None Shipyard recommendation 8
debris prior cleaning the tank.
350 Hatches / Doors & Windows
Job No [ Job Synopsis Frequency Requirements | Maker manual reference hl\gﬁps
1 Lubricate hinges sparingly with general purpose grease. 3M None Shipyard recommendation 0,5
2 Inspect watertight doors and hatches for any signs of n None Shipyard recommendation 1
obvious damage.
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310-00 | Main Deck Arrangement
310-07 | Starter Panel - Windlass Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Check the terminal§ of the electric motor. Test the drop of 1Y Voltmeter Shipyard . 0.25
voltage at the terminals. recommendation
310-08 | Local Control Panel - Windlass Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Inspect for any signs of damage, corrosion 1Y None Shipyard . 0,25
recommendation
312-00 | Steering Gear
312-08 | Starter Panel Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Check the termlnal_s of the electric motor. Test the drop of n Voltmeter Shipyard _ 0.25
voltage at the terminals. recommendation
322-00 | Air Conditioning Unit 4,7 kW
322-02 | Air Conditioning Units - Electrical Control Box Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Clean the sea water filter. my None Webasto Installation & 0.95
Check the flow of sea water to the discharge overboard. Maintenance Manual ’
Clean the dust filter. Faure Technical Data
2 Check the free flow of condensates. ™ None Sheet 025
322-03 | Air Conditioning Unit 5,9 kW Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 lean the dust filter. 1M None Webasto Installation & 025
Check the free flow of condensates.. Maintenance Manual ’
341-00 | Fire Detection system
341-02 | Fire Detection Panel Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Execute functional test of the installation 1w Gas Detector Marinelec Fire Detection 0,5
Manual DI09
. Marinelec Fire Detection
2 Replace internal 3rd source 1Y None Manual DI09 1
341-03 | Heat/Smoke Detector Nb: 2
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
Marinelec Fire Detection
1 Replace detector 10Y None Manual DI09 2
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365-00 | Galley
365-04 | Hood Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Clean the grease filter ™ None gﬁ:reet Technical Data 0,25
410-00 | AC 400V - 50Hz Electrical Network
410-01 | Main Electrical Switchboard Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
Inspect, remove dust and test Main Switchboard. Portable Vacuum SA2E| Electrical
1 Clean or replace Air Filter. 6M Cleaner Switchboards Technical 1
Check the fastening screws, nuts, and retighten if Electrical Toll Manual
necessary. Box
410-02 | Distribution Panel AC230V Machinery Room Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
Inspect and remove dust. CP;(l)er;anbelf Vacuum SAZ2EI Electrical
1 Check the fastening screws, nuts, and retighten if 6M Electrical Toll Switchboards Technical 0,5
necessary. Box Manual
410-03 | Distribution Frame AC230V Wheelhouse Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
Inspect and remove dust. E?er;%? Vacuum SAZEI Electrical
1 Check the fastening screws, nuts, and retighten if 6M Electrical Toll Switchboards Technical 0,5
necessary. Box Manual
410-04 | Distribution Panel AC230V Workshop Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
Inspect and remove dust. g?er;belf Vacuum SAZ2EI Electrical
1 Check the fastening screws, nuts, and retighten if 6M Electrical Toll Switchboards Technical 0,5
necessary. Box Manual
412-00 | Generators Sets
412-03 | Alternator Leroy Somer LSAM 43.2 S25 Nb : 2
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Check and retight all electric connections as required. 3M Common tools ir::lgzwanrwdendation 0,5
420-00 | DC 24V Electrical Network
420-01 | Battery Charger - AC230V/DC24V 60A Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Clean inside of the equipment with a vacuum cleaner; the 3M Portable Vacuum 025
build-up of dust prevents heat dissipation. Cleaner Enag User Manual CDS3 ’
; ; ; ; Battery Charger
2 Full |nsp_ect|on, check the tightness of all electrical n Common tools ry 9 05
connections
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420-02 | GMDSS Power Supply Box Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
Clean inside of the equipment with a vacuum cleaner; the Portable Vacuum
1 build-up of dust prevents heat dissipation. M Cleaner 05
Enag GMDSS Power
5 Full |nsp_ect|on, check the tightness of all electrical n Common tools Supply Box Manual July 1
connections 1st 2009
3 Replace the electronic capacitors 10Y Common tools 2
420-03 | Gel Battery 12V 165Ah Nb : 2
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Clean the batteries and cables 3M None . 0,25
- - - Shipyard
2 pheck the battery cable terminal fastening and retighten 6M Tools recommendation 0.95
if necessary ’
420-04 | Distribution Frame DC24V Wheelhouse Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours

Portable Vacuum

Inspect and remove dust. SAZ2EI Electrical

1 Check the fastening screws, nuts, and retighten if 6M Clean_er Switchboards Technical 0,5
Electrical Toll
necessary. B Manual
0X
577-00 | Propulsion & Gensets Remote Control & Monitoring Systems
577-06 | AGM Battery 12V 320Ah Nb: 2
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Clean the batteries and cables 3M None ) 0,25
- - - Shipyard
9 _Check the battery cable terminal fastening and retighten 6M Tools recommendation 025
if necessary ’
577-07 | AGM Battery 12V 110Ah Nb: 4
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Clean the batteries and cables 3M None . 0,25
- - - Shipyard
2 _Check the battery cable terminal fastening and retighten 6M Tools recommendation 0.95
if necessary ’
630-00 | Navigation System
630-45 | Gel Battery 12V 90Ah Nb : 2
Job No Job Synopsis Frequency | Requirements | Maker manual reference Man hours
1 Clean the batteries and cables 3M None . 0,25
- - - Shipyard
2 _Check the battery cable terminal fastening and retighten 6M Tools recommendation 0.95
if necessary ’
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310-00 | Main Deck Arrangement
310-03 | Electric Winch 500 kg Nb : 1
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\gi:s
) . Huchet Electric Winches
1 Check wire rope visually. D None Technical Manual 0,1
> Clean and grease wire rope. ™M Lubricant Fluid acc. Huchet Electric Winches 05
Check fastening points of hook. Lubricant Table. Technical Manual ’
3 Renew grease bath of gear box. 100H/ 3Y | EP Grease Huche.t Electric Winches 2
Technical Manual
310-06 | Windlass Nb : 1
Job No | Job Synopsis Frequency Requirements Maker manual reference hl\(llaﬁps
Check reduction gear oil level.
Check oil purity, change oil if necessary. . .
1 Check and grease drum bearings, brake ™ None Tr!pomet W|r_e Anchor 0,5
A . Winch Technical Manual
articulations, screwed rod and hexagon way of claw
coupling.
1 Drain and replace lubricating oil 1Y None Shipyard . 1
recommendation
312-00 | Steering Gear
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\(/laips
Visually inspect all system flexible hoses. Check
specifically for any sign of cracking, brittleness, Shipyard
1 ; : 6M None . 0,5
leaking, fretting, cuts, tears or abraded areas, recommendation
deformations of the outer skin.
2 Replace all flexible hoses. 5Y None Shipyard . 2
recommendation
312-01 | Steering Unit (articulations of cylinders) Nb: 1
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\(/l)ﬁps
Lubricate all grease nipples with Multipurpose Fluidmecanica
1 ) 50H/1W | Grease Gun + Grease | Instruction Manual LBI 0,25
Extreme Pressure Water Resistant Grease. 003053
312-02 | Oil Tank, Double with Emergency Manual Pump Nb: 1
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\(/laips
1 Check hydraulic oil level 1w None Fluidmecanica 0,25
5 Drain and change the hydraulic oil using ISO VG-46 1y Hydraulic Oil + Filter | Instruction Manual LBI 9
Hydraulic Oil & the filter element. cartridge 003053
312-10 | Rudder Stock Nb : 1
Job No | Job Synopsis Frequency Requirements Maker manual reference hl\gﬁps
Lubricate Lower Bearing and Rudder Tube grease Fluidmecanica
1 nipples with Multipurpose Extreme Pressure Water 50H/1W | Grease Gun + Grease | Instruction Manual LBI 0,25
Resistant Grease (NLGI 2). 003053
Lubricate Pintle Housing grease nipple with At each Fluidmecanica
2 Multipurpose Extreme Pressure Water Resistant dry dock | Grease Gun + Grease | Instruction Manual LBI 0,25
Grease. inspection 003053
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322-00 | Heating - Ventilation & Air Conditioning System
322-01 | Fan Unit, Helicoid - Air Exhaust Nb: 2
Job No Job Synopsis Frequency Requirements Maker manual reference hl\gips
Clean the machine by blowing with dry compressed . Enag Maintenance
1 air 1Y Dry compressed air Guide 20097DAA 0,5
322-02 | Air Conditioning Units Nb: 2
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
Clean the air filters and air admission grids.
Check the watertightness of the equipment sea
water circuit between the hull inlet and oulet. Webasto Maintenance
1 Inspect the air ducts for any damage or obturation. ™ None 1
h Manual
Check condensed-water drainage from the
condensate tray and condensed-water drain line for
clear passage and leakage.
Check and retight if necessary all bolts, mounts, . .
Thermal imaging .
etc... Shipyard
2 . . - 1Y camera . 1
Check the tightness of the refrigerant circuit for any recommendation
Gas detector
leakage.
324-00 [ AC Sea Water Cooling System
Job No | Job Synopsis Frequency Requirements Maker manual reference hl\gips
1 Check the flow of sea water to the discharge Y None Webasto Installation & 0.25
overboard when ACU is running. Maintenance Manual ’
2 Check the zinc sacrificial anodes and replace it if M None Shipyard 1
they have greater than 50% wastage. recommendation
3 Check the zinc sacrificial anodes and replace it if 3M None Shipyard 1
they have greater than 50% wastage. recommendation
331-00 | Fresh Water System
Job No | Job Synopsis Frequency Requirements Maker manual reference hl\(llaips
Visually inspect all system flexible hoses. Check
1 speqflcally fpr any sign of cracking, brittleness, 6M None Shipyard _ 0.25
leaking, fretting, cuts, tears or abraded areas, recommendation
deformations of the outer skin.
2 Replace all flexible hoses. 5Y None Shipyard . 1
recommendation
331-03 | Basket Filter DN40 Nb : 2/1
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\(/l)ﬁps
1 Clean the strainer 3M Common tools Shipyard . 0,5
recommendation
331-04 | Basket Filter DN40 Nb: 1
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\gi:s
1 Clean the strainer 3M Common tools Shipyard . 0,25
recommendation
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332-00 | Firemain System
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
Operate all seawater valves to assure they are Shipyard
1 . o - ™ None . 1
operating and prevent the deposition of sediment. recommendation
2 Check the zinc sacrificial anodes and replace it if 3M none Shipyard 1
they have greater than 50% wastage. recommendation
Visually inspect all system flexible hoses. Check
specifically for any sign of cracking, brittleness, Shipyard
3 : : 6M None . 0,5
leaking, fretting, cuts, tears or abraded areas, recommendation
deformations of the outer skin.
4 Replace all flexible hoses. 5Y None Shipyard . 2
recommendation
333-00 | Bilge System
Job No | Job Synopsis Frequency Requirements Maker manual reference hl\(llaﬁps
Operate all seawater valves to assure they are Shipyard
1 . o - ™ None . 1
operating and prevent the deposition of sediment. recommendation
2 Check the zinc sacrificial anodes and replace it if 3M None Shipyard 1
they have greater than 50% wastage. recommendation
Visually inspect all system flexible hoses. Check
specifically for any sign of cracking, brittleness, Shipyard
3 : : 6M None . 0,5
leaking, fretting, cuts, tears or abraded areas, recommendation
deformations of the outer skin.
4 Replace all flexible hoses. 5Y None Shipyard . 2
recommendation
333-04 | Mud Box DN50 Nb : 2
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\(/laﬁps
1 Clean the strainer 6M Common tools Shipyard . 0,5
recommendation
333-05 | Mud Box DN65 Nb : 1
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\(/l)ﬁps
1 Clean the strainer 6M Common tools Shipyard . 0,25
recommendation
333-06 | Mud Box DN80 Nb : 1
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
1 Clean the strainer 6M Common tools Shipyard . 0,25
recommendation
335-00 | Marine Fuel Oil System
Visually inspect all system flexible hoses. Check
1 speqflcally fpr any sign of cracking, brittleness, 6M None Shipyard _ 0,25
leaking, fretting, cuts, tears or abraded areas, recommendation
deformations of the outer skin.
2 Replace all flexible hoses. 5Y None Shipyard . 1
recommendation
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335-01 | Centrifugal Water Separator Unit 7601/h Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
Alfa Laval separator
1 Cleaning of bowl 72H Max. | Special tools manual 9001834-02 1
Rev.2
g?ﬁ;ac:;rr:/?cgl’ilpgs with new ones included in the Alfa Laval separator
2 g . . . . 1Y Special tools manual 9001834-02 1
Check the condition of discs in the bowl, replace if Rev.2
necessary. )
Check/replace the disc stack to maintain the
Eﬁp:ésjl\(zg;fglg:]eggﬁ ors Alfa Laval separator
3 pers. . 2Y. Special tools manual 9001834-02 2
Inspect the stop flanges of the dampers for possible Rev.2
damage and replace the stop flanges with new )
ones if necessary.
335-05 | Fuel Oil/Water Static Duplex Separator Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\gﬁps
Inspect or drain collection bowl of water and Parker Racor
L contaminants. D Spare Instructions Ref. 19536 025
) 500H (ME) Parker Racor
2 Replace the fuel filter element. or 6M Spare Instructions Ref. 19536 0,25
335-06 | Basket Filter DN50 Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
1 Clean the strainer 6M Common tools Shipyard . 0,25
recommendation
335-07 | Basket Filter DN20 Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\gﬁps
1 Clean the strainer 6M Common tools Shipyard . 0,25
recommendation
335-08 | Basket Filter DN65 Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
1 Clean the strainer 6M Common tools Shipyard . 0,25
recommendation
335-09 | Hydraulic Pump Unit Station, Double for Quick Closing Valves Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\gﬁps
Test the closing actuation of engine room fuel oil
supply valves.
! After test, reset opening the valves into the 2M None Shipyard 0.5
machinery room. recommendation
2 Drain and change the hydraulic oil using ISO VG-15 As Use hydraulic oil acc. 1
Hydraulic Oil. Request | lubricant schedule
336-00 | Lub Oil System
336-02 | Basket Filter DN40 Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\(/laips
1 Clean the strainer 6M Common tools Shipyard . 0,25
recommendation
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338-00 | Air Vents, Sounding & Overflow
338-01 | Aseptic Filter Nb:3
Job No Job Synopsis Frequency Requirements Maker manual reference hl\gﬁps
1 Replace the air filter element. 5Y Common tools ir::lgzwanrwdendation 0,5
341-10 | CO2 Extinguishing system
341-11 | Cylinder 50 litre with 33kg CO2 Charge Nb:3
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\gi:s
Ensure that the CO2 pressure gauge indicates 0 Shiovard
1 bar in closed CO2 manifold ™ None Py . 0,25
recommendation
Check that system components are undamaged.
Use a paint burner to
heat the self-adhesive Shiovard
2 Ensure that the Load of CO2 is correct. 3M strip during one minute recgr):wmendation 0,25
or use an ultrasonic
level indicator.
368-00 | Refrigeration Plant for Fish Hold
368-01 | Fish Hold Chiller - Compressor Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\(llaips
Visual check for oil leaks. Automatic halogen leak Paumier Frigo-Fret
1 Check for refrigerant leaks using an automatic 1w detector 9 Freezing System 0,25
halogen leak detector. Technical Manual
Paumier Frigo-Fret
2 Check viewfinder indicator on liquid line ™ None Freezing System 0,25
Technical Manual
. . . Paumier Frigo-Fret
3 ggjgzsthe trip and reclosing points of the safety 3M None Freezing System 1
' Technical Manual
Initail Only by skilled . .
Renew compressor oil. 100H refrigeration personnel. Paum_ler Frigo-Fret
4 : . o : Freezing System 1
Clean also filter and magnetic plug. 3Y/ Attention; Ester oils are .
. Technical Manual
12000H | strongly hygroscopic.
368-02 | Fish Hold Chiller - Condenser Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\(llaﬁps
. . ) . Paumier Frigo-Fret
1 Check for refrigerant leaks using an automatic W Automatic halogen leak Freezing System 0.25
halogen leak detector. detector .
Technical Manual
Paumier Frigo-Fret
2 Inspect and clean condenser. 6M Brush Freezing System 2
Technical Manual
368-03 | Fish Hold Chiller - Electrical Control Cabinet Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\(llaﬁps
Paumier Frigo-Fret
1 Clean for dust. . . 1Y Vacuum Cleaner Freezing System 0,25
Check connectors tightening .
Technical Manual
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368-04 | Freezing Tunnel - Compressor Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\(/l)ﬁps
Visual check for oil leaks. Automatic halogen leak Paumier Frigo-Fret
1 Check for refrigerant leaks using an automatic 1w d 9 Freezing System 0,25
etector .
halogen leak detector. Technical Manual
Paumier Frigo-Fret
2 Check viewfinder indicator on liquid line 1™ None Freezing System 0,25
Technical Manual
. . . Paumier Frigo-Fret
3 ghgck the trip and reclosing points of the safety 3M None Freezing System 1
evices. .
Technical Manual
Initail Only by skilled . .
Renew compressor oil. 100H refrigeration personnel. Paum_ler Frigo-Fret
4 ; ) e : Freezing System 1
Clean also filter and magnetic plug. 3Y/ Attention; Ester oils are .
> Technical Manual
12000H | strongly hygroscopic.
368-05 | Freezing Tunnel - Condenser Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gi:s
Check for refrigerant leaks using an automatic Automatic halogen leak Paumier Frigo-Fret
1 1w Freezing System 0,25
halogen leak detector. detector .
Technical Manual
Paumier Frigo-Fret
2 Clean condensate drain 1Y None Freezing System 0,5
Technical Manual
368-06 | Freezing Tunnel - Electrical Control Cabinet Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
Paumier Frigo-Fret
1 Clean for dust. . . 1Y Vacuum Cleaner Freezing System 0,25
Check connectors tightening .
Technical Manual
368-07 | Tank 20 litre Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\(llaips
If the )
Only by skilled . .
pressure refri)éeryation personnel Paumier Frigo-Fret
1 Replace filter cartridges. drop . ) " | Freezing System 2
Attention:Ester oils are .
exceed 0,5 . Technical Manual
bar strongly hygroscopic.
368-10 | Freezing Tunnel — Air Cooler Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\(llaips
nspect and clean cooler casing for deterioration of
paint and/or corrosion.
Check coil for leaks and abnormal vibrations. Paumier Frigo-Fret
1 As necessary, clean coil using low pressure 3M None. Freezing System 0,25
compressed air. Technical Manual
Check fans for any dirt build-up or unusual
vibration.
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412-00 | Generators Sets
412-02 | Diesel Engine Caterpillar C4.4 (Naturally Aspirated Marine Genset) Nb: 2
Job No Job Synopsis Frequency Requirements Maker manual reference h'\(/laﬁps
Belt - Inspect / Adjust / Replace
Coolant Level - Check Caterpillar Operation and
1 Electrical Connections - Check Da None Maintenance Manual 05
Engine Air Cleaner Service Indicator - Inspect Y C4.4 (Mech) Marine ’
Engine Oil Level - Check Genset MCS-3
Walk-Around Inspection
Caterpillar Operation and
. Maintenance Manual
2 Automatic Start / Stop - Inspect w None C4.4 (Mech) Marine 0,25
Genset MCS-3
Caterpillar Operation and
. . . Maintenance Manual
31 Coolant sample (Level 2) - Obtain (for analysis). Intial 500H | None C4.4 (Mech) Marine 0,25
Genset MCS-3
Auxiliary Water Pump - Inspect
Engine Air Cleaner Element (Dual Element) -
Inspect / Clean / Replace
Engine Mounts - Inspect
Engine Oil Sample - Obtain 500H Caterpillar Operation and
3/2 Engine Oil and Filter - Change 1Y Use lub. Oil acc. Maintenance Manual 8
Fuel System Primary Filter (Water Separator) 4150 Fuel | Lubricant schedule C4.4 (Mech) Marine
Element - Replace Liters Genset MCS-3
Fuel System Secondary Filter - Replace
Fuel Tank Water and Sediment - Drain
Heat Exchanger - Inspect / Clean
Hoses and Clamps - Inspect / Replace
Caterpillar Operation and
. . . Maintenance Manual
4 Engine speed / Timing sensor - Cleaning / Inspect 1000H Common Tools C4.4 (Mech) Marine 0,5
Genset MCS-3
Caterpillar Operation and
1000H Maintenance Manual
5/1 Battery charger - Check v None C4.4 (Mech) Marine 0,5
Genset MCS-3
1000H Only qualified Caterpillar Operation and
. 1Y personnel should Maintenance Manual
5/2 | Engine Valve Lash - Check 8300 Fuel | perfrm this C4.4 (Mech) Marine 2
Liters maintenance Genset MCS-3
Caterpillar Operation and
. . Maintenance Manual
6 Coolant sample (Level 2) - Obtain (for analysis). 1Y None C4.4 (Mech) Marine 0,25
Genset MCS-3
Alternator - Inspect.
Coolant Temperature Regulator - Replace. 2000H Caterpillar Operation and
Generator - Inspect. .
A 2Y Maintenance Manual
7 Generator Set Vibration - Inspect. Common Tools ; 2
. e 16600 C4.4 (Mech) Marine
Rotating Rectifier - Check -
. Fuel Liters Genset MCS-3
Starting Motor - Inspect.
Water Pump - Inspect
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Caterpillar Operation and
. . . 3000H Maintenance Manual
8 Engine protection devices - Check 3y Common Tools C4.4 (Mech) Marine 1
Genset MCS-3
Caterpillar Operation and
. . 6000H Use Coolant acc. Maintenance Manual
9 | Extended Life Coolant (ELC) - Adding 3y | Lubricant schedule C4.4 (Mech) Marine 0.5
Genset MCS-3
Caterpillar Operation and
. Maintenance Manual
10 Engine Crankcase Breather - Replace 8000H Common Tools C4.4 (Mech) Marine 1
Genset MCS-3
Caterpillar Operation and
Maintenance Manual
11 Coolant (ELC) - Change 8000H Common Tools C4.4 (Mech) Marine 1
Genset MCS-3
Caterpillar Operation and
. . Maintenance Manual
12 Overhaul Considerations 12000H | Common Tools C4.4 (Mech) Marine NA
Genset MCS-3
541-00 | Propulsion Plant
541-01 | Main Propulsion Diesel Engine Caterpillar C32 ACERT Phase 3 - Rating A Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\tﬂnips
After cooler condensate drain valve - Inspect /Clean . .
. . . . Caterpillar Operation and
Engine cooling system corrosion protection system 50H Common Tools .
1 . Maintenance Manual 0,5
- Inspect. 1w Multimeter . )
. C32 Marine Engine
Sea water strainer - Clean / Inspect.
Belts - Inspect / adjust / Replace. . )
Engine Oil Sample - Obtain. Cat_erplllar Operation and
2 ) . 250H Common Tools Maintenance Manual 0,5
Fuel tank water and sediment - Drain. . )
C32 Marine Engine
Hoses and clamps - Inspect / Replace.
Engine valve lash - Check. - Only qualified Caterpillar Operation and
. Initial personnel should )
3 Engine valve rotators - Inspect. 500H rfrm this Maintenance Manual 8
Fuel injector - Check per C32 Marine Engine
maintenance
Coolant sample (Level 2) for analysis - Obtain.
Engine crankcase breather - Clean. 500H Caterpillar Operation and
4 Fuel system primary filter (water separator) element 1y Fuel filter elements Maintenance Manual 2
- Replace. C32 Marine Engine
Fuel system secundary filter - Replace.
- Caterpillar Operation and
5 ﬁgg[ gigLearnCZ?--llnnsS%iit' 1'88';"_' Common Tools Maintenance Manual 2
9 pect. C32 Marine Engine
Engine Oil and Filter - Change . .
Engine air cleaner element (Single element) - Use lub. Oil acc. Cat_erp|llar Operation and
6 1000H . Maintenance Manual 4
Inspect / Replace. Lubricant Schedule . .
C32 Marine Engine
Turbocharger - Inspect.
Caterpillar Operation and
7 Fumes disposal filter element - Replace. 2000H Common Tools Maintenance Manual 0,5
C32 Marine Engine
Bolts (Fuel filter base) - Inspect / Replace.
Crankshaft vbration damper - nopect. Caterpillar Operation and
8/1 . ' 3000H Common Tools Maintenance Manual 8
Engine mounts - Inspect. . ’
. - C32 Marine Engine
Engine speed / Timing sensor - Clean / Inspect.
Starting motor - Inspect.
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Engine valve lash - Check. o;rlgo?\l#]i}lmsi%uld Caterpillar Operation and
8/2 Engine valve rotators - Inspect. 3000H perfrm this Maintenance Manual 8
Fuel injector - Check. pert C32 Marine Engine
maintenance
Auxiliary water pump (Bronze impeller) - Inspect / 3000H Caterpillar Operation and
8/3 Replace /170.000 | Common Tools Maintenance Manual 2
P ’ Fuel Liters C32 Marine Engine
Caterpillar Operation and
9 Water pump - Inspect 5000H Common Tools Maintenance Manual 4
C32 Marine Engine
Aftercooler core - Inspect.

10 Heat exchanger - Clean / Test. Refer to Caterpillar Operation and Maintenance Manual C32
Oil cooler core - Check / Clean / Test. Marine Engine - Page 102 Maintenance Recommendations
Top end overhaul considerations.

Aitercooler core - Inspect. Refer to Caterpillar Operation and Maintenance Manual C32
11 Heat exchanger - Clean / Test. . ) - .
; ) Marine Engine - Page 102 Maintenance Recommendations
Overhaul considerations.
541A02 | Reverse & Reduction Gear Box Twin Disc MGX5225DC Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\(/l)ﬁps
. 1D/ Twin Disc Service

1 Check oil level 10H None Manual 1023375 0,25
Grease the oil shaft seals of the output shaft Grease Gun + grease | Twin Disc Service

2 throught the grease fitting with Lithium Soap based 100H - 9 0,25

acc. lubricant schedule | Manual 1023375
NLGI 2 grease.

3 Change oil and filter element. 1000H Use lub. Oil acc. Twin Disc Service 2
Clean suction strainer. 6M Lubricant Schedule Manual 1023375
Check heat exchanger for leaky connections.

4 Check the zinc sacrificial rods at the inlet and outlet 3M None Twin Disc Service 05
heads and replace it if they have greater than 50% Manual 1023375 ’
disintegrated.

Check input torsional coupling for cracks and other
signs of distress of the rubber element. . .
5 Check the mounting for tightness od cracks. 2000H None Twin Disc Service 0,5
) . / 6M Manual 1023375
Inspect the input and output shafts oil seals for
leakage.
572A00 | Shafting Line and Fixed Pitch Propeller (FPP) - Longliner
572A02 | Bulkhead Seal Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
1 Inspection of the seal 5Y None Profllsqal Installat|.on and 4
Operation Instructions
572A04 | Earthing Assy Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
Check the cleanliness of the slipring face and the

1 correct compression of the hold-down springs of the W None Profllsgal Installatl_on and 0.25
brushes. Operation Instructions
Check the wear of the brushes.

572A07 | Propeller Nut Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\(/laips
Inspect all sacrificial anodes for wastage; if more . . Shipyard
1 than 50% wastage has occurred renew the anodes. &M Dry docking required recommendations 2
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572A10 | Tank, Lub Oil Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\(/l)ﬁps
1| Check lubrification oil level. W | None Shipyard 0,25
recommendations
- . ) Use lub. Oil acc. Shipyard
2 Change lubrication oil and filter 1Y Lubricant Schedule recommendations 0,5
575-00 | Sea Water Cooling System
Job No | Job Synopsis Frequency Requirements Maker manual reference h'\cﬂ)ﬁps
Operate all seawater valves to assure they are Shipyard
1 . o : ™ None . 1
operating and prevent the deposition of sediment. recommendation
9 Check the zinc sacrificial anodes and replace it if 3M None Shipyard 1
they have greater than 50% wastage. recommendation
Visually inspect all system flexible hoses. Check
specifically for any sign of cracking, brittleness, Shipyard
3 ; : 6M None . 0,5
leaking, fretting, cuts, tears or abraded areas, recommendation
deformations of the outer skin.
4 Replace all flexible hoses. 5Y None Shipyard . 2
recommendation
575-01 | Sea Water Strainer DN125 Nb : 2
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
1 Clean / inspect the port & stbd strainers 1w Common tools Shipyard . 0,5
recommendation
900A00 | Fishing Equipment - Longliner
900A01 | Longline Winch Hydraulic Power Pack Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference hl\gﬁps
Check hydraulic oil level. Bopp Longliner Winches
1 General check for leakage. w None Instruction Manual 0.1
2 Adjust pressure of valves ™ None Bopp Lgngllner Winches 0,5
Instruction Manual
3 (_)Iean filte_rs (if metal strainers) or change cartridge 500H None Bopp Lpngliner Winches 025
(if paper filter). Instruction Manual
- L Use hydraulic oil acc. Bopp Longliner Winches
4 Draining and change hydraulic oil. 1Y Lubricant Schedule Instruction Manual 2
900A06 | Winch Drum Longline Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\cﬂ)ﬁps
1 Lubricate grease nipples with Multipurpose Extreme 50H/1W Grease Gun + grease | Bopp Longliner Winches 025
Pressure Water Resistant Grease. acc. lubricant schedule | Instruction Manual ’
900A07 | Line Setter Nb : 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
1 Lubricate grease nipples with Multipurpose Extreme 50H/1W Grease Gun + grease | Bopp Longliner Winches 025
Pressure Water Resistant Grease. acc. lubricant schedule | Instruction Manual ’
900A08 | Pulley Nb: 1
Job No Job Synopsis Frequency Requirements Maker manual reference h'\gﬁps
1 Lubricate grease nipple with Multipurpose Extreme 50H/AW Grease Gun + grease | Bopp Longliner Winches 0.1
Pressure Water Resistant Grease. acc. lubricant schedule | Instruction Manual ’
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6-7. COMMUNICATION & NAVIGATION
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620-00 | External Communication System
620-01 | VHF/IMM Radiotelephone Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gips
Furuno FM8900S VHF
1 Execute functional Daily test. Day None Radiotelephone 0,25
Operator's Manual
Check antenna for physical damage and corrosion. Furuno FM8900S VHF
2 emove dust from the cabinet. 1M None Radiotelephone 0,5
Check cables for tightly fastened, corrosion and rust. Operator's Manual
620-04 | VHF/IMM Radiotelephone - Antenna Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gips
Inspect antenna for any damage. Shiovard
1 Check the fastenings of antenna base. ™ None Py . 0,25
Lo . . recommendation
Remove contamination using cleaning cloth and fresh water.
Check all cables and connections for chaffing, damage and Shipyard
2 ; ) h . 1Y None . 0,25
corrosion. Retighten connections if necessary. recommendation
620-05 | VHF Marine Radiotelephone Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gips
Check cables for tightly fastened, corrosion and rust. Furqno FM4721 VHF
1 . . ™ None Radiotelephone 0,25
Wipe the LCD carefully to prevent scratching. .
Operator's Manual
620-07 | VHF Marine Radiotelephone - Antenna Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gﬁlr']s
Inspect antenna for any damage. Shiovard
1 Check the fastenings of antenna base. ™ None Py . 0,25
LS . . recommendation
Remove contamination using cleaning cloth and fresh water.
Check all cables and connections for chaffing, damage and Shipyard
2 ; . h . 1Y None . 0,25
corrosion. Retighten connections if necessary. recommendation
620-08 | HF/MF BLU Radiotelephone Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gﬁlr']s
Furuno SSB
1 Inspect and perform a functional test. Day None Radiotelephone 0,5
Operator's Manual
620-10 | HF/MF BLU Radiotelephone - Antenna Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\gﬁps
Inspect antenna for any damage. Shiovard
1 Check the fastenings of antenna base. ™ None Py . 0,25
Lo . . recommendation
Remove contamination using cleaning cloth and fresh water.
Check all cables and connections for chaffing, damage and Shipyard
2 . . . . 1Y None . 0,25
corrosion. Retighten connections if necessary. recommendation
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620-14 | Navtex Receiver Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\c/Jli:‘s
Check connectors for tightened and ground terminal for Furuno Navtex Receiver

1 tightened and free of rust. ™ None Operator's Manual 0,25
Wipe the LCD carefully to prevent scratching. P
620-20 | VHF GMDSS Handheld Radiotelephone Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\gzrs
Inspect, perform a functional test. .
1 Clean any grime or salt residue off the unit. ™ None S$ggnuignﬁlaiﬁl;elsea 0,5
Confirm the battery is within the specified expiry date.
Before expiry Ocean Signal Safesea
2 Replace the battery date None V100 User Manual 0,25
620-21 | EPIRB Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\gips
1 Inspect and perform a functional test. M None Ocean Signal EPIRB 0.95
Confirm the battery is within the specified expiry date. User Manual ’
Ocean Signal EPIRB
2 Replace the battery 5Y None User Manual 0,25
620-22 | Search And Rescue Transponder (SART) Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\c/Jli:‘s
Inspect, perform a functional test.
1 Clean any grime or salt residue off the unit. M None Ocean Signal SART 05
Check correct SART operation using the test mode. User Manual ’
Confirm the battery is within the specified expiry date.
Before expiry Ocean Signal SART
2 Replace the battery date None User Manual 0,25
630-00 | Navigation System
630-01 | Color LCD Sounder Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\c/IJﬁ?s
Check cable of transducer for damage. .
Check power cable of transducer for tightened. Simrad Color LCD.
1 . . . ™ None Sounder Operator's 0,5
Check display unit ground for corrosion.
Manual
Check voltage of power supply.
630-03 | Transducer 38/200khz Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\c/ljﬁps
Perform a thorough visual check of the transducer. Do not use
; : At Each Dry | strong solvent | .
If necessary clean the transducer using synthetic soap and . Simrad Color ES70
1 . . ) Dock or high \ 0,5
water. Remove marine growth using fine-grade sand paper or ) Operator's Manual
Inspection | pressure
emery paper.
water
630-05 | Transducer 50khz Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\cljlz:]s
Perform a thorough visual check of the transducer. Do not use
; : At Each Dry | strong solvent
If necessary clean the transducer using synthetic soap and . Furuno FCV1150
1 . o Dock or high . 0,5
water. Remove marine growth using fine-grade sand paper or : Operator's Manual
Inspection | pressure
emery paper.
water
Doc. Title Ship Information Handbook =)
Doc. Reference 23,3 m Longliner 148 / 205
i

Doc. Revision & Date

B - 20/05/14




Chapter 6— Page 149

630-06 | Transducer 38khz Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“girs
Perform a thorough visual check of the transducer. Do not use
; : At Each Dry | strong solvent
If necessary clean the transducer using synthetic soap and . Furuno FCV1150
1 . o Dock or high . 0,5
water. Remove marine growth using fine-grade sand paper or : Operator's Manual
Inspection | pressure
emery paper. water
630-10 | VHF/ADDF Antenna Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\gzrs
Inspect antenna for any damage. Shiovard
1 Check the fastenings of antenna base. ™ None Py . 0,25
Lo . ) recommendation
Remove contamination using cleaning cloth and fresh water.
Check all cables and connections for chaffing, damage and Shipyard
2 } ) h . 1Y None ) 0,25
corrosion. Retighten connections if necessary. recommendation
630-11 | X Band Marine Radar 4kW 36Nm Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference hl\gzrs
Check connectors for tightened and ground terminal for
tightened and free of rust. Furuno Maine Radar
1 Check exposed nuts and bolts on antenna unit for free of rust 3M None . 0,5
Operator's Manual
and loosened.
Check antenna radiator for dirt and cracks.
630-13 | X Band Marine Radar 6kW 48Nm Nb:1
Job No Job Synopsis Frequency Requirement Maker manual Man
S reference hours
Check connectors for tightened and ground terminal for
tightened and free of rust. Furuno Maine Radar
1 Check exposed nuts and bolts on antenna unit for free of rust 3M None , 0,5
Operator's Manual
and loosened.
Check antenna radiator for dirt and cracks.
630-15 | Satellite Compass Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gzrs
Check connectors for tightened and ground terminal for
tightened and free of rust. Furuno Satellite
1 Check ground terminal for rust. ™ None Compass Operator's 0,5
Check the antenna cable for water leakage. Manual
Remove dust and dirt from display and processor unit.
630-17 | Satellite Compass - GPS Antenna Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gzrs
Inspect antenna for any damage. Shiovard
1 Check the fastenings of antenna base. ™ None Py . 0,25
Lo h . recommendation
Remove contamination using cleaning cloth and fresh water.
Check all cables and connections for chaffing, damage and Shipyard
2 ; ) h ) 1Y None . 0,25
corrosion. Retighten connections if necessary. recommendation
630-18 | GPS Display Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“gzrs
Check connectors for tightened and ground terminal for
tightened and free of rust. Furuno Remote Displa
1 Check the antenna cable for water leakage. ™ None Operator's Manual play 0,5
Remove dust and dirt from the cabinet. P
Wipe the LCD carefully to prevent scratching.
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630-20 | GPS Navigator Nb: 1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“girs
Check connectors for tightened and ground terminal for
tightened and free of rust. Furuno GPS Navigator
1 Check battery terminal for rust. ™ None Operator's Manuaglj 0,25
Remove dust and dirt from cabinet. P
Wipe the LCD carefully to prevent scratching.
630-29 | Autopilot Nb:1
Job No Job Synopsis Frequency | Requirements | Maker manual reference h“girs
Clean the display unit. Simrad Autopilot
1 Check the connectors. ™ None Operator's Manual 025
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6-8. LUBRICANT SCHEDULE
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Unit Initial Replenishment TOTAL
Equipment Manufacturer | capa. Product Generic Description Equival Standards CMN Art.
Litre Manufact. | Brand Name UV CNCE
API CJ-4, Cl-4, CF-
Main Engine C32 Caterpillar 138 4 CH-4 CG-4 91500000227
4-Stroke ULSD Diesel Engine Multi-Grade Heavy Duty, Shell Rimula R4L Rubia TIR E‘uro m ,Euro v (20Li Drum)
) Low SAPS Technology, Mineral Blend Oil SAE 15W-40 15W-40 7900 15W-40 ’ ’ 91500000237
Genset C4.4 DINA Caterpillar 9 Euro V (Bulk)
Cat ECF-2, ECF-3
Main Engine C32 Caterpillar 118
Extended Life Coolant (ELC) Caterpillar | Cat ELC NA Cat EC-1
Genset C4.4 DINA Caterpillar 18
- 4-Stroke Diesel Engine Mono-Grade Heavy Duty Mineral . . API CF 91500000226
Gearbox MGX5225DC Twindisc 31,4 Blend Oil SAE 40 Shell Rimula R3(+) 40 | Rubia S-40 Euro Il (Bulk)
France High Performance Mineral Hydraulic Oil ISO (3448) VG- Tellus S2 V68 DIN 51524 Part3 | 91500000117
Stern Tube (FPP) Heli 50 Shell (Previous Name | Equivis ZS 68
élices 68 HVLP Tellus T68) HVLP 68 (Bulk)
Fishing Winches Hydrauli
Powerpack > YAraule | Bopp 120 | High Performance Mineral Hydraulic & Lubricating Oil Shell | (rovious Name | Equivis 6 46 | DIN 51524 Part3 | 91500000129
ISO (3448) VG-46 HVLP HVLP 46 Bulk
Steering Gear Power Pack Fluidmecanica | 74 ( ) Tellus T46) (Bulk)
Pump Unit Station, Double for | , Nsq | High Performance Mineral Hydraulic & Lubricating Ol Shl (Tlfr'(':vsioii \,fl;fn o | Eauivie 75 15 | DIN51524 Part3 | 91500000228
Quick Closing Valves q ISO (3448) VG-15 HVLP Tellus T15) q HVLP 15 (Bulk)
Fish Hold Reciprocating Bitzer NG
Compressor 4DES-5Y-40S Refrigerating Machine Ester Lubricating Oil ISO 32 of Bitzer | BSE-32
Fish Hold Reciprocating Bit NG Reciprocating Compressors
Compressor 6GE-34Y-40P tzer
Efg;‘ggig”geraﬁng Bitzer NG | Gas Refrigerant Atofina | Forane R404A | NA NA
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Unit Initial Replenishment TOTAL
Equipment Manufacturer | @P2 Product Generic Description Equival Standards CMN Art.
" Manufact. | Brand Name AUV CnCe
Litre
. N . Omala S2 G-320
. . Extreme Pressure Mineral Gear Lubrication Oil ISO . DIN 51517 Part 3 91500000172
Windlass Tripomet 15 (3448) VG-320 Shell E)Przegllg)gszé\;ame Carter EP 320 CLP 320 (Bulk)
Elfsglc Winch 500kg - Wire Huchez NSQ | Lubricant biodegradable for wire ropes. Shell Lurop V NA
E'c‘fggic Winch 500kg - Wire | 1y, chez NSQ | Solvent for Lurod V lubricant Shell | Solvent SM NA
Fishing Winches Bopp NSQ
Rudder Stock Fluidmecanica | NSQ - . . 91500000215
Goarbox MGX5225DC Twindisc NSQ Extreme Pressure Lithium Soap based Grease NLGI-2 Shell Alvania EP-2 Multis EP-2 (Cartridge)
Electric Winch 500kg Huchez NSQ
NA : Not Applicable
NG : Not Given
NSQ : No Significant Quantity
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6-9. COMMERCIAL LUBRICANTS DATA SHEETS

6-9-1. Shell Rimula R4 L 15W-40 Diesel Engine Oil

@ Technical Data Sheal

Shell Rimula R4 L T5W-40 (CJ-4) - & S srocion

Muitigrade Heavy Duty Diesel Engine Oils
Shell Rimula R4 | Energised Protection ofls use the lalest "Low-5APS" addithve technology 1o profact under the most
severa conditions found In modern low emission engines. The protective power af the oll Is anhanced through the use of
high purity “Group I” base olls thal provide increased additive activity, It delivers significant improvements in wear
pratection, deposit control and resistance 1o breakdown under high temperatures®,

The exclusive low-ash formulation helps protect the exhaust catakysts and particulate fraps found on the alest low
emisshon vehicles, Recommended by a wide range of OEMSs, sultable for both the latest low-emisslons (Euro 4.5, US
2007) and older modal equipment,

* compared to previous generatlon olls such as AP Cl-4 and ACEA E7

Pastormance, Fealures & Bonedils = Off-highway applications

* Simpllfy inveniory needs Suilable for use in agroultural and construction apgplkcations,
el Rimula R4 L ks epproved by & wide range of leading even wilh hign levels of fuel sulphur.
OEMs, simplifying inwertory needs for flesls with a mixiure aof pecifications, Appravals & Recommendalions
angine makes.

Calerplllar: ECF-2, ECF-3
Cummins: CES 200871, 77,92, M

= DOC: 93K278
paisoning of exhaus! afler-ireatmend devices. helping malmaln | oo oo mee ia1o La

* Emisshons system capability
Agvanced ow-ash formutation helps contral biocking of ar

wedhicke emissian complignce and unglrn: Tied |:T|T-;:I|:r||::( MACE: ECLD Pramuim Plus

* Lower operaling costs MAN: 3575
Shell Riruka R4 L s Formilabed wilh an enhanced acid-conirad = 48 Approval: 228 31

system o help Neal oparabars fo achievs maximum drain
M uililiy.

* Qulstanding wear protection

BATL Emgnry 21
Renaall Trucks; RLD-3
Seania: Low Ash

Demonsirated ovar milllons of km of cusiomar service, Shell * JAS0: DH-2

Rimuta R4 L provides significanily higher levals of wear * IWECD: T2 ET (Meeks specification)

prolection than previows generation olls te prolong engine = Volvo: VDS-4, VD5-3

elfichency amd life = APl CJ-4, Cl-4+, Cl-4, CH-4, CG-4, CF-4, CF
= ACEA E9 ET

Far a full lsting of equipmen| Spprovals and recommendalions,

please corsull your kecal Shell Technical Helpdask, or fhe OEM
m m Approvals websike

= Severa duly heavy duty dlesel engines
Shell Rimula B4 L is our highest performance 15W-40 HD all
providing oulstanding prolection for virluaily afl engines
including the fatast Euro 5 and US 2007 as well as oédar units.

Page 1 of 2 - Shell Rimula RE | 1EW 40 (D14, v 2
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Typlcal Physlcal Charactertsi|cs

| Properties ek
Iwm ;
mw | mmiss | BETH D445
Kinenalc Yiscosty 2100°C mma/s | BSTM D445
Wiscoty Index | ASTM 2270
Doty #15C kgl ASTM D405 2
Sulphalad Ash % ASTM DET4
|“""3."'”""" mgKOHfg | ASTM D289
| Flash Pkl (SO ' | ASTM D92
| Pour Paing “C ASTM D57
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Shall Rimula R L 16W-40
14y

15040

148
185
130

]

1.0 max |
108 |
271 '
-33 |

Ihese characlerislics are lypical of curent producton. Whils! ftone produchon will conform Bo Shel's specification, variations in (hese characheristics

MY OCour,
Health, Safety & Emvircnmen

* Health and Safaty

Shell Rimula R4 L 15W-£40 (CJ-4) Is unlikely 10 present any significant health or safely hazand when property used in the
recommended application and good slandards af personal hyglene are mainlaned.

Avold contact wilh skin. Use Impervious ghoves with used ol Alter skin contact, wash immediately with soap and water.

Guldance on Healih and Safety is avellable on e appropriate Material Safely Data Sheet, which can be oblained from

hitge:s f weanw e shedl.com/
* Proilect the Environmend

Take used ol o an aulhorised colection poand, Do nio di’ﬁl:hﬂf[]l} Inlo drains, soll or waber,

Addillonal information

= Advice

Advice on applications nal covercd hare may be oblained from your Shall reprasentalive

Page 2 of 2 - Stell Rimuta RS [ 15W-40 (01-4), v 2
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6-9-2. Shell Rimula R3+ 40 Diesel Engine Oil

. Technlcal Data Shies

Shell Rimula R3+ 40 (crr22s.0 - a3 Petormance Monograde

Monograde Heavy Dufy Diesel Engine Ofs

Shell Rimula R3 Enargised Protection olls feature proven lubricant chemistry that adapts to your driving needs to
provide extra proteclion whatever the demands of your engine or equipment. Featuring an active-detergent system to
keep pistons and other engine parts clean, It provides protection agalnst wear for long engine life and protection
agalnst deposits for efflclent engine performance.

Perfurmance, Faalures & Benefits * Siaflonary equipment

* Equipment manufaciurer acceplance Shel Rimula B3 monogradas are sudable for certaln slationary
$hedl Rimula R monogrades are approved Tor use in a variety equipmenl, such as pumps, that run continuously under sheady

of engine applicaliens by leading QEM: slate conditions

* High siendard of piston cleanlingss * Deirolt Diesed bwo-stroke engines

fhe high thermal slabilily and ofl oxidalion resistance provide Shell Rimuta R3 olls showkd not be used In Delrolt Dlasal o
a high stantard of phsion cleanliness. stroke engines. An SAE 40 ail meeling the AP CF-0

. Low and long com o e Specification and having & sulphated ash comlent of less than

; : 1% should be used.
Crwefall eéngine cleanliness conribules bo low engina wear,

I compiaran e, malnlenance of power culpul, mare Specifications, Approvals & Recommendabions
operatonal stabilily and lower servicing cosls. . MAN : FTO
Maln Appdications = MB Approval 228.0
= MTU: Categary 1
W L) == g
* ACEA: E2

* Dedicated diesel anging ol performance
Shell Rimuta R3 monogrades hive been farmulaled o provide

For a Tull lsfing ol equipment approvals and recommendations,
pledrie consull your |ocal Shell Technical Helpdesk, or [he OEM

robust engine performance in a variely of off-highway Al sebit

applications of older on-highway dicsel vehicles

* Construction Indusiry applicalion
Engine ail lechnology is somelimes specifiad for use in the
frarsmission and hydraulic applications. Shell Rimula R3
manogrades offer premium performance and prolection for

s applications.

Pape 1 of 2 - Shedl Rimula B3« 40 [CFA228.00, w1
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lyplcal Physical Characteristics

Viscoshy

Density

Mo, .
Flash Point (COC)
Powr Poird

@40C Lty
e —
I-JE':: mPas
N @15°C kgl
- tam 2 :
T

| ASTM D 445
| ASTM 445
|ASTM D 8293
|ASTM D 2270
|ASTM D 4052
| ASTM D2
|ASTM DAT
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 Shell Rimusa R3s (CF/228.0)
40

140
145

102
0.8%%
50
-15

Tresi characlerislics are typacal of curren) productian. Whils! future producion will cortorm o $hel's specification, variatons i fess characlerislics

Y OOCUT.

Health, Safely & Emvircnmean]

Health and Safety
Shedl Rirmula £3+ Ol Is uniikely to present ary significanl heallh ar safely hazard when proparly wsed in the recommended

application and good standands of personal hygiene are mainlained

Awnid contact wilh skin. Use impervious gloves wilh wsed oll. After skin contact, wash immediately with soap and water

Guldance on Heallh and 5afely & available on the appropriale Malerial Safaty Data Shaet, which can be obtained from

Hiltpr:/ o, e sholl comy?

= Protect the Envinonmend

Take used 6l ko an aulhorised collection paoint. Do not discharge info drains, soll or waler.

Additional Information

= Advice

Advice on applicalions nol covered bare may be oblained from your Shell representative

Page 2 of 2 - Shell Rimdla R3s 40 (CF/228.0). ¥ 1
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6-9-3. Shell Tellus S2 V Hydraulic Oil

Shell Tellus $2Vv

industrial Hydroulic Fluid for wide femperature range

Chapter 6— Page 157

= FATRA PROTECTION
= VERZATNE APPLICATIONS

Shell Tellus 52 ¥ fluids are high performance hydroudic Ruids that use Shel’s unique potented
technology with excellent viscosity contral under both severe mechanical stress and across o
wide ronge of temperatures. They previde cutstanding protection and perfermance in most
mobile equipment and other applications subjected to wider ronges of ambient or operaling
femperahums.

Performance Benafits

il

Long Hutd i - Meinkenomee smiing

Shel Telbus 52 ¥ Guics help extend equiprent
minfen et intareols by resisring thermal and
chimicol breobdown. This minimizas shidge

fur nabian and providss sxcellent perfarrranze e e
'ndum}' stuncard ASTM D 943 TOST tee (Turhine
il Stabiling Tesf], p'nviding benbrer rv;||'»:.||:|i|if:fI and
systam cleanliness

Shell Talls 57 Muids ose hova yood stobiling in
ke paresenier: of mnishre, which ansuras kang Juid
lile card 1educns -hes r e &F coreos'an ard sting.

ol kaly vesaisl or hemid reirga monts.

Highby shear stoble wasosite modifiars halp:
min‘mize varigdians in the Huio procerties
througroad the Auid draiv intereal.

Cudsiondimg waar protaeion

Prowen zinc-bazed onb-wecr odditives ase
‘neorparobed b he oferve troughout the range of
\'.'T«JEF‘:lh-ﬂg DD"C“HCIH:_, il'lfll.lﬂil'lg lu'ﬂ' qu :]nl.'l oW
duty high, luud corditans. Durstanding
parfoITranee ia o range o- piston and wine pimp
taste, inchiding the fough Denien TEC [dry ond we
varsions| ond the damand ng Yichers 354025,
damansincies kv Shall "ellus 52 % Fuids oz help
syshen samponants logr ||:!r|g:-r

Maintaming spstem efficieney

Tha axendad temparature renge copab i of Shell
Trllz 57 W nllovas aFficiont oparation of makile
rarnpmert fram sold sor to aoemal operatrg
sandidinns

Saperior claanliness, exeelled Bberahiibe and high
grformanca water separcrion, di releose aned onf

Poge | of 4

(R R

Soam draraderistics oll kalp eontribute te
rivinteining ov anhancing tha afficiency of
hydroul c sstems.

The e igue aduilive apalzniin Shedl Tealys 52 W,
in e Lineticn with supen o dezanliness
Tmeeting fha revuiemen s ul irox 130 4408
2119418 class, ax Shell fllng lines, A
racognized by DI 51 524 goecifizaron, ta il
in m-cpn:nr.l b wnrics influgneas wit teansoort
nanr starogr: bet ean b afect the choon ‘iness
le’.nel] heb:!:. reduce the impn:l uFmrdnrm'nnrrfs
ar filter balodking, allowing batv extended fiie-
life arved use of finar filtvalicn far esra equipment
probackian.

Shell Tellus 52 % fluids nre fa-muloted ko fast gir

reduose without okcossive Fn-uming b |'||::||'|
efficien! Indroulic power rensfr and minimiss
Huid avd equiamant impods of covitatan-
induced ceddation that can skartan Huid |l

Applicatians

Mobile/exterior hydrauie hoplheations
Hvdraulic and Huid pewar fronsm sicn systens
in exqagead emvircnments <an be subjact fo wide
worintians in tempembura. Tha hig1 v scosite
indax of Shell Telus 52 |1a|pﬁ deliver
rns.pnns'r\-n p:f‘Furrr nnce ram n;\-d short
condiicas ke Fillood, sceere r.|ul:|.' cyerration

Pracision hydrawlic sysems
Proawan |'r_ydrr.||||i: EYEhITS PELICR aweellart

cartreal of i d wisrnsihy cvrs thr: rfzaraling C}':lE‘.

Shell Tellus 52 arowdes grenter kempomiare-
wiscasity wehiline somporad to 155 HM Auids
that con halp improve the pefarmaics of such

yilams.
HAAL D
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U

Far -are savara epacstiag coteitishe, laager Tuid lifa
ardenhancee ek siar oy, tha Shell Tuluy *33% ard 7347
ronges offer codifiored @-Farmares barafivi.

Specifioations and Approvals
Shell “alus 55 W A ds heras tha Salloring opaals,

Dhamizar Ayavalizs (1700 9F-1, HF-2]

Cincirmali feching P38 (150 32), P70 50 44 2 45
150 4]

Colon Yickers th- 2950 &

Cokn Vickers |-286 &

Shal Tulluz 52 4 ids meal ar akeocd e roqui emots

nF

Swedish Stancurd 55 15 54 34 Ada
15 11153 1Y Thoids

AFRKOR MI-E A43-0032

ASTHA & 153-00 1Y Flicl

LAM &1 522 Per 4 'I".l'lP'l:,-]'m
GELT81-1-5.4 Hy Ruids)

Fzr @ holl listin = =+ =quipment Pr-.'.rmls el
rexxzinTendalions pleose Dsnsi vour kcal Skok

tevhini 2l '|dr:- deak

Heakth and Safety

Cuicarcs on Faoth md Safery is aesilobla an e
ooorapriate tMalericl Ech'}'I'.Imn angl - iy et L
azcined -rom your Shell represenienive,

e Page 2 al £
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Compatibility

kel Tellas 52 % Auids 21z saivedl - ae wilh s
hy‘dru.ﬂin: pLrps. Hmv:v'cr_. p|mm rorcuf . Sl
tepresentative hefars uging norame contair g

s hear plor=d companents

Fhid Comparibiliny

Sl Lall iz 57 % B ds e compenibla ol inest
other reineral gl oxed Fredraalic Juds. However,
minccl gif hyzravic Buds sheukd ner ke miwed wil
ather Huid ypes |e.g. eevroamerdlly oeosgslile o
fire res shans Auids;

Secl & Paint Compalibility

Sleall Tllus 52 W a1y dre wampat ble with 2=l
natsials avd pains bonrelly speciled “or us= wa
rainizril ails

Protect the Enviranment

Take aema vpcrachic Aed ba an ararized sallectian
panl. [is vel disthargs 11k drains, scil o waoler.

Adrice
Adv'ze on nnf:limlinu v reowcrzd in e leafles
meyp ba abioned ram yan e Shel rapirgrebetivi

pE R W H
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Typical Physical Charadfaristics

Chapter 6— Page 159

Shal Tolha 52 % 15 2 32 if & 10
150 Fuid Type o HY 1 I [ Hy
Hhamlic ¥Tscosiby ASTR O A4 5]

R, a0 495 T30 PREH]

2 AT, 15 2 23 A 2] 1
D10C, 0N 3B A A1 k- iR dn
Wlacaity Indes 150 2203 “dz2 142 143 144 14.2 42
Density & 15°C 150 7 2145] kg w2 LB 357 471 - =h1]
Flewl Pabind [1562 2952 17 EH A sl L] 224
Skl Crzun Cupl, M

Frer Folr 150 30715], C A -4 i - 18 -0

Thizw disuzkrizlic o enied 2° areni precci en Wbk ke proasoior. val conkam B She s sanddlisne sansdlees P

e SN A = e a0

Al

e daf 4

i e
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W

Viscosity - Temperature Dicgram far Shell Tallus 52 v

10e = = = — o e e — s o ety e o
1000
]
-g 100 ? oo
]
E
d
L+
N
i ' "ﬂ-.__‘:“"\;i:‘\.ef“ _ 1]
TR
%H’E‘H:ﬂb
\.‘Q‘:‘ 3z |
\&\ 7l
i 15 |
‘ il
.30 0 mn ¥l a0 an g 120
Tamperaiurs, °C
Hol barame Poge 4 of 4 T e
Doc. Title Ship Information Handbook
Doc. Reference 23,3 m Longliner | 160/ 205
Doc. Revision & Date B - 20/05/14 i3

© CMN group all rights reserved




6-9-4. Bitzer BS32 Refrigerating Machine Oil

Fulgruhstur-ﬁla BSE32
und BSESS fir
Hubkolbenverdichter

Inhalt

1 Allgemalnes

2 Anwendungsbereiche

3 Eigenschaften der BITZER
Estorile

4 Alternativen zu BITZER
Esterdlen

5 Einsatz von Esterdlen mit chio-
riarten (H)FCKW-Kaltemitteln
(A2 etc.)

1 Allgemeines

BITZER-Hubkoibarwerdichler werden
flir den Einzatz chiorreder HFRW-Hil-
temnittel (R134a, R4044, R407AB,
R407C, REOTA edc.) mit einem hoch-
warligen Polyolaster-Ol beflll. Bed
Fabrikbeliilung arbalt die
Typenbazeichnung des Verdichters
den Zusaiz *¥* — z. B. 4CC-6.2Y.

Esterile bieten — im Gegensalz zu
korventionelien Schrlermitiein — elng
gute LasSchieit mit HFKW-KaNarm-
teln und sind deshalb for den Betriab
mit digsen Stoffen zwingend edordar-
fich, Sie haben daniber hinaus hervor-
ragende Schmisreigenschalien und
ein ghnsliges Viskositataverhalten
{hoher Viskositats-Indax).

Waltere Informationan Ober die Be-
sondarheitan im Uimgang mit Ester-
dlen sowie Loslichkaitsgrenzen siehe
Technische Informationen KT-G20 und
KT-630.

Technische Information
T l io

Polyolester Oils BSE32
and BSESS for Recip-
rocating Compressors

Contants

1 General

2 Application ranges

3 Properties of the BITZER
estar oils

4 Alternatives to BITZER
ester oils

5 Use of aster oils with
chiorinated (HYCFC
refrigerants (R22 etc.)

1 General

BITZER reciprocaling comprassors
which are intended Tor wse with chlo-
rine free HFC refrigerants (R134a,
R4044, B40TAB, R40TC, RSO7A
eic.) ara charged with & high quality
polyolesier gil, Yhen factory charged
the compressor designation has the
supplemen *Y* - . g 40C-8.2Y.

Contrary to corventional lubricants,
wsler olls provide good miscibility with
HFC refrigerants and are tharahons
ezsantial for the operation with these
sulbstancas. Moraovar they have oul-
standing lubrication characteristics
and a lavourable viscosily perdorman-
e (high viscosity inde).

Furthar information concerning tha
special handling ol aster oils and mis-
cibility limils ane given in the Technical
Infermations KT-520 and KT-630.

Chapter 6— Page 161

Huiles polyolester BSE32 et
BSESS pour compresseurs
piston

Samimalre

1 Géndralites

2 Champs d"application

3 Propriétés des huiles aster
da BITZER

4 Alernatives aux huiles ester
de BITZER

& Emplol d'hulles ester avec des
fluldes frigorigénes chiorés
(H)CFC (R22 atc.)

1 Genéralibés

Las compresseurs a pistons BITZER pré-
wus pour ravadler avec un luide frigos-
géne non chioné HFC (A134a, R4044,
R40TAE, R407C, ASOTA, e} sont Rvids
avec une charge dhuile pofyolester de
haute qualia. Pour les compresseurs
"chargas” en usine, la désignation du
Iype esi complélde par la letire ™Y - par
exgmple 40C-6.2Y,

Contrairement aux lubsifiants conven-
lhpninels, 85 huiles asler sonl miscibles
avac les fluldes frigonigénes HFC si blen
gue leur emplal Bvec ces substances
s'imposa forcémant. Da plue, ces huiles
prisentent de trés bonnes caractéris-
liques lubrifiantes ef un comporioment
avantageuy de la viscosild (indice de vis-
cosité élavd).

Pour d'aulres inlarmations reiatives aux
particularités et  I'ubisation des hules
gster ainsi qu'aux limites de miscibdits, se
narer aux Informations techmigues
KT-620 el KT-630.
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<G>

2 Anwendungeberelche
2.1 BSE32
Basigvigkositit 32 c5t bed 40°C

2 Application ranges
2.1 BSEa2

Basic viscosity 32 o5t at 40°C

2 Champs dapplication

2.1 BSEaz

Wiscosité de basge 32 oST 4 40°C

R134a - H
R404A - "
RAOTA - iH
R40TE - -
R407C H
RS0TA - H

M
M
Ll
(]
M
]

(L
stationdre Kalte- und Klimaaniagen bis zu einer Vedlissigungs-
lemperatur van 55°C
stationary refrigeration and air conditioning plants with condensing
L temperatures up to 55°C

installations de réfrigération et de condtionnerment d'air stationnal-
ras jusqU'A une température de condansation de 55°C

2.2 BSESS
Basisviskositat 55 o5t hel 40°C

2.2 BSESS

Viscositd do base 55 cST a 40°C

siationdre Kalte- und Kimaanlagen
stationary refrigeration and air conditioning plants
inslallations de réfrigération et de conditionnement o'eir stationnaies

Detinition der Anwendungs-
bersicha

HH Hochklimabessich (1, bis 25°C)
H Kiimaberaich

M Mormakihl-Baraich

L Tiefkihi-Baraich

schrénkungen z. B. L-Bareich bei
Ai34a)

Definition of application ranges

HH high temperature air conditioning

orET

(prarily ’
L range in case of R13da)

Deifinition des champs d'application

HH climatisation & haute températuras

M
L
]

{1, jusquia 26°C)
domaing de climalisation
domaine & moyenne bempédrature
domaine de congdlation

champ d'application peu recomman-
dd (restrictions partielles par exemple
charmg dapplication L pour R134a)

KT-510-4
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<G>

2 Anwendungebereiche
21 BSE3R

Hasisviskositit 32 o5t bed 40°C

2 Application ranges
2.1 BSE32
Basic viscosity 32 cS5t at 40°C

2 Champs dapplication

2.1 BSE32
Viscosité de base 32 cST 4 40°C

Ridda =

$335%

T T EEEZ§

o

larmparatur von 55°C

' el o i

stationdre Kalte- und Klimaanlagen bis zu einer VerflGssigungs-

stationary refrigaration and air condifioning plants with condansing
tompenatures up to 55°C

installations de réfrigération et de condrionnament o'air stationnal-
res jusgU'a une tempénature de condensation de 55°C

2.2 BSESS

Basisviskosital 55 c5t bel 40°C

2.2 BSESS
Basic viscosity 55 ¢St at 40°C

2.2 BSESS

Wiscosith do base 55 o5T 4 40°C

stationdre Kale- wnd Kimaanlagen
stationary refrigeration and air conditioning plants
inslallations de rélrigération et de conditionnement d'air stationnaias

Definition der Anwendungs- Definition of application ranges Définition des champs d'application
beraicha
HH Hochklimabereich (f, bis 25°C) HH high termperature air conditioning HH climatisation & hauts températures
H  Kiimabersich ﬂlr up to 25°C) l,, jusgu'a 25°C)
M Mormakihl-Baraich H  air conditioning ramgs H domaing de climalisation
L Tiefkizhl-Bereich M medium termperature ranga M domaine & moyenne lemparature
{) Weniger emplohlanar Anwen- L low temperatue range L comaine de congélation
dungsbereich (teibweige Ein- 0 range less racom- {} champ d'applicetion peu recomman-
schrénkungen z. B. L-Bereich bei mended resiriclions a.g. i (restrictions partielles par exemple
A134a) L range in case of R134a) charmg dapplication L pour A134a)
2 - o i lﬂ:ﬂﬂ-i
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3 Elgenschafien der BITZER 3 Properties of the BITZER 3 Propriétés des hulles aster
Esteridle eater oils de BITZER
3.1 Technischae Daten 3.1 Technical data 3.1 Données technigques

BSE32 1,008 243 -48 BE1 .2 &0

3.2 Mischungsgrenzen 3.2 Miscibility limits 3.2 Limites de miscibilitd
R134a R134a
= m
ra el
o [}
HSES: [
l’ ™ 1 BSESS '\
£ \\_
o 20 40 B0 [l 'Hn n i 80 )
g RAR4A R4D4D
) r 100
& o) [y
A . - .
- ‘N.‘_ﬁl"‘r
E -2 BRE3Z Ful BSESS
g -0 -20
E W =
L] il 40 B %] =] m ELu) & %)
R40TC Rd104
0o 600
1'{:]m ] = — ™ |
B0
1] B5E32 il BSEBR {:
N
=20
s il e ol
=50 80
o 0 a0 B0 %) ] 0 4l L

Massonanind O in Kaltemitinl ) Farcantags by mass of oil in rafrigemnt / Pourcaniage en masse d'huiln dans ke fuids ingorigire

Abl, 1 Mischunpgsgranzan Fig. 1 Mfincibillty imits Fig1 Limitas de miscibilile
Gersichigariell OF im KaRemitisl Wieight percantage ofl in relrigerant Paurcentage de messs dhule dans
fuide fripongine
KTs104 N - 3
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3.3 Kiltemittel-Kanzentration im O 1.3 Refrigerant concentration in ol 3.3 Concantration dao fluide Irigorigine
dans I'hulle
R134a /BSE32
[bar]
an
20 awzé
,«f'i?V
10 f_,f"'ﬂ 10%
..-*""'H_._ ..—-"""'f
—
0
2 a8 0 25 50 76 ["Cl 100
g
P R404A | BSE32 R407C / BSE32
ﬁ [bar] / [bar] 0% /"
= an % a0
30%
: /;”3/ o
m
P r,/ A 20 ral
< EEARTY A 1%
i r_,’//r o 10 = ¥l Tl
E 2 — ugsﬁ —
E .25 0 25 50 75 ["Cl 100 4F - 50 80 ["Cl 110
% R134a / BSESS R410A / BSES5
£ [bar] [bar] 7
£ 30 3"::;#" /%/
20%——|
” w | ] ]
: 20% / ,//““*-
0 10 -
L [~ T T |
ﬂ_.._.z_."""'_-—-—-'"f el o l
-25 i 25 &0 75 [*C] 100 50 75 [*Cl 100

Abb. 2 Kalbemial-Konpeniration
[Massei 26} im O in Abhdngigkeit
wan Kaitamifialdnuc wnd

Oemperatr | 08 temiperatiire | Température de Mhuils

Fig. 2 Redrigerant salutian in of depend-
ing on refrigerant pressure and off
{imass %} lemparature

Fig.2 Cencentration de fluids igorigans

dans Mhuile (massa %) an fonchion da
I8 pressicn du lluide bigorighne &l de

permtur ln femparature de Fhaile
4 KT-510-2
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4 Alternativen zu BITZER
Esteralen

4.1 B3E3z

Deastsche BP Castrol lcamatic SW 32

EAL Arclic 22 GG

Exxonbobil EAL Arctic 32

Exxonbobil  EAL Arctic 68

Shall Clavus REB

Die gananntan Alternatv-Ole emspre-
chen in ihren Eigenschaftan weilge-
hand dar Originalfillung BSE32 und
BSESS, Eine Mischuwng rmil dorm Origi-
naltd ist mbglich — nnerhall der jawei-
ligen Viskositategruppe —, sofern ent-

gende Vorausselzungen fir den Ein-
s&lz von Altemath-Olen sind vom
Herstedler bew. Lisferanten garantierte
Produlidgualitdt und Feuchiigheits-

=

N
!
é
E

Dewtsche BF Gastrol lcemafic SW 32

EAL Arclic 22 CG

ExconMohil EAL Arclle 52

Igl
:
:

:
ﬁ

|
E
:

ExxonMobil  EAL Arcfic 68

i
]
g

:E
B
g
£
=3
2
:

<G>

4 Alernatives aux hulles ester
de BITZER

4.1 BSE32

Shall Clavus R32
4.2 BSESS

Desytsche BF Castrol loematic SW 63

Exwondobil  EAL Arctic &8

Clavus REA

Les albama‘um précilées présentant

BSE3Z ¢l BSERS, A linbérieur dun méma
“groupe® de viscosié un mélangs avec

blesh pour b champ d'application concer-
i, Les canditions préliminaines 3 Famploi
dhuiles alternatives sort une qualilé de
produit et une tensur en eau (< 50 ppm)
garanties par |e producteur resp. be four-

wirrhe (< 50 ppm). nissour,
Achtung! Attention! Attention |
] ‘Wegan der spazifischen Due fo the specific formulation of En raison da la farmulation apécifique
" Formulerung des BSESS mit BSESS with respect to the fribolo- du BSESE relative aux propndtes tri-
Blick aul die ribologschen Eigen- gical characteristics, only eriginal bologiques, wiilisor uniquement de
schalten, darf 10r die Erslbe- ol shall be used tor the first char- Twiile origine pous ke premisr rem-
filung dar Vardicher nur Original- ga af the comprassor. The aler- pk=sage des comprasseuns. D'aulres
il verwendat warden, Oben ge- nalives listad abave are allowed alernatives Istdes ci-dessus ne sont
lishete Altprmativen sind nur fir only in case of senice. andoristes quo pour Tenkretion.
dian Servicelsl ugelassen.
KT-510-4 5
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E Einsalz von Esterdlen mit chio-
rierten (H)FCHW-Kaltemitteln
(R22 etc.)

Inzwiachen basteht auch ped Antagen
mit {HIFCEM-Kaltemittaln sin Trend
zur Baklung dar Verdichter mit Ester-
@l, urm aing spditere Umnstellung aul
chiorreie Killarmifted 2o vereinfachen,
Esterfile aind grundsatzlich awch fir
derartige Anwendungen geaignet,
jedoch besieht ain deutlich erndhies
Risdkn hinsichilich Verdichlarver-
schipill und chemischer Stabilitil des
Kanekreslauts, Digs gilt salbst im
Hinblick darauf, dass in BITZER-Vear-
dichtern nur besonders hochwertige
Materialien zum Einsatz kommen =

u. a. nitrigrte Wellan, sondedoehandal-
e Lager, harivwerchromie Verdich-
tungermge, Edelatanl-Arpedsvantis.

Auch das Argumant ainer verainiach-
tem Umatelung auf chlorfrebe Alter-
natstoffe gilt nur wnter Einschran-
kwng. Eina qualifizierta Umstellung
erfordart auf Grund dar urvermaeid-
lichen Kontaminiarung des Ols mit
Chior aus dem (H)FCEW-KARamitbel
ohnehin einen mahrfachen Oftwachssl.

Dar Einsalz won Esterdl in Varbindung
mit (HIFCKW-alemitiein soile im-
mer sorglaleg abgewogen werdan,
wobsi folganda Punkie berlcksichtigt
wardan missan:

* Besm Betrieb mit (HIFCKW ist die
im Esteril geldste Kikemithelmen-
g mehr als doppell so hoch als
e herkdmrmilichen Schmierstotien
oder bel Verwendung von Esterdl in
‘erbindung mit chiorfreian HFRW.
Daraus resultier! vor allem bei
hehen Saugdricsen wnd nisdriger
Gliemperatur ene starke Viskos-
tétamindemeng mit der Gefahr gines
arhihten Verschieifes. Basonders
kritisch ist dabai der Startvorgang
nach Kngeren Stillstandszedtan.

= Esterdle sind stark hygroskopisch,
Sia erfordern deshath bei (HFCKW
aul Grund des Chloranbeits sinen
basomnders hohen Trocknungsgrad
(= 50 ppm], der in der Praxis mur
mat erhetiicham Aufwend arraichi
wardan kann, Ubarhohte Feuchtig-
kaitswerle Kihren zu Hydrolyse wnd
dami zu Saurebildung und Kupler-
plattisrung sowie in der Folge zu
Verdichtarschadan

§ Use of ester oils with chlorinated
(HICFC refrigerants (R22 atc.)

A trend also exats towards charging
compraesors with aster oil for plants
with (HIGFC rédrigarants, to simplfy a
subsequent convarsion to chlaring
free refrigarant. Esler oils are ganarsl-
ly suitable for such applicabons, how-
aver, B significantly increased nisk
axists reganding comprassor wear and
tha chemical stability of the system
This apphes even though BITZER
COMprassors are constructed with
high quakty materiaks such as suriace
herdened shafis, specially treated
bearings, hard chrome plated com-
pression rings and high afoy stesl
vialve reeds.

The argumant that the comarsion &
altarnative refrigerants is simgiied is
ondy valid with certain restrictions. A
guelfiad conversion requires rapeated
ol changes dus to the unavoidable
contamination of the oil with chlorine
fram e (HICFC refrigeranl

The use af esier ail in cambanation

with (HICFC relvgerants should at-
ways be conaiderad carefully espe-
ciglly regarding the fiollowing points:

+ When operating with (HIGFC the
quantity of refrigarant disscdved in
tihe aster oil is more than double as
with conventional hubricants ar
when operating with a combination
of ester oil and chlorine free HFC.
This results in a strong viscosity
reduction and tha danger of in-
creased wear, pspecially in cases
ol high suction pressure and low oll
temperatura. The starting proce-
dure after a long pericd of standstil
is particularfy cntical,

+ Ester cils are strongly hygroscopic
and therefora require a vary high
degres of debwdration (< 50 pprmj
when used with (H)OFC due fo the
ehlorine content; this can only ba
schieved in prachce with & consid-
erabla affort, Excessive moisture
content leads to hydrohysis and
Therety 1o acid formation wilh cop-
par plating resultng In dameage o
tha compressor.
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5 Emplol d'huiles ester avec des flul-
des frigorigénes chlords (HCFC
{RZZ atc.)

Entre-temps, il existe une tendance au
ramplissage des compresseurs avec da
Phuile ester méme quand ceux-ci sont
privvus pour travalller avec des Nuldes
{HICFC, cecl en vue da la simplfication
d'une conversion future avec un fluide
gmampt de chlore. En principa, kes huiles
astar soni adapldes a ce type demploi
mats il subsste un dsque soorg dusure
du compresseur e de stabilité chimique
du clrcuit frigorifique. Ceci resta valable
tout an sachant qua sauls des matériaux
de trés hawulas qualités sont amployas
dans les compressours BITZER — anlre
autre, vilebraquin nitruré, roulements spé-
ciglemant treftés, segments chromés dur,
clapeds de traval en acier inoxydable

D mémea, Fargumentation dune conver-
eion simplifiée avec des produits da sub-
stitution exempts da chlore n'est valable
que sous cartaings rsticions, Une con
version de qualité nécessite, en raison da
la contamination inévitabéa de I'huile avec
du chlora (du fluide frigorigane (H)CFC),
plusieurs vidanges d'huile.

L'emploi d'une huile aster avac des
fuides frigoriganes (HICFG devrait tou-
jours by soigneussment ridldchi, en
ienant comple des points suhants:

= En lonchonnement avec un luide
[HIGFC, la quantilé de fhede frigor-
g&ne an sodition dane 'huile ester eat
le double de calle avec wn lubrifiant
conventonned, ou kors de lemplai
drune huile ester avec un Buide HFC
exempt de chicre. 1 en résulle une
torte diminution da la viscosité avec wn
risque dusure plus important. principa-
bement pour des pressions d'aspiration
dlgvies of une faible tempdrabure de
Ihulle. Le phase de démarage aprbs
de longues améts est particuliéremant
critigus.

= Les hasdes ester sont fortement hygros-
coplgues gt nécessitent par conse-
quant pour las (HICFC, en rason de la
prasance do chlora, un degré de das-
siccation parficulidremant poussd
{< 50 ppr} qui. en pratique, n'ast oble-
nu qu'ave:s une impartants mise en
oauwre. Une tenaur en eau frop élavéa
angandra une bydrolyse el par consd-
quent une formation dacide ef de
dépdts de culvre gu peuvent aboutir &
des dégéts sur ks compresseur
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= Eslerdle haben ein besonders
gutes Lislichkeltsverhalien gegen-
Uber Schmutzablagerungen in der
Arlage. Sie arhdhen damit die Ge-
tahr gingr Schadigung des Verdich-
fers durch aipgeidsten Schmutz.

Resultierendes Anforderungen

= Batrieb bei K¥mabedingungen (H-
Bereich) und Einspritzkihiung
(CIC) mit einstufigen Vardichbarn:
- Esberl mil hoharer Basisvisko-

sitdl sinsetzan (BSESS an Stolle
won BSEAZ).

= Bal der Montage:

- grundsatzlich mur Rahrigilungen
und Anlagen-Kompananten ver-
wenden, die innen sauber und
trocken sind (frei won Zunder,
Metallspdinen, Rost- und Phog-
phat-Schichlen) und déie luftdicht
varschicasen angaliefert werden

- reichiich dimensioniarten Tracknar
mirbauen

- saugseitigan Resnigungshiter gin-
bauen

- 0 sorgfakig handhaben:

Ol vor Feuchtighsit schiltzen.
Mur originalverschraubite Oldosen
werwenden!

+ Bai dor Inbetrigbnahme:
- haehgradig evakulern
* Balrigh:
- rur innerhalb abgesicharter
Temparaburgrenzen

- Olzumptheizung hoher Lelstung
wansandan

= Trocknar nach ca, 100 Baetriahs-
slunden arneUam

= Ester pils have an especially good
solubility behawviour wilh regard 1o
systam dirl depasits and therelons
increase the danger of damage to
thier compressor due 1o loosenad
dirt.

Resulting requirements

* Operallon &t alr conditioning range
{H renge) and injaction cooding
{CIC) with single stege compras-
S07E:
= Lsa estar ol with & highar basic

viscosily (BSESS instead of
BEE32).

+ While mountng:

- Onily use tubas and components
which are clesn and dry inside
(frea from slag, swarl, rust, and
phosphate coalings) and which
ar daliversd with an air tight seal

- Install genarously sized drier

- inatall suction side cleaning filler

= handle the oil carefully;

Keap oi din
Usa ol from originally sealed con-
taners only!

* While commissioning;

- evacuate to a high-grede vacuum

= Operation:
- within controlled temperature lim-
ita gty
= usa a high capacity crankcasa
hoater
- change the drier after approxi-
mately 100 operating hours

= Engur with plant controd
- aufficient suction gas superhaat
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= _%

Las hudes ester présentant la particu-
laritg de dissoudne forlament les dé-
pots dimpureté résidusls du systims
frigorifigue ce que augmente la risgue
de détérioration du compressewr par
les impuretds gui ont 64 détachees.

Exigences rdsultantes

Fonclionnement dans le domaing de

climatisation (champ d'apphication H) at

en cas de rafroidissamant par Injection

da Bguide {CIC) avec un compresseur

mand-elags:

- Ermployar une huile aster dvec une
viscosité de base plus dlevide (BSERE
au lieu de BEE3Z).

Pendant ke montagea:

- ne wiliser gua des lubes et des com-
posants, qui sont propras et secs &
Imigriour (pas de calamine, da
copeaux métalques, de dipits de
rouille et da phosphales) ef qui sont
Iivrés harmétiguarnant clog

= ingtallar un déshydratewr largamant
dimansionna

- ingtallor wun filtre do netioyage & Faspi-
ration

- Manipuler 'huile avec précaution:
Protéger I'uile contra IFhurmidité.

W ufilisar qua des bidons d'huile far-
mis doniging

Pendanl la mise an service:
- rislinar un vide poussa

Fonglicrmemant;

- saulament dans las imites de tomps-
ralures autorisdes

- utiliser une résistance de carter de
puisEance elevas

- ramplacor la déshydraleur apras

- avoid short operating pariods . foncti
*  Mit dar Anlagenstauarung schar- - protact against fiquid slugging :v:mmn TENE Mo O
stolan: = in gartain cases provide a pump
- ausreichende Saugpasiberhit- W SYSHEm + Assurer avec la commands d'installas
ung than:
= Kz zsitbetrieh vermaidan - surchauffe & Faspiration suffisante
= gegen Flissigkelisschlage absi- - awiter las courts cycles
chaim - pravenir des coups de liquide
- gof. Abpumpschaliung vorsehen = privgir dveniueliament une comman-
da par pump down
KT-510-4 7
Doc. Title Ship Information Handbook
Doc. Reference 23,3 m Longliner 168 / 205

Doc. Revision & Date

B - 20/05/14

© CMN group all rights reserved




Bz

Hinweisa

* Wegen der besonderan Risiken mil
Esterdlen n (H)FCKW-Katekrels-
lufen bledbt im Falle eines Vardich-
terschadans die Beurteilung eines
Garanisanspreches der individuel-
len Ubarprifung des Verdichters. im
Werk vorbehalten.

= Alla Verdichter der °.2-Generation®
kannan beredts mit den chiorrelen
Stoffen R134a, R404A, R40TA,
R40TE, R407C und RS07A ainge-
setrt werden. Dabed kommen die
pasitiven EiganschaMan von Estardl
voll zum Tragen. Eing solche
Lésung solite deshalb gegendibar
[HIFCKW-Systarmen mit Eaterdl
bevorzugt wardan.

Recommendations
= Duse to the special risks with aster

olls and (HPGFC refrigerant circuits,

in the casa of comprassor damage
wa rasersa the right to assess a
guarantes claim according to an
individhual excamination of the com-
pressor in our ackory

= Al cormpressors of the =, 2-Genara-
tion® can already be used with
A134a, R404A, R4074, R4OTE,
R407C and R50TA. Haraby the
positive characteristics of ester oils
ara fully axploited, Such a solution
should thenedore be prefered ower
an (H)CFC system with ester ail.

GeAOCUP OrF CoOr M PR N ErS

wwew, el e che = bitear @b Lo, de

Bitzer Kihimaschinenbau GimbH
Eschenbriinnlestrafa 15 = T1065 Sindetfingan, Germany
fiom 48 (0] TO 31 8320 = fax +48 (3) 70 31 932-146 & -147
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Indications
= En raigon des risques parbeuliers avec

las hisles ester dans des circuits frigo-
rifiques avec des fluides (H)CFC, le
gain da la garantia, en cas de débério-
ration du comprasseur, ast assujetl au
conlrile spécifique du comprasseur en
isime.

Tows los comprasseurs de la “géndra-
tion 2° pauvent re uliksas avec les
fuades frigorigénes exarmpls de chlore
R134a, R404A, R407A, R407B,
RAOTC et RS0TA. Dans ce cas, las
proprigtés posilives des huilas ester
sond phinement explaitées, Par consd-
quent, une solulion de ce genne devrail
Atre préférée A celle de aystémes avec
un fluide (HYCFC at una huile ester.

- ATHE
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6-9-5. Shell Omala Oils

Shell Omala Qils

Chapter 6— Page 170

High quallty industrial gear and bearing olis @

Shell Omala Qilz are high quality, lead-free, extrema-prassure oils designed,
primarily, for the lubrication of heavy duty industrial gears. Their high load camying
capacity and anti-friction characteristics combine ta offer superior performance in

gears angd gther industrial applications.

Applications

3ol Cmaka Gils e forrmalaled asing hiyl vissosily
index, solvent refined, hase gils and incorpcrale |
speLial sulphur-phosphorus addilive o provicc an
extrarma pressure perfarnng ace which allow troub 2
Tree appl-catlon i1 lallowing arcas:

* Stael gaar ransmissions

4 fndusiriafl gear ohves whers a full ER
pelormancs is requirad

4 HBearinrgs

* CGirculating and splash fubriceted gyatems

Fur aulur-ative hypaid geare. the apprapriaba Shall
Gpiray Qil should be uscd. as the Gmala are 1ol
dasignad "or Lhis purpose.

Parfarmance Features and Benefits

» Ouisfanding cxidatiar and thermal stabilify
Witk stands hina themmal loadiag and 1esists the
farTation of slucga. Provices extandsd oil lifs,
even with bulk o | temaeratures of up 0 100°C in
cerlain apphzelions.

* Cffeciive corrosipn inhibilioer
Pratects Bath sfeol and broaze camponens, cewen
n tha presence nf centaminalion by water and
solids.

a | pad-free
dperate acceptabdity, Reduced healll and
pmducl removal fske.

®  |¥ide ranrge of vzcogities
Cators for the most vaned and arcuous industnal
applicatinns.

a  ¥ater shodolng properiies
Umzla also have excellent welsr ssparation
projerties, such that ckcoss wotor oon ne drained
=asiy mom lubricztion systers.
Wiater ran greatly aoccioraln surface fatgue wih
geArs and beanngs As well Az pramating ferrous
COIMEEIcn o internal surfaces, Watcr
contarrination shacld therefore be aveided ar
remcve 8s q.icky as pogsinle arter the
OCCUrer ce.

v Excellert Load Gannyiing Capecily
Redures gear trath And oeanng wear an hoth
stocl and brones corponsnts. e lead
nakying canacizy of Ormala, A3 detemingn in
laowralory tosls, i significanty bellor (Man Lhat
of lzaefed gear qaile. Gear tnoth wear is
reduced. particula-ly urder condilions of high
Inad,

Typical test regults for Crna A 220 Ars

Extreme Pressure Propettles
Timken weaar and lubricanl lasling
mackIne

Iiin OK Load AJ |bs
ASTM D 27a2

| Faur Ball Extreme Pressure Test
Initial selzure load 2840 kg
ASTM O 3783

FZ2G Load Carrying Tes1
Failure kad stags

205G A8, 3/50 =12
F2C AN E.EED =12

Specification and Approvals
Mea!s Lha 150 128251 Type CHC spercilicaliar:.
Meets the Dav d Brown 51,8310 apeciieatien.

Advice
Artylce on appllcadons Aot covered Inthes lcaflct
nay ke abizined fror wour Shetl representative.

Heakth and Safety

Guidance an Haalth 2nd Satety are available on
the appropriale Maledal Salaly Dala Shasl which
can be obtalred for vour Shel representative.
Protect the environment

Take used oil la gn aulthariswed callgclion poink
O pat digcharge ot crains, soil or waser.

SRR MNFGF A Jamrala - page 107 1A
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Typical Physical Characteristics

Chapter 6— Page 171

Omala 6& 100 150
150 Yiscosity Grade 302 3448 G 100 130
Kinmmatic Yiscogily 1= 3104
& 40°C e 68 10 150
PELES B BT 1.4 130
Viscoaity Indax 152 2008 at2] 10¢ 100
Flash Pgint COG vl EERCE 140 192 B0
Pour Polint G [ 150 e -2 -24 -2
Density at 15°C kgtm® | 1012186 | 847 331 EGT
Omala 220 320 4E0
130 Viscosity Grade [ERFTET) uun 3z FN)
"Kinemat: Viscosky [ =M
at 4G mmts | 220 20 EE™
| gt 100*C mrni'a 4.4 280 Jn.a
Vizcosily Indox IS0 2%0% | 100 o0 BT |
Flash Fofnl oS TOE0Mer | 200 204 |
Pour Poinl S IS0I016 | -1 -5 -7
Denalty ar 157 kg™ 150 12188 [T a03 a4 J
COmala GED 800 1000
IS0 Viscosity Grade IZ0 544 GhRn NG
Kincmatic Yiscosity &0 E 0L
40°0 mme a8 00 1000
at 16 s mmes T 3@l FTYS
Wiseosity Indan 1522800 A2 A2 ns
| Flash Frinl COC "0 | 120 ¥5E2 20 Fa i
Frour Paint S 152 2016 -4 -6 e
Danzily &l 15°% wgine | 150 12185 FIF; FET] U5

Thesa chararmanstis ara hpical ol corse] produzdiang eliek o produesion ail oo

G Saate Epacifcadion varlgboe in | vae chiw esisislice mep ucon.

ECOF OCCRME vmala - pagr 222 11023
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6-9-6. Shell Lurop V

Shell Lurop V

Lubvrifiant biodégradabie pour cébles

Description

Shedl Lurog V est un Nulde de malnienance pour cables bindégradable ef exempd d'hulie minéraie. 1| assure uns

exceilenie protection contre |a cormoshon et se comporte inés favorablement envers ks bandages en caoatchouc

ef piasfique des rouleaux ef des roues d'entrainement des cables.

Shedl Lurog ' 251 un lubriant universe] pour iDuies 85 sortes de cables. Le prodult est pré-diug avec un salvant

pour Tacliie son application et Minfiliration. Un fim wbamant fin et halaux, non collant, rés adheérent subslsie apras

Févaparation du sobvant

Caractéristigues

+ excelents proprigte adheskon
& bonne biosegradabite

& bonne protection anticomoeive

Domaine d'utilisation

& L'appiication se fat & M'alde d'un apparell oe graissage

& L3 quaniié de recouvrement devialt se siuer entre 15 et 20 gim®, avant évaporation du soévant

& Un temps de séchage de queiques heures apres Fapplication devralt atre prévu pour favorser Fadhérence du
fiim d'hallle &t Févaporation du sotvant

& L3 lubrfication des cables devrall avolr feu par tEmps S2c pour ootenir une protection contre |a comoslon
optimale

& Un netioyage en profondeur est une condiiion préfiminaine ndispensabie powr SESIET Une lubrification et ume
protection efMcace des cabies

& Shell Lurop ¥ est pré-dihee a Falde d'un solvant, une diution complémentalne pewt Stre effectuée le cas
echeéant au moyen du solvant Shell Solvent SM. Aucun autre soivant n'est autorise.

Compatibilite avec joints et vernis
Compatibie avec les Vemis, elastomenss et joints utllises couramment pour Fhuia minerale

Valeurs typigques

Shell Lurop V

Caracteristique

Couliewr e

Densie a 15°C |50 12185 953

A

100

£

Wiscoshe ol ue a 20°C IZ0 3104

=

TEmeur en solvent

Point d'éclair EM 57

#|a aﬂl

Biodégradabliie DECD 3N B =75

F 3| Fu PN3

Code de danges (SPI)

Valews MOyENNEs SOWMISES auX olerances Usueias. ModMcatllons résevVees.
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6-9-7. Shell Alvania Greases EP

Chapter 6— Page 173

Shell Alvania Greases EP(LF)

General purpose extreme-pressure indusirial

grease
THICKEMER Bl TEM-~ Eodysgt LlL Er Walkm
RAMGE VI2cOsTy RESISTANCE
200 doc | e
LITHILA YRR ] = 188 | 156 ‘{"{ W
B3
b EN i 2

Shall Alvanla Greases EP(LF) offar the axcellent perlormance expected of ihe

world's leading brand of grease.

They are premier guality, multipurpose, extreme-pressure industrial greases
bazed on a blend of high viscosity index minetal gils and a lithlum
hydroxystreata soap thickener and cordain lead free extreme-pressure and

ather proven additives.

Shell Alvania Greases EP[LF] are designed for the grease lubricalion of relling
element and plain bearings such as thasa found In tha steal, papar, mining,

quarrying and construction industries.

Applicalions Shell Alvania Greasc EPILA 2 62
Shel Alvanla Greases EP{LF] 0 & 00 arc are designed “ar:
B L [ w ey outy Beatrs ard oo eral indusral
& i5tecl mil dbricalion whiere a softer greasa Ishiiciatian
i necessary tor specldises dispersirg #®  Huawy vuly pagin cnd rolling clcment
syetema. buraringe npeating under sover

& Hesywy duty plain and rollieg shenen
beatirgz apseraring uncey seJore
uordiions i-ol.ding snnck [nading in wet *
ey unrmcr s

& CGaprbox applicetoos where zemi-"luid
0 B3E8E Ar6 ragu red

cordiios ircluding sk asd InAcng nowet
HirINmEr 15

Ciperation et the ‘Bmprablie rangs -
2 Zto 104 °C for beari-ge aperat ng at
8% ol lhe rawimum rated speed (Car
WIFSEarE Ug s 12070 | rtmeiently)

Parformance Fealuras

Shell Ahrarip Gregse EPLF) 1 | coslrod tor;,

) ) . . . ®  Quisksaoing lead camplng capaciy
. IfI:Ea{:fniu1f.l1JEEl_rlngf ‘TEWEd by cerira“sed Shel Alvaria Graaaea EP(LF] contrin
B NGLH SUIpm epecial srireme-preesurs acdiivas which
® Exlreme-pressure Jedr graase ‘ar chahic ihem bowthsiang by ano
apfs cadion s &, rormal ambiem ehock leads withour il re of te Librear
[ petelure fln.
®  Heavy duty plein and roilfng elarmant F  Supenor mechanical stathitity
avar nygs eweraling undsr sevars Carmpared to leaded Alvanla, the
aonfiinhs neluding shock ading 0ot eaislarae in rxierded mechanical warking
2NWIrONMeTa 5 significantly improved. Thizs is
e —— ' parlizulardy irnporlanl in viarating
oo fempsralure greasicrg applicat ons T FONIG A5 WHaE 000 Aeohirtedl
atabiliy cen lead to grease aodteni ) with
subsequen: ass of ubricat an peromance
ikl leibage,
Coraber Z0014 17 worslon 2
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Performance Specillcatlons

®  Expellane (e-sr'stanua 1o water wasfl-out kit the Brifish Timkean soacilizalion G St
Baell M Grogses EPILF) have bean K1 Epplisaians
formlatss ool moc inprowed  oucls
o reglSE G 10 walar whitslvcul sonmipard
1ot ald le=ded proauc.
Re-greasing Intarvals
& Oxidation Flanlity For iy S mearaliogg e heeE rsiee gen
Speciz Iy zelecled baze all camponz |E:nr’|mmdﬂ5d lemperatines, @ greasing
hawe excellard oxdaton reaietacs. | her Intervals should be reviessa
cong stency will not 202 in gbzrage end
ey et lwtared high cperssirg
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Fig7-7 Fresh Water System
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Fig7-14 Fish Hold Refrigeration Plant Electrical Network
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Fig7-16 CO2 Fire Extinguishing System
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Chapter

Fig7-20 C 24V Distribution Network
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DC 24V Navigation Lights Network
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Fig7-26 Wheelhouse Stdb Console
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Fig7-28 Internal Communications System
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Fig7-29 External Communications and Navigation Systems
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