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Schneider Electric, world-wide references in the field of on-board automation
and control, electrical distribution, gathers the competencies acquired over 80
years by Telemecanique and Merlin Gerin. It proposes a global and consistent
offer of type approved products, systems and services dedicated to marine
shipbuilding and operation.

ENOMZINER: Ty, LM S5LFHEBRRTENCRIBNEBARAHITTENE.
Our core ideology is: Whenever safety and economical performance depend on the reliability of
automation and electrical distribution systems.
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Schneider Electric, owning to outstanding resources in the field of R&D and engineering, is very famous
and strong in Marine and can propose all the competencies to design and implement relevant solutions

to satisfy your specific requirements. From the early design stage, and throughout ship life, you are ensured

of expert assistance to adapt our solutions to your specific needs: economical, logistical, implementation,
maintenance and retrofit.
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The scope of this solution guide

Scope

This manual provides comprehensive Schneider Electric solutions for marine
industrial electrical systems and automation controls

@ China shipbuilding industry
@ Ocean petroleum industry

Such information can also be used as reference for building Chinese navy
ships.

These solutions are proposed specifically for marine industry by taking the
characteristics and special requirements of this industry into consideration,
taking advantage of Schneider Electric’s marine expertise for over 80 years,
and fully integrating advanced application experiences of Schneider Electric
in this field in different countries.

Schneider Electric presents a whole range of quality products and most
professional support and services, helping you achieve more efficiency and
perfection with these solutions.




SIAHLYS General Introduction

BERRNE

BMTURAELEN, BABERM%, RAPERAIQE WL —,
ERIAEBEEMTI80%E BT ERLOMM, LONERMMKIE—B
—+I17, EMEEEELRIFHE. O2E, REHERE=. MA, 2005
FREXEFBITRERNBIBR, UEHRE_, 2007F5-FEREHN
iTeReHE, UEHFRE—.

BFOBHIWEELMNEREFTAETWZ—. BEXREBLFTNREALR,
NEBOTRAMIEN, BFOBFRKERNBRERKZBHNERZ—,
HA+—RG, BFOBRALZREA-TESRAZRME, BFIEEEN
ISR BN

ERERIT, PEXNEER. %Ki 6. RENNEOTeH cRSEFR, &
RIS KHPVERFREKE, NMHIABRE~RRRRFFRFLNIT.
REXDBSIEHNLRES, RIE (BMITUPKBLZRML) , F2015
F, PERMRAEFIENEE. 220205, BiBLHE, MATKRE—.

PEEBUAEFIERSVRE - PREBM=SD, XRAERSKRASI
NAZITBILIH. BEARTHNHE, BARRKAZTNRE, BREFTAE
zin, UREETUEABREFSEIN0RE, EX5ER, PEEREW
FEXEETVAEKBNRZENRIAKIEN, RSBERSRAZNRIT
BEIET EBMAR, FREIT A2,




Marine development introduction

Chinese shipbuilding industry has penetrated into international market and
became one of the most foreign-oriented industries in China. Currently
about 80% of the ships made in China are exported to 112 countries. The
total number of ships produced in China has ranked the third in the world
for several consecutive years, only next to Korea and Japan. In 2005, the
total orders received by Chinese ship manufacturers begin to exceed those
by Japanese manufacturers, ranking the second in the world. In Q1 of 2007,
the new orders received by Chinese ship manufactures exceeded those by
Korea, ranking NO.1in the world.

Ocean petroleum industry has grown to be one of the mainstay industries
for Chinese national economy. With the rapid economical developmentin
China, the demand for petroleum keeps increasing and ocean petroleum
development has become one focus of the national energy strategy. Ocean
petroleum exploitation will be accelerated in the eleventh-five-year period,
and there will be intense demand for ocean engineering equipment.

In China, the world's factory, the demand for shipping trade materials such
as power energy, iron ore, raw materials and export products will remain high
for along time in the future, which will lead to continuous increase of demand
for ship products. As far as the marine development trend is concerned,
according to Shipbuilding Industry Long-term Development Plan, China ship
manufacturers will play a leading role in this industry by 2015 . The total ship
production scale will exceed Korea in 2020, and by then China will become
the No.1ship manufacturing base in the world.

To further enhance the competitive ability of Chinese ship and marine
engineering equipment manufacturers in international market, it isimportant
to boost technical advancement and design innovation. As the value of RMB
increases, Chinese ship and marine engineering equipment manufacturers
will be under intense pressure due to lack of domestic technical talents,
international economical environment and fierce competition in domestic
international marine markets. Therefore, the success relies on enhancement
of technical strength as well as innovations.
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The introduction of the whole system and sub-systems
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Marine generalintroduction
Commercial ships

Diversified ships are manufactured, including
transportation ships such as general cargo ship,
bulk cargo ship, multi-purpose ship, container
ship, crude oil tanker, oil product tanker, chemical
ship, platform supply ship, liquefied natural gas
ship/liquefied petroleum gas (LNG/LPG) ship,
refrigerated ship, roll-on/roll-off ship, passenger
roll-on/roll-off ship and ferry ships, and various
engineering ships such as dredger, tug ship,
salvage and rescue ship, pipe-laying ship and
scientific investigation ship.

ZL £33 General cargo ship

FRICR A SAG LNG GREEZY)
Liquefied natural gas ship (MOSS)

RICKRSA LNG CEIBED

Liquefied natural gas ship (Membrane)

RICGHSA LPG Liquefied petroleum gas ship

SEAB Oiltanker

{£5: 5345 Chemical ship
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Floating production storage & offloading

Rl=E 2240 Scientificinvestigation ship

Ocean engineering

This mainly includes FPSO (floating production
storage & offloading) and offshore oil-drilling
platform

Typically, FPSO forms a complete system with an
oil-drilling platform or ocean bed oil exploitation
system for oil exploitation, crude oil processing,
oil storage and oil discharge. It receives the crude
oil collected from the oil wells in the ocean bed
via the ocean oil transport pipelines. The oil is
processed on the ships and stored in the oil cargo
tanks before itis transferred to the shuttle tanker
through the discharge system.

Offshore oil-drilling platforms mainly include
self-elevated platforms and deep-water semi-
submersible platforms, etc.

R
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5 S Oil-drilling platform
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RoRBEMIEARSE
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© MBRESEAIRIE R ERGR

Ship Automation System
@ Ship power station management system
@ Ship integrated monitoring and alarming system

@ S HEE R @ Auxiliary machines for power units
© IR @ Deck machines
@ IEEHM @ Cabin auxiliary machines
© HISHIB @ Maintenance machines
@ STEIBX, @ Refrigeration and ventilation
@ FIBIRE machines
o RIFIRE @ Kitchen units
@ S5EINE @ Lighting equipment
@ Bt @ Electronic equipment
o Hith @ Automation equipment
@ Others
g
NIRAEBH,
Emergency Generator
$R0AEC B REBIR
Lighting Emergency

Dstrbutor7 Distribution Board

AEBHAE

Generator Sets
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Ship electrical power system

Modern ships are like cities floating on the ocean.
Because many devices on the ship require power,
anindependent systemis established on the ship to
provide functions of power generation, distribution,
transmission and utilization. This is called ship
electrical power system.

As the ship grows in size and the automation
degree increases continuously, more and more
ship devices have to be driven and controlled with
power, and therefore the ship electrical power
system is becoming larger and more complicated.

Structure of the ship electrical power
system

Ship electric network: Electric power is transmitted
from the main switchboard (and emergency
switchboard) to different users via power cable
and intermediate power distribution systems
(distribution swith board, sub-distribution panels,
etc.) The basic requirement for the ship electric
network is ruggedness. The electric network should
be able to provide continuous power supply for
the loads even in case of failure or local break,
prevent further damage caused by a failure and
minimize the impact of the failure.
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Simplified diagram of ship electrical power system

G-EXEBH; EG-NRABHL; ACB-ZBHEF
X; EACB-RIRKZBHEFR; MSB-FHEEBIR;
ESB-N 2 HECEBR; MCCB-BCEBFF<; M-EBE)M;
DSB-/ECEBHR; RSB-TL&B/IECBIR; EMCCB-
NBBBHX; ISW-[REFX; LSB-IRIFRCE
#R; ELSB-NRIROFECEBIR; IDSB-FREADECE
#R; EDSB-NIR/BCEBIR; Tr-iRBGZ[ESS; ETr-
NRROATEES.

G-Main generator, EG - Emergency generator,
ACB - Airbreak circuit breaker, EACB - Emergency
airbreak circuit breaker, MSB - Main switch board,
ESB- Emergency switch board, MCCB - Moulded
case circuit breaker, M - Motor, DSB - Distribution
switch board, RSB - Radio switch board, EMCCB -
Emergency moulded case circuit breaker, ISW -
Isolation switch, LSB - Lighting switch board, ELSB
- Emergency lighting switch board, IDSB - Lighting
distribution switch board, EDSB - Emergency
distribution switch board, Tr - Lighting transformer,
ETr - Emergency lighting transformer.

n




IGNZN

iy
W,

General Introduction

BIR

BRBRIEE. MSFREFERRTRBENKE. BEFANBREERSR
SBAEBNIE . UPSFIBEMAE.

feBRE
RBEXEZNBRNATHITOER. BN, NE. RiF. BRRAEHE
B, RREENTRIES

o EEE1THT BB R (FoHKBD)

@ BNARFXEWESHAERETRTH, RIPEEIIE, LIMTIETTHS
KEREESS

O NENERETPHSHEB[SH (WBE. BFR. IR, MR, XA
¥, BEBEF)

O HTREBSSHIBXRNEMS U (WLBE. MEENZIRVPE)
O BBRE. FRRTURRBEELIPRTHITESIERF

BEEEETIRONDNERSBIR (FFIREBIS. DEBE) . NREBIR (MR
BI5. &) . NEER (&) (30, RA) . FMBIR (B) . NEMHEB
BIRUPS, S3EBECEBIRRFEBAEF.

AR B REIZ RSN AN NN, BIEN. PIKRN=fp, BEHEEBR T
NBBEEBIRZRAIIFN. FBNRRIESBENPOMRLRRK.

NoRBTAIEE XY

EEEMBLBLANDIR, BMBRKAKBN. T (LK) BBIR. DEER
FAEHIPEIAT, 1FEIROIBEERERIAE.

ALE
BIASRESIARIRE, ERGBRBIBNAMIIEERREKE. BEREK
ROIDAMRENR. BIARVE. ABROIRER. BSIRE. L£EREMMABIRE.

g 2 BN

Y ,.I.._—f-"_*__..—h- pi—

'
- iy pinil .
.l .tll'rll *._ﬂ""-."_ql'l ixl

M 1 b o 1|'_..-| ] -3
.l —t B o A e ‘-—____,.r-""
e e ' ' b r o e Y

e

,f--a'gr e




Power supply units

Power supply units convert mechanical energy and chemical energy into
electrical energy. The power supply units typically used on ships are diesel
generator sets, UPS and accumulator sets.

Power distribution units

Power distribution units distribute, monitor, measure, protect, convert and
control power supply and load. They have the following main functions

@ Switch on/off the circuit during normal operation (manual or automatic)
@ In case of fault of the power system or under abnormal running conditions,
trigger the action of protection devices, disconnect faulty component or give
alarm signals

@ Measure and display different electrical parameters during operation
(such as voltage, current, power, frequency, power factor and insulation
resistance)

@ Adjust certain electrical parameters or other parameters (such as
adjustment of voltage or frequency (RPM))

@ Indicate the circuit status, switching status and deviation from normal
operation conditions with signals

Power distribution units mainly include main switch board (main power
station, general switch board), sub-emergency switch board (emergency
power station, emergency switch board), distribution board (power, lighting),
charging and discharging board, uninterrupted power supply (UPS),
electronic switch board and shore connection box.

Ship power distribution units are classified into three types according to
their structures: general protection type, drip-proof type, and waterproof
type, among which the general protection type is used in most general
switch boards and emergency switch boards. See the section about ship
classification societies for detailed requirements.

Ship power transmission network

This is the general term for all cable and wire on the ship. The network
connects the generator, main (emergency) switch board, distribution board
to loads, and transmits the electrical power to the loads.

Loads

Loads refer to different powered devices on the ship, which convert electrical
energy into other energy forms. The loads on the ship mainly include cabin
machines, deck machines, ship lighting units, communication and navigation
equipment, and powered units for living and other purposes.
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Ship machines and living facilities

The ship machines and living facilities to be powered are generally classified

as follows according to the functions

1. Auxiliary machines for power units
Supporting machines for the engine and boiler,
such as lubricating pump, sea water cooling
pump, fresh water cooling pump and blower.

2. Deck machines
Include anchor windlass, winch, steering engine,
cargo winch, gangway and boat hoist.

3. Cabin auxiliary machines
Include living water pump, fire pump, bilge pump
and supporting machines for auxiliary boilers.

4. Maintenance machines
Include machine tool, drilling machine, welding
machine and turning engine.

5. Refrigeration and ventilation machines
Include ancillary machines for air conditioners and
ventilators and food refrigeration facilities.

6. Kitchen units

Include mechanical ancillary machines for kitchen
equipment such as electric cooker and oven, and
electric teapot.

il
[ Lo

7.Lighting equipment

Include lighting equipment for engine cabin, living
compartment and deck, navigation light, beacon
and fan.

8. Electronic equipment

Include equipment for radio communication,
navigation communication and internal
communication.

9. Automation equipment
Include power station automation system and
engine cabin automation system.

10. Others

Such as accumulator charging device,
refrigeration container, bow lateral thrust unit and
various devices for special ships.

The above classification varies greatly with ship
type, tonnage and engine model.
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Ship automation system

The demand for ship automation technologies increases rapidly from the
1970s.

There are many applications in the field of ship automation, including the
following basic ones:

Ship power station management system
Ship power station management system is an automation control and
management system for the ship power station.

The ship power station typically has three diesel generator sets, and shaft
generators in some cases. The ship power station management system
monitors, controls and sets alarms for these generator sets based on control
requirements. For ships having engine cabin without any person on duty
regularly, all ship classification societies define substantial requirements for
the automation of ship power station. E.g., the following requirements have
to be met to ensure power supply continuity:

@ If the power is supplied by one generator, in case of fault of the generator
set, the standby generator set should be able to start up automatically within
a specified time and close the circuit to power critical loads

@ If the power is supplied by two or more generator sets in parallel, means
should be provided to power the critical loads uninterruptedly when any of
these generator sets has a fault

@ In case of overload of the generator set under operation, the system
should be able to disconnect non-critical loads to ensure the power supply of
critical ones or start standby generator for combined power supplies

@ The system should also define alarming conditions, limit to times of closing
operations and automatic starting operations

Modern ship power station management system has more functions such

as station power management. It can start/stop the diesel generator sets
automatically according to the loads of the electric network to optimize the
operation of the power station and achieve better economy. It also manages
starting heady load and load symmetry/asymmetry distribution.

Ship integrated monitoring and alarming system

Ship integrated monitoring and alarming system is a monitoring system that
combines automatic control, monitoring and alarming functions for engine
power system and auxiliary system.

It provides control and monitoring over many subsystems including main
power, power generation and air conditioner such as cabin monitoring and
alarming, power station management and pump control.
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To ensure sailing and working more safely and
more reliably

Safe, reliable and continuous operation is obviously the basic requirement
for ships and offshore works because they have to sail or work at sea for
long. Since the electrical and control system is the heart of the ship, it is very
important to keep safe and reliable operation of such system.

Typically, ocean ships and offshore works have higher requirements for safe,
reliable and continuous operation and have to face tougher environment
than terrestrial facilities. Thus, to ensure the safe and reliable operation of
the electrical and control system, the system design and model selection
must be carried out carefully, and supporting equipment should be selected
with great care.

1) Meet environment requirements for ships

The ship electrical equipment has to meet special requirements because
of the special environment the ships work in. Other factors should be
considered as well such as the sailing and working range of the ships or
offshore works, ship type, tonnage, engine type, output power and special
requirements. Besides, different rules and regulations might have slightly
different requirements for performance and indexes.

2) Enclosure protection degree

The enclosure protection type of the ship electrical equipment is very important
for the safety of personnel and property on ships.

The enclosure protection type of the ship electrical equipment should comply
with IEC 529 Publication: Classification of Degrees of Protection Provided

by Enclosures or equivalent international standards. The mark indicating
protection degree consist of characteristic letters (IP) followed by two digits.

3) System electrical parameters
Select appropriate electrical parameters (current type, voltage, frequency
and grounding system) to ensure the reliability of the power supply system.

4) Equipment electrical parameters

Itisimportant to ensure the reliability of the power supply system by
selecting proper electrical parameters and performance for different types
of equipment and protection devices. This will be described later in detail.
Common parameters include rated operation parameters (rated voltage,
current and frequency), rated short time withstand current, and dielectric
performance (rated insulation voltage).
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Ensure continuity of operation

The ships have many loads of different
significances, among which some might be severe
threat to human lives and properties or cause
greatloss if they are not operated properly while
others are tolerable under fault condition.

Thus, to ensure continuity of operation, it is
important to provide the most appropriate
protections and different backup degree for
different loads.

The operation conditions of the ships depend on
their types and purposes. Some typical operation
conditions are listed below:

@ Sail - Full-load and full-speed sailing

@ Port entry/departure - Low-speed sailing in the
port or in mobile status

@ Ballast - Sailing into/out of the port in ballast

@ Berth - Berthing without passengers or cargo
@ Load/unload cargo - Loading/unloading of
cargo ships, oil tankers and container ships

@ Operation - Such as offshore operation of
engineering ships and normal operation condition
of offshore platforms

@ Emergency - Emergent cases such as ships
caught on fire

The importance of different loads depends on
operation condition, ship type (such as passenger
ship and cargo ship), and navigation area (such

as ocean-going ship andriver ship). Another
consideration is economy. The engineers need to

balance these factors.
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Global service and support

Most ships sail among ports of different countries
or regions. If the electrical equipment on a ship
breaks down, timely local service and support
(such as troubleshooting or part replacement) is
required to protect the interest of the ship owner
and the customer and avoid major loss concerning
safety function, time, goods and contract term.

Therefore, complete global service system and
strong technical capability of equipment suppliers
are very important for the ship owners.

Service and support during the
whole life cycle of the ships

Typically, the whole life cycle of a ship includes
all stages of design, construction, operation,
maintenance and reconstruction. The service
provided will last as long as dozens of years.

As described above, ships are different with
terrestrial buildings in the following aspects

@ The ships require higher reliability and lower
failure rate during the whole life cycle. The design
and construction of ships should also consider

the fact that ship electrical system can’t be easily
expanded and reconstructed like terrestrial
buildings

@ During the whole service and operation life of
the ships, especially after long operation in tough
environment, it is hard to determine the loss and
remaining life of different types of equipment due
to different use frequencies and methods. Hence,
the ship owner needs good service and support to
ensure reliability

Due to the above reasons, feasibility study,
planning, installation and testing should be
carried out in design stage until the ship passes
the inspection of the ship classification society.

During the construction stage, the equipment
isinstalled, tested and adjusted, and technical
support for port and trial voyage as well as
operator training should be provided.

During the operation stage, normal warranty
service, telephone and online support, extended
warranty service, maintenance contract and spare
part services should be provided.

The reconstruction stage should include system
reliability revaluation, system adjustment,
upgrading and reconstruction planning.
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Engineering requirements

Save space

Itis of great significance to save space occupied
by electrical equipment because of limited
dimensions of the ships. To achieve this,
equipment height, area and component sizes
should be optimized.

In particular, for facilities with quite limited space
such as offshore platforms, space optimization
directly leads to saving of a great deal of money.
Therefore, the equipment designed for marine
purposes that can best meet space requirements
should be selected among others.

Ensure quality of electrical installation

Many electrical failures result from poor installation.
Because vibration is common on ships, the quality
of electrical installation should be much higher
than that of terrestrial equipment. This is ensured
by the following two factors:

@ Ensure that equipment structure is designed to
completely meet requirements for ship installation
@ Provide high-standard engineering management
Both of the above factors are very important.

In sum, to ensure overall reliability, the equipment
designed for marine purposes that can meet ship
installation requirements should be selected

and strict engineering management should be
provided.

Easy to use and maintain

“Easy touse” means the operators can
understand and use the equipment at ease. This
will contribute to general reliability and high
efficiency of the electrical system.

“Easy to maintain” means that during the whole
life cycle of the equipment, the operators are
able to understand the operation condition of the
equipment quickly and carry out better and faster
maintenance work.
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Economical requirements

In addition to reliability and safety of the ships,
economical requirements should also be
considered and verified carefully to achieve
balanced overall performance and cost. The
evaluation on economical requirements is very
complicated, involving a lot of factors apart

from equipment price, such as equipment
interdependence, influence on the whole system,
space, installation, manpower, and operation and
maintenance cost during the whole ship service life.

The following experience-based guidelines are
provided to help achieve the best economical
effect.

@ Select the optimized system design solutions
@ Consider the original investment, risk evaluation,
operation cost and maintenance cost as a wholein
the whole life cycle of the ships

Conclusion

The reliability and safety of ships and offshore
works should be controlled and selected by taking
alot of factors and processes into consideration,
such as system structure design, electrical
equipment (quality, performance, human care,
marine purpose), engineering installation

and services. All economical factors should be
optimized and well balanced, during which the
risks should also be considered.

Experience shows that adoption of products,
services and solutions provided by most
professional suppliers is the most simple and
effective way. This is because many special and
detailed requirements have to be considered

in marine industry. In particular, the success of
electrical system usually relies on details. Besides,
itis always required that the electrical system and
equipment be designed and considered by means
of overall planning. Only professional suppliers with
experience of many yearsin marine industry are
able to achieve this target.
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Main Power Distribution Equipments

@ Medium Voltage (MV) Switchgear-PIX-V

@ MV Motor Control Center - Motorpact™

@® MV Ring Main Unit-RM6

@ MV/LV and LV/LV Transformer-Cast Resin, Dry, etc
@ LV Switchboard-MB301M, MB401M, Okken Marine
@ Uninterrupted Power Supply (UPS)-
Galaxy5500, Gutor

Main Automation Systems
@ Power Management System-PMS
@ Close-circuit Television System

Main Automation Systems
@ Variable Speed Drive - ATV Series
@ Soft Starter — ATS Series

Other Equipment for Marine

@ Power & Lighting Distribution Boards

@ Shore Connection Board / Workshop Test Panel
/ Charging & Discharging Panel

@ Group Starter Panels / Individual Starter Panels
® Engine Room Control Console, Wheelhouse &
Wing Consoles

@® CCTV

MV Electrical Distribution Components
Switches, Fuses, Circuit Breakers, Contactors and
Digital Protection.

LV Electrical Distribution Components

Air Circuit Breaker, Module Case Circuit Breaker,
Miniature Circuit Breaker, Earth-leakage
Protection and Insulation Monitor, Control/
Monitoring Measurement Device, Power Factor
Correction and Harmonic Filtering, Waterproof
Enclosure, Industrial Plug & Sockets.

Industrial Control Components

Contactor, Overload Relay, Motor Circuit Breaker,
Starting Switches, Starter Installation Accessories,
Intelligent Motor Starter and Controller, Limited
Switches, Proximity Cells, Photoelectric Systems,
Vision Systems, Safety Products, Pushbuttons
and Pilot Lights, Cam Switch, Control Stations,
llluminated Beacons, Industrial Enclosure, Motion
Control.

Automation Components

PLC, Logic Smart Relay, Interface & Distributed I/
O, Time Relay, Control Measure & Control Relay,
Count Counter, Power Supply & Transformer,
Plug-in Relay, Terminal Block, Text Display,
Graphic Terminals.
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Customer needs

Service and support during the whole life cycle of
the ships

During the whole service and operation life of the
ships, especially after long operation in tough
environment, it is hard to determine the loss and
remaining life of different types of equipment due
to different use frequencies and methods. Hence,
the ship owner needs good warranty as well as
timely and effective service and support to ensure
reliability.

Global service and support

Most ships sail among ports of different countries
or regions. If the electrical equipment on a ship
breaks down, timely local service and support
(such as troubleshooting or part replacement) is
required to protect the interest of the ship owner
and the customer and avoid major loss concerning
safety function, time, goods and contract term.

Therefore, complete global service system and
strong technical capability of equipment suppliers
are very important for the ship owners.
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Schneider Electric marine service
general introduction

Gathering under a unique flag the expertise of
leaders such as Telemecanique and Merlin Gerin
and owing over 80 years’ application experience,
Schneider Electricis a key-player in marine.

Present all over the world, Schneider Electric
always remains very close to your needs and
guarantees the impeccable quality of the services
it provides.

@ Pre-sales technical support

@ After sales service during warranty period

@ Service beyond warranty period

@ Advancedservice: Harmonics analysis and
filtering. Selectivity. Preventive maintenance, etc
@ Global service network

@ Technical training

With Schneider Electric, you can rely on a world-
wide presence, close to the main harboursin
Europe, North America, Southern Africa, Middle
East and Asia.

The professionalism of our expert teams relies
on a continuous technical training. It ensures

them thorough knowledge of every type of on-
board system. In addition to their considerable
experience of specific marine constraints, our
experts can be immediately operational and solve
any kind of challenge, everywhere in the world.
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A complete range of worldwide services
throughout the ship’s lifecycle

Design engineering

@ Feasibility studies, solution designing

@ Installation, commissioning until the acceptance
of your equipment by classification companies

Installation and commission

@ Handling equipment installation

@ Testing

@® Commissioning

@ Technical assistance during harbor and sea trials
@ Operator training

Operation

@® Warranty adapted to your needs

@ Assistance over the phone, onsite

@ Extended warranty, maintenance contracts

@ All necessary spare parts to fit your equipment

Retrofit
@ Audit, adaptation and upgrading.

Advanced service
@ Audit

@® Harmonics

@ Selectivity
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Schneider Electric offers you a complete range of service to support you relying on our world - wide

dedicated marine service centers.

In America

In Europe

In Africa

In Asia

BELGIUM  Schneider Electric Belgium Tel: (32)-2-3737670 BRAZIL Schneider Electric Brazil SA Tel: (55)1121652500
Antwerp &Brussels Schneider Electric Belgium  Fax: (32)-2-3743638 180, Estrada Municipal Noriko Hamada Fax: (55)1121652594
Denmark  Schneider Electric Denmark A/S Tel: (45)45737888 CANADA  Dartmouth Center Tel: (1)9024682621
Batlorpbakken 14-DK-2750 Ballerup Fax: (45)44685255 100 Isley Ave Unit K Dartmouth, Nova Scotia Fax: (1)9024682499
FINLAND  Schneider Electric Finland OY Tel: (358)10446 6436 Centre de service de Montréal Pt Claire 825 Tel: (1)514697 4790
P.O.Box 410 Kalkkipellontie 6 ESPOO Fax: (358)104466776 Bancroftarrondissement Pt Claire Montreal, Quebec Fax: (1)514 697 8906
FRANCE  Marine Center Brest Tel: (33)491030367 Schneider Electric Canada/Richmond 2551Viking  Tel:  (1)604 2733531
(33)298430987 Way, Unit 100 Richmond, British Columbia Fax: (1)6042732218
POSTE 9 Dion des ConstructionsnavalesBrestNaval Fax: (33)491604926  yNTEDSTATES ~ Schneider Elecfric Marine Services, Inc. Tel: (1)954 9237933
Schneider Electric - Pole Chantiers services Tel: (33)476579719 Cell: (1)3057537054
38TECPlant/ T1.37quai Paul LouisMERLIN Grenoble  Fax: (33)4 76577196 637 East Dania Beach Blvd Fax: (19549237935
Marine Center Le Havre Tel: (33)491030367
(33)235250437
51ruede|'église Le Havre Fax: (33)491604926
Marine Center Marseille Tel:  (33)491030367
151,avenue des Aygalades Marseille Fax: (33)491604926
Marine Center Toulon Tel: (33)494622178
82022 Toulon Asa |
GERMANY  Schneider Electric GmbH Tel:  (49)210240461M China Schneider Electric China Tel: (86)108434 6699
Gothaerstrasse 29 D-40880 Ratingen Fax: (49)21024047101 Schneider Electric Building, Fax: (86)1084501130
NETHERLANDS =~ Schneider Electric BV Tel: (31235124124 No. 6, East WangJing Rd., Chaoyang District
Waarderweg 40 Post Box 836 Haarlem Fax: (31)235124103 Beijing100102P.RC.
NORWAY  Schneider Electric Norge Tel:  (47)69249700(24h) HongKong Schneider Electric Hong Kong Tel: (852)25799615
(47)35572530 Rooms 3108-3128, 31/F, Sun Hung Kai Centre, Fax: (852)28111029
Stroemtangveien 21 Postboks 36 Brevik Fax: (47)35571180 30 Harbour Road, Wanchai
SWEDEN  Schneider ElectricAB Tel: (46)8-6238400 India Schneider Electric India Pvt. Ltd., Tel: (911141590000
A-29, Mohan Co-operative Indl. Estate, Fax: (9M114167 8012
Mathura Road, New Delhi
JAPAN Schneider Electric Japan Ltd Tel: (81)358211389
- Todigoe F Blg 5F 1-8-2 Torigoe Taitou-Ku Tokyo Japan ~ Fax: (81358211110
Africa SINGAPORE  Schneider Electric Singapore Pte Ltd Tel: (65)64855239
SOUTHAFRICA  Schneider Electric SOUTH AFRICA Tel: (27)11254 6509 10 AngMo Kio Street 65 #02_17/20 TechPoint Fax: (65)648 45654
Corner. Bekker & Montrose Roads, Fax: (27)112546864  UNITEDARAB Schneider Electric Dubai Tel: (971)2677221
Halfway Howse, Private Bag X139, Midrand EMIRATES  Schneider Electric Dubai Fax: (97126772212

3

ooInIes S



Power Distribution fige8, -

BB S 2R /5 Z€ Schneider Electric Solution

AGADECB RARRR B R

FRAPRBVFR AR

—fi&kiR, SHMIREBL, BEMHNITENTREREURETHER
ZERD, MAREFRURBLRD., AXHNRHT, NTHRESFES
AGENRE. UJFIET, FREREOVHITARAFRITANRESEER, HEER
BREREXIZE.

AORREB DM EBREMEREBIR (RNDEBIRT) @I BLIMER, 2P
BHNRERE (KEBR. NEEMRE) , XESBSAFP. XIBRIELT
MABEARRZEMNDR. BIRREMEREHESHFEBIRFERT, D
BERIEN R ONELHE, FRHNENLZRIVFAENZ IR TRIVES
2R,

) REN MRS
EBTFMARERFOEHRIE, RETHBABSRENFKRER. TURAE
FEABAOSUE E TR0 TAMEULSK . ABAREEY . BAI. EALRAES
DENEXHHERERE, MASAOANTMETERE, HEROME
BETRL)IBITERISERA.

B—HkiR, —RBABIRSMIZE FRIENFY FESIE:

WRERAE ERETIENERY
BAR=SRE -25°C— +45°C
BEARESE0 B8

HEZN B8

SHEZIG B8

EB8¥0N B8

st BE<225°, H@<10°
=i BH<225°, HE<10°
¥=zh B

HEO B

) IEMMIERIEEE = EHPE.

32



Ship Electrical Distribution Solution

Requirements and constrains

Typically, ocean ships and offshore works have higher requirements for safe,
reliable and continuous operation and have to face tougher environment
than terrestrial facilities. Thus, to ensure the safe and reliable operation of
the electrical and control system, the system design and model selection
must be carried out more carefully, and supporting equipment should be

selected with more care.

Ship electric network: Electric power is transmitted from the main switchboard
(and emergency switchboard) to different users via power cable and
intermediate power distribution systems (distribution board, sub-distribution
panel, etc.) The basic requirement for the ship electric network is ruggedness.
The electric network should be able to provide continuous power supply for the
loads even in case of failure or local break, prevent further damage caused by a

failure and minimize the impact of the failure.

1) Meet environment requirements for marine

The ship electrical equipment has to meet special requirements because
of the special environment the ships work in. Other factors should be
considered as well such as the sailing and working range of the ships or
offshore works, ship type, tonnage, engine type, output power and special
requirements. Besides, different rules and regulations might have slightly

different requirements for performance and indexes.

However, typically the ship electrical equipment should work under the

following normal conditions:

Environment factor Normal operation condition
Ambient temperature -25°C— +45°C

Humid air on the sea Yes

Salt mist Yes

Oil mist Yes

Mould Yes

Inclination Lateral <22.5° longitudinal <10°
Swing Lateral <22.5° longitudinal <10°
Vibration Yes

Shock® Yes

(1) Shock during the normal operation of the ships
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2) Enclosure protection degree

The enclosure protection type of the ship electrical equipment is very
important for the safety of personnel and property on ships.

The enclosure protection type of the ship electrical equipment should
comply with IEC 529 Publication: Classification of Degrees of Protection
Provided by Enclosures or equivalent international standards. The mark

indicating protection degree consist of characteristic letters (IP) followed by
two digits.
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Table 1 Application of protection degree

PSR

Protection
degree

REXHNVIRRMY
Physical conditions of the
installation area

LREKEBFERS

Examples of installation areas

1P20

REHFEISHBEHNMIERNBK
Hazards caused by mechanical
contact with live parts

FROBEME. FROEZEHENENZE
Dry living compartment, dry control and
monitoring room

1P22

FKETBKA/FEZEINAIRD
EN) A

Hazards caused by exposure

to dripping and / or normal
mechanical damage

MBLATRIRIPACIARCL EBIRLER, 1RHIZE. fie
MAE. AL, NaNEEE. RoMEmEN
TiEfER=E/ 8]

Machine room and space over the floor of the
boiler room, control room, steering engine room,
refrigeration machine room, emergency machine
room, buttery and common storage room/
compartment

IP34

KBIE R/ SN E RBINAAR A B9
Bk

Hazards caused by water and / or
serious mechanical damage

BERMBIE, HSLATFRIPAE IR T8I
BT, HANKAZCEE, HA0NBHREILE
=, EHRM, L@, BEE%KRE, ENE
ESERPOE

Bathroom and shower room, machine room and
space below the floor of the boiler room, sealed
fuel oil purifier room, sealed lubricant purifier
room, ballast pump room, refrigeration room,
kitchen and laundry, tube axis in double-layer
bottoms or tunnels

IP55

BIAKNBER, SERYY LN
F. EXNEHRG. BENVES
(FERBS) BBk
Hazards caused by water
spraying, powder or particles of
the goods, serious mechanical
damage, mist and humidity
(vapor and moisture)

BEEHEFIER PR

Common cargo space and open deck

IP56

RERRIERGEK

Hazards caused by wave

OEERERIRPEHIER PR

Open deck exposed to the wave shock

IPX8

EBKRTTIETHRBMN
Hazards caused by submerged
operation

RS BH

Water trap at the bottom of the cabin
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3) System electrical parameters

Selection of appropriate electrical parameters helps ensure reliability of the
power supply system.

Type of current

Alternating current is preferred for most ships. Direct current is only adopted
by special and small ships such as service boats and small boats. Hence, we
only focus on AC system here.

Voltage

Rated voltage and maximum voltage are defined explicitly by all regulations
and rules. The most typical low-voltage ranges are near 690V, 440V

and 230V. The most typical high-voltage ranges are near 11KV, 6.6KV

and 3.3KV. These ranges are not accurate because the requirements for
voltages of supply and powered equipment differ due to voltage drop and
conventions of different countries. E.g., the LV power supply equipment of
exported ships usually requires 440V, while that for domestic ships usually
requires “400V” .

Frequency

The typical frequency is S0Hz or 60Hz. However, this specification doesn’t
apply to electronic equipment requiring special frequency and special
equipment such as that on offshore platforms.

Grounding system

There are many requirements for grounding system, including some special
requirements for special ships. E.g., single-phase 2-wire insulation or three-
phase 3-wire insulation system is a must for oil tankers.

Currently, the most commonly used LV system in domestic and foreign ships
is three-phase 3-wire system. MV system typically used neutral point high-
resistance grounding. Because the three phases of a three-phase 3-wire
system only have magnetic connection and there is no direct electrical
connection, grounding fault in a single phase won't disturb the other two,
thus ensuring uninterrupted power supply. The disadvantage of three-phase
3-wire system lies in large over-voltage multiple, which is easy to achieve in
LV system, but leads to substantial increase of cost in MV system. In contrast,
neutral point high-resistance grounding helps achieve balance between
these two factors in MV systems.

In sum, the voltage and system structure should be determined by
considering different factors as a whole such as ship type, power
requirement, load characteristics, performance, safety margin and economy.

4) Equipment electrical parameters

Itisimportant to ensure the reliability of the power supply system by
selecting proper electrical parameters and performance for different types
of equipment and protection devices. This will be described later in detail.
Common parameters include rated operation parameters (rated voltage,
current and frequency), rated short time withstand current, and dielectric
performance (rated insulation voltage).
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5) Ensure uninterrupted operation

The ships have many loads of different
significances, among which some might be severe
threat to human lives and properties or cause
greatloss if they are not operated properly while
others are tolerable under fault condition.

Thus, to ensure continuity of operation, itis
important to provide the most appropriate
protections and different backup degree for
differentloads.

The operation conditions of the ships depend on
their types and purposes. Some typical operation
conditions are listed below:

@ Sail - Full-load and full-speed sailing

@ Port entry/departure - Low-speed sailing in the
port or in mobile status

@ Ballast - Sailing into/out of the port in ballast

@ Berth - Berthing without passengers or cargo
@ Load/unload cargo - Loading/unloading of
cargo ships, oil tankers and container ships

@ Operation - Such as offshore operation of
engineering ships and normal operation condition
of offshore platforms

@ Emergency - Emergent cases such as ships
caught on fire

The importance of different loads depends on
operation condition, ship type (such as passenger
ship and cargo ship), and navigation area (such

as ocean-going ship and river ship). Another
consideration is economy. The engineers need to
balance these factors. In short:
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Significance Load type Remarks
KRG AUTKT. 5547 RRBRTEARARNE

Critical loads

Navigation light, beacon

NRRENESSKE

Emergency alarming and signaling devices
NRTLBIRENSMIRE

Emergency radio and navigation equipment

NI 8R6A

Emergency lighting

FrBRRKR TAEZNMABERE

Ship internal communication devices in all emergent
cases

NIHFRNFRERGE. FINI)

Fire detection and alarming system, fire door
BIEKB RS BARIFIRS

Power supply and operation equipment for waterproof
doors

NIREMR. B3BIKER

Emergency fire pump, automatic sprinkler pump
NRAERREBNEEIRE

Emergent bilge pump and electric remote-control
devices

R BHEFBIREMN

Emergency steering engine

4 Others

hZE. fMeRE
Safety of the whole crew
and the ship in emergent
cases

ES-3Ate)

Important loads

BIRENERZTOES (ZEH. Z|R. BIROR
HKR. BR. 2BNF)

Equipment used to ensure normal operation of the
engine (air compressor, air pump, circulation and
cooling water pump, oil pump, oil separator)
RIRAGABRRIDEEEERIRE (LKR. Aebl. L.
EER. NPrEBEXNIRESF)

Equipment used to ensure critical ship functions (feed
water pump, steering engine, anchor windlass, ballast
pump, ventilators in engine and boiler room)
BafcRE

Automation system

EARE (WAERNLHIRE, LFEeREMNITEE
128, BEEBHKTHHZES)

Special equipments (such as refrigeration equipment
onrefrigeration ship, temperature control devices on
ships carrying liquid chemicals, underwater drilling
equipment of the offshore platforms)

fofpRiERZ . X
EAPN

Ship operation and
safety, major loss

% Others
EERE Hit 5IEBIDREERENEE TiE&ELt
Normal loads Other equipment related to normal functions Continuity of operation
ST EDBRIATE FEENT, BERNEAEHRASIMAHEATRES | ERIER T, THEDR
Loads to be WE, BAZRERS. MBR. 1Y, BRALARIHZ | EiDRE. BNRTAE
abandoned firstin | £891%%&. KHERBLE, FILOXED
emergentcases | Non-critical loads, e.g. the equipments which will RTHREE,

neither damage ship propulsion and helming nor do
harm to the safety of passengers, crew, goods, ship and
mechanism.

These loads can be
abandoned firstin
emergent cases. They are
alsoimportant since the
crew has tolive long at
sea.
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In general, the electrical devices of similar nature
on the ship are powered by a single electric
network. The electric networks include

@ Main electric network of the ship: The general
distribution board supplies power to different
auxiliary machines and electric drives

@ Electric network for lighting: It provides
onboard and offboard lighting and the power is
supplied by the voltage transformer from the
main electric network

@ Electric network for electronic devices: It powers
the electric annunciator, helmindicator, telephone
device, fire alarming device and alarm bell

@ Electric network for emergent case: It provides
emergent lighting, emergent power and powers
navigation aids

@ Others

Typically, the capacity of the emergency
generator and accumulator sets (UPS in some
cases) can be determined by the requirements
and power of critical and important loads.

6) Electrical power system for
offshore petroleum platforms

Itis very similar to ship electrical power system,
but has the following unique features

@ The rated voltage of the LV main transformer
is typically a few thousand kVA. Parallel operation
is adopted, which requires high breaking capacity
and complete protection of circuit breakers of
different levels

@ Some loads (such as electric submersible
pump) are fed by the step-up transformer

that uses 400V as input. This transformer can
generate high inrush transient current during
feeding, and large arc between the main contacts
of the circuit breaker at the moment of power
cut. Therefore, the protection devices and circuit
breakers must have large current withstand
capacity

@ Many electrical loads on the offshore platforms
have to work 24 hours a day, and an interruption
might resultin major loss. That's why they have
higher requirements for uninterrupted power
supply. The power distribution devices should
have along service life, and be maintenance-free
and easy to inspect and repair

@ Since the space cost of offshore platforms is
very high, the power supply equipment should
save as much space as possible while ensuring
safety and reliability
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Medium Voltage Electrical Distribution Diagram Example
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b [EB B Z-MCset Marine

Medium voltage switch board - MCset Marine

[T RZNRNPIEREBE

Widely accepted medium voltage switch board

FERR

A8 BB E
MCsetE SR ENIZTRET, BE—RS
F: B T WEBENBZRENTBHIShell i 25
SBBYIAIE, F£1SLloyds Register (LR), Det Norske
Veritas (DNV), Registro Italiano Naval (RINA),
Germanischer Lloyd (GL), Bureau Veritas (BV),
PEAGR T (CCS) BAIE. @B, MCset BT
AFzBils, ERBILNIRSNAEBEZFIE
RONEBLN,

BFRT

¥$F6 — 10kVRIEBEZLR, 1250A, 31.5KALAARNY
SH, MCsetB1ETERB570mmEE, AATET
BRBENTE.

SRR

MCset PTEIRIE, WEIHIEE, BLIHEE, Wi
BEE, WILIERRHT, MLLEEITLUES
Rk, #—HRREENERFK.

BIFEeE
MCsetBYRIFIE RBY 20T ENNBRA/TS
R, NTABNRENERIE, BAIOAET
AMREBRAXFHEMNUX D, HEIREBXE
EES, MELHNBEANRSHIESHEEREA
RIEfE. TRILICESEIFMIZ, MCsetBIUTES
&, B, PTRMSFHIIERB—TERIE
FiR, BEMBENRERALMEDRE, BIFA
REFBHRNDBNTBMBIEXLERIRE. IREK
AR BEHEIEF, BRI ARRBIE)
|, XOJUBIBIRIITH,

Main features

Comply with standards strictly

MCset can work smoothly under all tough
conditions. It has passed the strictest certification
for cabinets by Shell Petroleum, and acquired the
certificates of Lloyds Register (LR), Det Norske
Veritas (DNV), Registro Italiano Naval (RINA),
Germanischer Lloyd (GL), Bureau Veritas (BV) and
China Classification Society (CCS). MCset can only
be used in nuclear power stations, which require
equipment of 1E anti-seismic class.

Save much space

The 6-10kV MCset models with a current of no
more than 1250A and 31.5kA have a width of
only 570mm, saving much space for the power
distribution room.

Mounting against wall

Since all MC set operations (such as busbar
jointing, cable connection and circuit breaker
operation) can be performed in front of the
cabinet, it can be mounted against the wall to save
further space for the power distribution room.

Easy to operate

The operations of MCset are indicated by
standardized color figures and symbols. Instead
of wording to avoid misinterpretation of
operating instruction, different colors are used
torepresent different types of equipment so that
the operators can easily locate corresponding
instructions. The standardized figures and
symbols are easy to understand, freeing the
operators from rote learning of operation
procedures. MCset circuit breaker, grounding
switch and PT fuse truck use the same operation
handle, and all mechanisms adopt screw rod
transmission, allowing the operators to handle
heavy equipment at ease. The door panels are
equipment with rotary handles with lock, which
can lock or open the panels easily.
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Safe andreliable
Over a dozen interlocking functions are provided to ensure safety and avoid
unintentional operation by the operators or other people.

Internal burning arc protection that has passed 50kA/0.15s, 40kA/1s burning
arc tests is adopted to protect people near the cabinet in case of any burning
arc fault.

Three locking mechanisms lock critical components to ensure operation
sequence and safety, among which the mechanism with 2 locks and 1key and
that with 3locks and 2 keys are perfectly suitable for mechanical interlocking
between cabinets.

Both the handcart and grounding knife have remarkable mechanical position
indictors so that the operators are able to identify the position and status of
different units.

Anti-reversion function is provided to prevent the handle from rotating
reversely, thus avoiding accidental operation.
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Unique design

The parts of MCset cabinet are designed based
on unique concept to realize required interlocking
functions while achieving perfect combination of
different components.

1. Circuit breaker chassis: Both the guiding rail
used directly with the circuit breaker and the
static contact box are fixed on the chassis to
guarantee the interchangeability of the handcart.
The cabinet frame is also mounted on the chassis
for firm structure.

2. Circuit breaker handcart: In addition to rack-in
and rack-out mechanisms, the handcart has many
interlocking functions including position indictors,
which help the operator make the best use of the
handcart.

3. Grounding switch operation mechanism box: In
addition to the position indication of grounding
switch, it has many interlocking functions as well.
Avoltage indicator is also provided to indicate
whether the cable terminalis live, thus protecting
the operators.

The Grounding knife adopts unique combination
of dynamic and static knife switches, which
enables the knife to bear large grounding current
and ensures safe operation.

Advanced technologies

MCset always takes advantage of latest
technologies in the applications of power
distribution devices:

1. Transparent Ready™ system: All running
parameters of MCset can be transmitted to the
network browser through sepam. The operators
can perform real-time inspection on the devices
and operate MCset as required without having to
go to the power distribution room.

2. Real-time temperature system: The temperature
of sensitive points is transmitted to the monitoring
center via optic fiber in real time 24 hours a day.
Temperature threshold values can be set for real-
time alarming and protection actions.

3. Internal burning arc detection system: After an
internal burning arc appears, this system can cut
off the faulty line within 140ms to minimize the
damage caused by the burning arc.
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DEZE

SMIRALTT, TN ARRARBIRPFZH:
1. Wikgss, EAREBOE
2. #Ef0ds, XEIAF0ENBIEH
3. RETFTRIBHTSSAES, EESS
O RRDIPIEEINCT, WOlIE—B EZE2TCT
EIJLASTEM B S EZ W DiAEHIfEMotorpact

ES:R

REFMMR

fEMREBSBT BTN REETHARRESE

FNREL .

97%HINEMFREL [T EPBITISO1400UARIAILE.
93% BIMEMITREE [~ R RKAMRIRITIER.
REBSTEFHBNHOU

7= GoFE 55 60 [ HA IS ey

AR5 .

FARS# Technical parameters

SF6 i# 4 1% 4 [0 §& - AD1/AD2/AD3/ADA4S
SF6 Incoming feeder - AD1/AD2/AD3/AD4

4% 5 Characteristics

ZNTE EBJE Rated voltage kV

ENELZEZR kV rms 50Hz - 1mn
Rated insulation level kVBX Pimpulse 1.2/50 ms
TEBIR A 200
Rated current 250
630
1250
2000
2500
3150®
S WTRE /] Breaking capacity kA
A2 BT SZEBITE (KA rms. 1s)
Short time withstand current
20T SZEBIE (kArms. 3s)
Short time withstand current
RY5&%8 H (mm)
Weight and dimensions W (mm)
D (mm)®
EE Weight (kg)®

() ks,
(2 B{E+175mm, BT HNBARMRIFPOECBE.
) EEZXRESNGEE, BRARKN.

AD1

7.2
20
60

315
31.5

315

2500
570
1575
600

12
28
75

315
31.5

315

Complete solutions

Different feeder units to protect and control
different loads:

1. Circuit breaker: Common feeder loop

2. Contactor: Control the motors

3. Combination of load switch and fuse, transformer
Different CT models can be used, and two CT canbe
used in one phase. Motorpact, a special Schneider
motor control cabinet, can also be connected.

Quality and environment protection

Schneider Electric ensures the quality of devices to
be delivered by strict quality control procedures.
97% of Schneider factories have passed 1ISO14001
certification, and 93% of Schneider Electric
products are designed in compliance with
environment protection principles.

Schneider Electric also provides recycling services
for products at the end of their life cycle.

AD1 AD2 AD3 AD4
Efd2scontactor,
7.2 12 7.2 12 175 |72 12 175 |24
20 28 20 28 |38 20 28 38 50
60 60 60 75 95 60 75 95 125
[ ] o
[ ]
o o ([ J [ ] ([ J o
o o ([ J [ ] ([ J o
o
o ([ J ([ o
o o o
50® |50® |50 40 |315 |50 50 315 315
50 |50® |50 40 |35 |50 50 315 (315
50 |50° |40 40 |315 |40 40 315 |160r25
2500 2500 2500 2525
570 700 900 900
1575 1575 1575 1750
600 700 800 1100
(1) Limited by fuses.

(2) Overall +175mm for 4-sided internal arcing protected

switchboards.

(3) For higher ratings: please consult us.
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BEFHARE DI - AD1/AD2/AD3Vacuum Incomer feeder

#%3 Characteristics AD1 AD1 | AD2 AD3
ERE
ZRE B E Rated voltage  kV 72 12 |72 |72 |12 17.5 72 12 17.5
MEBLZZR kV rms50Hz - 1mn 20 |28 |20 |20 |28 |38 20 28 38
Rated insulation level kV Bk Pimpulse12/50ms |60 |75 |60 |60 |75 |95 60 75 95
ZNTE B A 250 PY
Rated current 630 ® o e o o o () [
1250 o O ®e o o o [ ] ([ ]
2500 o o e O e o o [
4 WTEE /] Breaking capacity kA 25 |25 |50®|315 |315 |25 315 |25 315 |40 |25 315 |40 |25 31.5
55 BT SFEB57E (KA rms 1s) 25 25 509|315 |315 |25 |315 |25 [315 |40 |25 |315 |40 |25 |315
Short time withstand current
13 B SFEB AT (KA rms 3s) 25 25 |50®315 | 315 |25 315 |25 |315 |40 25 315 |40 |25 31.5
Short time withstand current
RY5&8& H (mm) 2500 2500 2500
Weight and dimensions W (mm) 570 700 900
D (mm) 1550 1550 1550
SENES k) 850 1000 1300
Approximate weight
M BfE+175mm, BT HOBARRITRIFPHECBE., (1) Overall +175mm for 4-sided internal arcing protected
(2) =B EHIEIR. switchboards.
Q) BIBHTES ., (2) Fully equipped cubicle.
(3) Limited by fuses.
AD1 AD2 AD3 AD4
i I
T T 1
i I = 7 T
o ,gé_ = =
oo 2 (o o |
il n i w
© szl
5 i &= x'.'u
oo ‘oo ¥
. 3 !
- L - . = . - L -
PERE MV compartments RERE LV compartment
1L IBEREEE 1. Busbars for cubicle interconnection 7 AREMERERERIPM 7. Lowvoltage auxiliaries and
2. TR 298 2. Withdrawable portion RRBEHME—TIRE  theprotection, monitoring &
3. MBI EE D E B LS 3. MV connections by cables accessible P, 5PELHODFF. control unit areinacom-
4. T from the front face partment which is separated
5. BT ERNSS 4. Earthing switch fromthe MV part.

6. BIET 4SS (AEIMLT/BHTES) S Currentsensors

6. Voltage transformers (optionally
equipped with withdrawable fuses)
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Sepam 80 RIIESRIPAIEHE

Sepam 80 series integrated device for protection, measurement and monitoring

SepamBJi%it, EEBEIATHEMINEE, #H1T
P& TTHIEHIFIRIE

O RIP

o2

@ FiticR

@ BISEER M)

Sepam B TTHIASDESIBRA MLIBSER, A
FEIMTBUTDEE

. BOEEE. BTRSESARIRP. AR,
BERP. MERIPEFRIPIE, ZBRENE,
ERNE, STILREAGERIE, JemBE. B
SSHHRRE . SHIMFICR.

AHEBSRAENALAETSIERF2THE

P, BMBESNKRAITARELN, EBIMR

ENEBNERR

L Bk svnine ok

@ BENIER

® SNRRIP

e EXNESMEBINAE. BISATN SHERIDAE,
HigitBaERA T THALENER

OMIKKZEEBIL

O BB B4 HF

O Z[ESs

OB

O KM,

Sepam is designed to manage control and operation of medium voltage units
through the following range of integrated functions

@ protection

@ measurement

@ disturbance recording

@ communications (optional)

The internal structure of the Sepam unit is made up of two microprocessors
dedicated to the following functions

Protection against over current, grounding fault and breaker circuit failure,
protection against unbalance, voltage protection, frequency protection,
full-charge measurement, harmonic measurement, remote control switch
on/off, parameter (voltage, current) out-of-limit alarming, event sequence
recording.

The considerable experience acquired of manufacturing electrical systems
and developing multifunctional units helps Schneider Electric establish
standard electric network management system

@ logic selection

@ self-resetting loop

@ post acceleration protection

@ automatic communication and measurement, fault detection and
elimination, with special focus on the following applications during design
O fire zone substation

Qdistribution busbar

Otransformer

O motor

Ogenerator
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DEGSBHLEBIEEMCset Marine

ey Rz ESL]

AopaZERy fex EEZHNE 3]
B5iMERy S IERGER
2 x TiR5RG P&O (RE) FERBE LRS.

W NIL Fincantieri (B AF) 6,6kV - 2500A RINA

“FERFIB95ER”
2003
i Irish Ferries (B/R=) FHBE L.R.S.
2003 Aker Finnyard (Z5=£) 6,6kV - 1250A
|EFs VIETXOPETRO (it75) ESinliry LRS.
140 AR EEX PTSC (#%E3) 6,6kV - 630A
2004
1ZRAG - BRI Port de Paris GEE) FERBAE B.V.
1ZiReAE Astilleros Espanoles Gijon (FBI1 ) 6,6kV - 1250A
2004
EM TESO (f%) TERBR LRS.
Dokter Wagemaker Damen Shipy. Galati (5 3 fEl) 6,6kV - 1250A
2003 Damen Shipyard Flushing (157=)
RICRRSISHIAG T™MT (&75) FERBE GL
2004 DSME (85&) 6,6kV - 1250A
48,400 TEUSE 2785 MSC (B AF) ESEre GL
2004 DSME (§5&) 6,6kV - 1250A
2x 8,400 TEUEE 35543 CP Offen (fE@) ESinlry GL
2005 DSME (8 E) 6,6kV - 1250A
HEM Subsea 7 (#8&0) FERBAE LRS
2005 Merwede (f5/=%) 6,6kV - 1250A
AKPO FPSO TOTAL GEE) B BV
2006 Hyundai Heavy Indust. (8 &) 6,6kV - 1250A
HE Subsea 7 (&%) FhcBE LRS
2006 Merwede (757%) 6,6kV - 1250A
7000[E £ fsE V8% BB Zhen Hua Port Machinery TR CcCS
2006 (h@) 6,6kV - 630A

HuaRun DaDong Ship Eng Co.
(PE)
8x ZTHIFIM Marine Nationale GE&E) I BV
2006 DCN GEE) 6,6kV - 630A
(VCB breakers)

ES ] STX shipyard (&) FERBE LR +KRS
2006 STX shipyard (& &) 6,6kV - 630A
RICRRSA Sovcomflot (S HT) FEBE DNV
2006 DSME (3 &) 6,6kV - 630A
2x 8,0004T G £ 7B M.O.L(B7%) ESREE LR
2006 Koyo Dockyard Co, Ltd (B ZX) 6,6kV - 1250A
RICKRASAG Sovcomflot (&5 H7) FERBAE DNV
2007 DSME (85&) 6,6kV - 630A
3% 11,00047 &G = 22 7EAE CGA-CGM (EE) ES LS BV
2007 DSME (3 3) 6,6kV - 1250A
2 x %56 Norwegian Cruise Lines (ZE&E) I DNV
C33&D33 AKER GEE) 11kV - 3150A
2007
TEXHENIAG Subsea 7 (#3&0) FERBE LRS
2007 Merwede (757) 6,6kV - 1250A
1x 11,0008 EFEEE 25560 Conti Rederei (f&E) FheBE DNV
2007 DSME (85&) 6,6kV - 1250A
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MV Marine switchgear-MCset Marine

Part of references
Type of Vessel Ship Owner Main ratings Class
Name or No of Building Shipyard
2 x Cruise Ferries P & O (UK) Main Switchboard L.R.S.
" Pride of Hall " Fincantieri (Italy) 6,6kV - 2500A RINA
" Pride of Rotterdam "
2003
Cruise Ferry Irish Ferries (Ireland) Main Switchboard L.R.S.
2003 Aker Finnyard (Finland) 6,6kV - 1250A
Off-shore Platform VIETXOPETRO (Vietnam) Main Switchboard L.R.S.
140Men Living Quarter PTSC (Vietnam) 6,6kV - 630A
2004
Dredger- Hopper suction Port de Paris (France) Main Switchboard B.V.
dredge Astilleros Espanoles Gijon (Sp) 6,6kV - 1250A
2004
Ferry TESO (NL) Main Switchboard L.R.S.
Dokter Wagemaker Damen Shipy. Galati (Romania) 6,6kV -1250A
2003 Damen Shipyard Flushing (NL)
1xLNG Carrier TMT (Taiwan) Main Switchboard GL
2004 DSME (Korea) 6,6kV -1250A
4 x 8,400 TEU Container MSC (Italy) Main Switchboard GL
2004 DSME (Korea) 6,6kV -1250A
2x 8,400 TEU Container CP Offen (Germany) Main Switchboard GL
2005 DSME (Korea) 6,6kV -1250A
Pipe-Laying Ship Subsea 7 (Norway) Main Switchboard L.R.S
2005 Merwede (NL) 6,6kV -1250A
AKPO FPSO TOTAL (France) Switchboards BV
2006 Hyundai Heavy Indust. (Korea) 6,6kV -1250A
Pipe-Laying Ship Subsea 7 (Norway) Main Switchboard L.RS
2006 Merwede (NL) 6,6kV -1250A
7000 T Full Revolving Zhen Hua Port Machinery Main Switchboard CICS
Ocean Engineering Floating (China) 6,6kV - 630A
Crane HuaRun DaDong Ship Eng Co.
2006 (China)
8 x Multi Missions Frigates Marine Nationale (France) Main Switchboard BV
(FREMM) DCN (France) 6,6kV - 630A
2006 (VCB breakers)
Floating dock STX shipyard (Korea) Main Switchboard LR + KRS
2006 STX shipyard (Korea) 6,6kV - 630A
LNG carrier Sovcomflot (Russia) Main Switchboard DNV
2006 DSME (Korea) 6,6kV - 630A
2x 8,000 TEU Container M.O.L (Japan) Main Switchboard LR
2006 Koyo Dockyard Co, Ltd (Japan) 6,6kV - 1250A
LNG carrier Sovcomflot (Russia) Main Switchboard DNV
2007 DSME (Korea) 6,6kV - 630A
3x11,000 TEU Container CGA-CGM (France) Main Switchboard BV
2007 DSME (Korea) 6,6kV - 1250A
2 x Cruise Vessels Norwegian Cruise Lines (USA) Main Switchboard DNV
C33&D33 AKER (France) 11kV - 3150A
2007
Diving Supply Vessel Subsea 7 (Norway) Main Switchboard L.R.S
2007 Merwede (NL) 6,6kV - 1250A
1x 11,000 TEU Container Conti Rederei (Germany) Main Switchboard DNV
2007 DSME (Korea) 6,6kV - 1250A
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&P E Dk §l & -Motorpact™

Medium voltage motor control center - Motorpact™

BNk, Z&RP

Innovative design, complete protection

RIFTRITNME
FZE09IDEEMotorpact™P[E DiAIEHIEIRHE TR
SUNEHFRIFPFER, STEEZ0. 815
RESHEANSHNERS.

BERE, ElCERTEESREDR.

1. FVNRE BB
2. RVATIR[E B EESEHNEH
3. RVSSIR[ERSEEHISED

MotorpactZ£ 31568
Motorpact class specification

The value of innovative design

Versatility Motorpact™ MV motor starters provide
the most efficient control and protection means for
awide range of applications including soft-starter.
They can also be configured for transformer
feeder loops.

1. FVNR direct on-line motor starter
2.RVAT step-down auto transformer motor starter
3.RVSS step-down soft starting motor starter

FRARAR 55 & S22 3 (LSC)

Loss of Service Continuity

LSC1

FELSC2EMERINT

Metal enclosed not

of LSC2class

HERIPTIEPRES TR
IR SIS

Several levels of service
continuity during
maintenance

Class (LSC)

BETLZERIENER
Architecture based on safe
compartment access

LZERIFRE

Safe access to compartment

SHOECIREBDER
With power flow in busbar and the
other units

PEBLYNEE
MV Cables must be earthed

LSC2A

Maintainability of one functional
unit allowing normal service of
the remaining units of the
switchboard (busbarina
separate compartment)
TELEIPIDREIRE BRI L
RIERBEHTIRENES
BRSS (FRZE6IHE)

MOTORPACT

LSC2B

ZERIFRE

Safe access to compartment

BHAACIRERIER

IREPBIPEBL

MV Cable in separate compartment

RBEAPHIHRTUR R BT
Cable of unit under maintenance can
remain energized

With power flow in busbar and the other units

AP HEE NS
BHEAR T ZUTFFEBLT
(DBEBLHRE),
Maintainability of defined
parts with no need of
cable disconnection
(separate cable
compartment)
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EAIES ]

Partition Classlor M

HELPHEPNARZE
Personnel comfort during
maintenance

compartment

RIBLZ 2 RIEEPHEAENBIHR
PAES

Classification based on electrical
field presence in safe access

PME5y bR
Partition Class PM

ZERIEENENIRIEIREN Z2
TEN, FHEERAREN

All Partitions and shutters of safe access
compartment shall be metallic with some
current carrying capacity

EHIPIEPERBIVTEERR

Metal enclosed compliant during maintenance

PIE5 R

Partition Class PI

MOTORPACT

DIRABERTUZBAEZ D RA
BIEAR

Partitions or shutters may be partially
or totally of insulating material

BENBLE/E

|EC 604668560137
Electrical and mechanical
safety according to IEC

60466 or 60137
Shutter

3. 110854R

FERTURDASR

Applicable mainly to withdrawable system

HREINTOITTRBHATHIB, LB T UAMBED
EROTIRENEMESNIE T M 280G M RIRE BEMREY

UBEBHEIINAHERE L, NFHE

EMR.

Part of metal - enclosed switchgear and control gear that
can be moved from a position where it permits contacts
of aremovable part, or moving contact of a disconnector
to engage fixed contacts, to a position where it becomes
a part of the enclosure or partition shielding the fixed

contacts.

BIACH 3
IAC classified
SR SPEARIER

No projection of parts towards
accessible sides

PEBEBMSEHI(IAC)
Internal Arc Class IAC

RIBASEBINNARZ £HIRZ0 2
Classification based on consequences of
internal arc on personnel safety

A {URTFBALARRIE

A: restricted to authorized personnel only.

B: RNfR, GIBARA

B: unrestricted, including general public.

FAFRIRBILED -

Enclosure Identification code:
F BTaEIS

F - for Front side

L BT

L - for Lateral side

R BTEH

R -for Rear side

ERIERES TS EHEN Z 2R
Safety in case of internal fault during
service condition

RBERKIERS BT SREMINSRENE (FER BT )
No ignition of indicators Demonstrated by type tests (completly
defined by the standard)
o] 2SS MotorpactfF&AFLREE
Accessibility Types Motorpact complies
with AFLR type

ELIMABEINUS T
ARZEHIF0
Personnel safety in case
of internal arc

JoIACSy 3
IAC not classified

RiEFMNHIHEINZAEBINTEHTA
No tests performed to assess
behaviour of enclosure under

arc conditions
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EFRER

RONREE

o T BREREP I T2 PRI

O RNHTREIRE, MILLEIMER

o N\E B EHIRIE O ABRIR B XARL8IEAL
© M B EHVB LMK

® FTERIFEIRERIIRANIER T#iT

o BEIRBENTH, FIILARINIREE

. GIE
% o RABEX, iR, WO THHME, FHRAETENGRMREN
S G0k
z ® SINEHHISTIHE, D TEHHHE, ATED T EPRRIRAE
- g o BENEINERRAME (LPCT) | SepamMFUheBIE, NERSHNEH,
* ’ NIFRIRHE S ATH75%

’ o REBNOIBTENFIREBUWASHE (EMC) NBHOMTHL

® iSRS IECHTATRINEMAIT

’ "i:

: .-l:\-'!' '; ﬂ-) 1 ?




Main features

Full safety
@ Fully tested to internal arc withstand in all MV compartments

@ Fully safe compartmented design preventing inadvertent access

@ Visible earthed position of disconnector contacts from the front of the
switchboard

@ Cable earthing switch with making capacity

@ All operations performed with closed door

@ Operator errors prevented through simple interlocks

Reliability

@ Simple architecture by use of a line disconnector, reducing the number of
parts and providing simple and robust interlocks

@ Multifunctional cast components minimizing parts, consequently reducing
maintenance and heat loss

@ Pre-engineered solutions with low power current transducer (LPCT) and
Sepam digital relay providing proven designs for the full range of motor
applications

@ Separate LV compartment enhancing EMC and wire management

@ One design complying with all relevant IEC and NEMA standards

'
(|| L
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ST4HP

O BCBAR CTRUTE, AL EBHSaEBH
HITAANFNLEP

® RUAIPHIATHAES

O SMA, RAPHIREX

® NIBFIZMTRFEHITRBIIEL P

BREEE

TWRRHED, ENHNNTRAENRER
DR, BEFRMANBVLURIRETLBZ
KNERBRHEA.

MR SR ERMBEARERBIBNIREDP, 2
TR, MANHEE, BRITANNEXR. B8
HEEMZA LSS, ILAMNEDEREMZ M
H=446.

88N “EOAREE” BIMotorpact, FBTIPASLIR:
@ TiZHEIT

@ EEREIRER

@ BEER=EIR

@ BHFTERRET

eoNE, HBEHTILR, ICRIEE -

REMRE

@ XENMF, FEEN375mm

ONBIE. BE. MMiHFIERIHER AL

o BEMARNIBELSH, JUSHEHMMWER
BRIREHTT R

® +NBRTLERHR

Maintenability

@ All necessary maintainable motor starter com-
ponents accessible without de-energizing the
switchboard

@ Maintenance free vacuum contactor

@ High endurance, maintenance free disconnector
@ Thermal diagnosis system for predictive
maintenance

Power web monitoring

The availability and the quality of electrical supply
for industrial sites are vital. Reduction of energy
costs and equipment optimization are also major
concerns.

Schneider Electric’s integration of Web technolo-
gies into power equipment provides an innova-
tive, optimised response to these needs. It allows
simple, fast, secured sharing of data by all the
players, viaa common Web browser.

With “TransparentReady” Motorpact, youcan
acheive:

@ Remote monitoring

@ consumption follow-up

@ quality management

@ motors and transformers follow-up

@ Measuring, data logging, time stamping...

Compactness and flexibility

@ Compact footprint of 375mm width

@ Onedesign allowing front, rear, top and bottom
cable entries

@ Simple and compact transitions cubicles, allow-
ing extension to other Schneider Electric equip-
ment

@ Ideal for retrofit applications
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B ARZSH Technical parameters

FEELE V)
BERZSFR V)
ER/PHMZLE VIEE
THAM3Z - 1934 (kV rms)
BESME (H2)

E TYEERIR (A

BNTE ARSIV ZEBIA (kA)

BELGE LR (A

BAGNRIRES0CHTERES) (C)
BT R AP R (KVIEE)
(B HIRTIBNTE)

B PRYRSIIY 2 ER AT (KA)

3 3
g Kt K

7.2

60
20

50/60
200/400
SOKA 2s
40kA 2s
630/1250
2500
3150

55

14.0

25kA 1s
40kA 0.5s
50kA 0.25s
2500mm
950mm
375mm

@epam 2075, 40RTIFHBORZ! - h
B ERRTIER - 1820RIPF0ERITIRE
Sepam series 20, series 40 or series 80
- pre - engineered solutions - enhanced
protection and monitoring functions

- J

4 \
B ENRETX - AFENGEE
NEERE

High endurance line disconnector

- full separation between load com
partment and busbar compartment

Ve
IR ERE RS (LPCT) - —EiR&E

SITRERMBIESNAEE

Low power current transducer

(LPCT) - one unit covering the full

range of powers and all applications

- J

—MEER. 22 UF. IARNPEDXZHE

A compact, safe, reliable and versatile MV motor starter

Rated voltage (kV)

Rated insulation level (kV)
Lightening impulse withstand voltage 1.2/50ms (kV peak)
Power frequency withstand - 1min (kV rms)

Rated frequency (Hz)
Rated operational current (A)
Rated short time withstand current (kA)

Rated busbar currents (A)

Temperature rise(No derating at50°C ambient) ('C)
Earthing switch fault making current available (kV peak)
(Cable protection with current limiting fuses)

Internal arc withstand current available (kA)

Height
Depth
Width

7.2

60

20

50/60
200/400
50KkA 2s
40KA 2s
630/1250
2500
3150

55
14.0

25kA1s
40kA 0.5s
50kA 0.25s
2500mm
950mm
375mm

( )\
ROOWARS - irtdasEs

Thermal diagnosis system - mainte
nance time reduction

BIFER - B S89a 8 - o eI

Operating panel - simple interlocks -
visible earthed position

J

(ETJI‘? - T IRIEERE AR )R b # A
7-Z2E8- 28N, aIpiLL
PRI A £

Front door - all operations carried out
with closed door - fully interlocked -
tested for internal arc resistance

RUIPOVETEMSESS - SR -5
FiE, AREREMETIR
Maintenance free vacuum contactor
- high endurance - easy to withdraw
without any tool or lifting device

- J
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P EINFAIET R - P EIRF A FIRM6
Medium voltage ring main unit - MV loop application & RM6

HXOREERMAEFTIE, MIHNPEEBHSE

Optimized medium voltage electrical distribution solution, for reefer

containers and offshore

RM6 D EN R

OREMFY THEFNXIEMSHHE|E, X
MAERATIBRENRS, +HRE, MA
RUEIP . RMEEYATNALEE T (28 I It 5 8 A
2B TERTEROE) WRTRN
1619mm(ﬁ) X 1140mm(_;§1_) x 692mmQR)

® FRMEFIEAFX (LHREEMES) . ESHAE
DI mESANTE

® RMEEIERICIRITBEITRKY R, HBE X
B ESZ MG NIRME £ INEERTT, XEE TR
MIFERS

O MM BRFIBH T IR, BGHBRETUSE

© LRBINIREIERRE, T IREISLWR T ERMA
%, WRESINRE IR

56

Advantages of RM6 Proposal

@ Significantly reduce MV switchgear space,
compact and maintenance-free because of sealed
pressure system. Dimensions of RM6 - 4 functional
unit (2 x Network connection and 2 x Transformer
feeder) is only 1619mm(W) x 1140(H) x 692(D)

@ Significantly reduce wiring space by placing RM6
close to loads (reefer containers, etc)

@ Modular design of RM6 can allow future extension
or easily add RM6 complete functional unitinloop line,
which makes the loop very flexible

@ Redundancy in loop distribution system to
eusure a more reliable power supply system

@ Special anti-vibrate basement, vibration test
in factory and over pressure release system, to

ensure more reliability of equipments




Bow Thruster
3000 - 4000KW

6.6KV Loop Distribution T ---------

SRINIRE
2222 PP P

rRMG%%%ZﬂqJEF?é%ﬂFE&, AETABDPEIAESRTT. RM6ZE—
MESFEMFXIRE . HABNAXN8LIIKABAETRESF6S
REy=IEDP,
RMBAEIE XY 24KVEE R CPEIF M AMN KB BN LB — TR T EE
SHITIER . HBMRP.
RMEIZIRIECHENR R #HTIRIT. HhERINK.

The RM6 is a compact unit combining all MV functions units to enable
connections. The RM6 is a totally SF6 switchgear and the switchgear and
busbars are enclosed in a gas-tight chamber, filled with SF6 and sealed

for life.

RM6 can supply and protect one or two transformers on an open ring or
radial network of power network up to 24KV.

The RM6 proposed in this offer has been designed, manufactured and
tested in compliance with IEC recommendations. _I
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FERFR

ASEBEN A

@ PEMLET R ETT

@ iy

@ L IBIRIP

@ BT HIAMIEEMV/MVARSR

RRASZE

® =UEHX, RRKY, BRBRIRIEIE

® TR HIIDRE

O TEBRTAR

© NI Z IS AT SIEC60298FLE

©® FRNIEBR OIS

o (I TEREINTRSNLZ ERBIMERITILBE

® EHRBHINBH T EEINTHISFeSIED
O BREMUREET, AEEHH

SHIER/N

® INURTIRNTE x & < &

1619 (4§8) x 1140 x 710

o BRIERSE/NHEA T IMNTXIE

o I REOASAFIINMISENRETE

RUIP

©® B ENFFGIEC602984T )1

O BEMRNT BIBITNE, ARRIES0FIERGFM

O FIRBIERTTH ML, BAFINRER

@ SMIPER, BMALLRLFIKIEIHA

0 XA TRETNNE =B =R [VBARAARIENHE
, WRSBE

SoEMN

@ AR MEERFSIECHR A&

@ EBIS09001ERASRIEERARMNIKITIEFFIS090027=
SHENSIES

0 FEMNIZITRWIRIIRSE

B4

o IR ERFEE BT BEAS

oy BiEO2HA

o I EE%, REBLIRNEEZLLNUEGLEIER
BEZFBRIIBRIIN, @Y, THRLBEQASEK, TFHE
THNNTE, HIRTHITATRBIVESTIE

RxBRIFREIR, DR

@ BRI iP
o T BB S

® FTENIE It LZRBRFE TRIFNSE

o IS MIITTIRIESE, BRIBLIRE

@ BULRBPHE, RERSE—H

o BB RIERREPEL

® BERFTAMTMIRE, BEBE

® TJUUAEARMFIERIREBR T, SRMEEEMBLIEA
BE, MXBHNLENEERNE

Main Features

Full range of using

@ MV network node and ring main unit

@ Terminal

@ Line protection

@ use for secondary ring main to connect MV/MV system

Ensure personal safety

@ 3 position switchgear with natural interlocking to avoid misop-
eration

@ Visible earthing

@ Voltage indicating system available

@ Internal arc withstand in comformity with IEC60298

@ Dependable position indicating devices

@ The safety valve at the bottom of the metal enclosure release
the Instantaneous overvoltage

@ All the electriferous components are enclosed in a gas-tight
chamber filled with SF6 gas

@ Steady running even if zero pressure, no discharge

Space saving

@ Small size WxHxD 1619 (4 units) x1140x710

@ Especially low height which is easy to be used for outdoor sub-
station

@ The extensible interface occupy no additional height or width
space

Free maintenance

@ Pressure system sealed for life in comformity with IEC60298

@ Sealed performance is the routine test requirements in the fac-
tory, assure its 30 year’s life

@ The main components such as contacts and busbars are all free
maintenance

@ High degree of protection, effectively prevent dust and water
@ spirality pressure system of patent MG technology insure the
pressure seal

High reliability

@ |IEC Certified

@ 1ISO9001 certification for design and ISO9002 certification for
production

@ Benefits from experience accumulated from 500,000 functional
units installed word-wide

Strong extended ability

@ Supply multi-moduled and types of cubicles to be extended and
combined

@ Fullly enclosed extended interface

@ The addition of one or more functional units can be carried out
by simply adding stand-alone modules that are connected to each
other at busbar level by direct field bushings. At the same time,
without handling any gas, without any special tooling and without
any particular preparation of the floor

Simple and convenient installation and operation

@ Maintenance from the front

@ Easy to be extended in site

@ All controls located at the same convenient operator height

@ Visible earthing at eye-level view position Quick fuse replacement
@ Simplifies cable connector installation and consistent installation
height

@ Integrated low voltage wireway across LV room

@ Fixed wih only 4 foot bolts and easy installation

@ In order to test cable insulation and look for faults, can inject a
direct voltage through the cables via RM6, without disconnecting
the connecting devices
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© KAIREIGNNASY B AR, ISEUMREEM

© = TIMises

® VIPRIIMKEBRIPRETERSIEC60255, AFERIIFFREENRIPL
%, ETHNLARPIIEFMRS, FEATFHIER

Stong functional circuit breaker

@ Use the technology of rotating and gas self-diffusing to cut off the short
circuit currents

@ 3 position CB

@ VIP series protection relay, which is in complete conformity with IEC 60255,
offers a complete range of protection curves in adapt to different discrimi-
nation needs with the main protection upstream and no need auxiliary power
supply

AR S Technical parameters

Description 1588

Rated voltage (IEC) ZiEB[E kVrms |12
Operating voltage T{EEB & kVrms |10
Insulation level 484K £

Rated withstand voltage at power frequency T4 &

60 Hz/TminkVrms 42

Rated impulse withstand voltage ;D5 &

1.2/50us 95
NETWORK AND BUSBARS @85 f34

Rated current ZNE Bt A 630
Rated short time withstand current ZiE %3 88 SFEB7T | KA 20 |25
Making capacity for switch-disconnectors and earthing switches | kApeak (50 |62.5
REHX/IEBF R /IBEAXKXEGRR k

Internal arc withstand current available PRSI A 7D

Internal withstand current available PY¥AIN T = EB7 ‘ kA ‘20/15
TRANSFORMER %5 [£ 28

Rated current ZNE Bt ‘ A ‘ 200
FUSE-SWITCH RAfIFF % — I s8R & 88

Breaking capacity FF¥fEE ‘ kA 20 ‘25
Making capacity X&8¢ kApeak |50 [625
CIRCUIT BREAKER %28

Short-circuit breaking capacity kArms |20 |25
IR FTEIRE

Making capacity &8¢ kApeak |50 625

SELF CONTAINED UNIT Efi&#1
Degree of protection [[JIPEZK

Enclosure 181K IP67
Operating Mechanism 1&/EH 13 1P3X
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PEEE:E

Medium voltage transformer

i ENSRE S EF T2/ ROVR LSS

A transformer specific to marine & offshore applications

FREFR

FENEW

=R, RNEZWEE. BNMEEIENA
LB, URAER. M. . SEBMI. 1F
VFEEHEBRETFENELN, XLEHBAITHR
IR BB 6.

BEL e

MIRIMERTTE, JRUEMERRERNEER. NT
RRIULENILEAERKNRSH, KNRBRE
RIFNBEME, FHRIDKSOIRAIEEEETT.

PRAIIR S IPEIARINL
HKMNPIRENIRERKAED, BNEERE TR
AL, WEBRRZ. BHKXZ. BENKS. B
K2EE.

mENID BEINE

NNt HEONA T ABERINEHEN™

G, EERZVNMOBORK, BEED. NEKN
BRI,

SREMNEE

B EBST[EEEEETI1SO 9002IAIE, KA
NSRBI TIF2MRL6IAT, 20: BV, DNV,
LRS, ABS, RINAZ 2 |

Main Features
Recognised know-how

Throughout the world, our on-board equipment
benefits from the 30 years of experience we have
in Navy, Merchant Navy and off-shore platform
applications, as well as that in submarines, aircraft
carriers, liners, oil tankers, container ships, plat-
forms, etc.

Areliable installation

Reliability is considered to be a predominant fac-
tor from the design phase. To ensure the maxi-
mum service life for your equipment, we only use
high quality insulating materials and we guarantee
the technical characteristics of the equipment.

Limiting the thermal effects on your equipment

We offer equipment with reduced heat dissipa-
tion and with suitable cooling systems: natural air,
forced air, direct water, indirect water, etc.

Coping with the mechanical constraints

Our design, simulation and test tools to allow us to
supply dedicated products, able to withstand the
mechanical constraints: vibration, acceleration,
listing, etc.

High quality equipment

Schneider Electric transformer is ISO 9002 certi-
fied. Our equipment is recognised by ship classifi-
cation societies such as: BV, DNV, LRS, ABS, RINA,
etc.
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o MiE T F R T ERIF RN T ESS

@ 1)3E: 160VA to 6MVA

@ BJE < 36kv

@ SME < 6kHz

0 BAMNS. BHEINS. ACSTMS, BHEINUVSFIAOS
@ TMBEIR < 20kA

@ ISR IS & el

AT AMNFA MR B IEE - ARG SRR ™60

@ 218
o =18
@ =18/ &18

O R =18 MR ELIFE

Performance

@ Dry type cast resin orimpregnated equipment

@ power: 160VA to 6MVA

@ voltage < 36kV

@ frequency < 6kHz

@ natural air, forced air, water or oil cooling, Airforced and Waterforced
@ alternating or direct current < 20kA

@ copper or aluminium winding

Within our range, you will find the equipment which is best suited to your
requirements

@ single-phase

@ three-phase

@ three-phase/single-phase

allows a 3-phase network to be converted into a 1-phase network.
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K EECEBE — MB301IM
Low voltage switchboards - MB301M

SUSEMRERXE, ZRTESNE WBRSIEETIE
High level safety low voltage system, dedicated to Marine (ship
and offshore) applications

MB30IM;BE % A X2 MM BB SR AT B T2 ZAFARHIK
EFFXE.

MB3OIMER X RHEAG. FPSOMEF OBFEFEENAIENRER
BNSREEBRINEN BINMRERRIE.

..-IH'F
—

EBRR
R RIERETHBIET, RIPARRKENZS
@ MB30IMERBIEC 439-18& 3X T 2R VXA RAB BV R AT A

® MB30TMEJI%ITE 8 DNVARER TN IXIDAEEFNERX, HARKKRE
AR ZADNVINTFEE T #1789

A% BEIDEFRDIHRENATR, BRIEIEENRKIEREATE

O T EZAMBEAHIFTAE: ABS, BV, CCS, DNV, GL, LRs, RINAZ AR 7t

@ MB3OTMIBINEER TR EBCEBAE: BoEBAE (DY) BRHIEHIPIN (BED:
MFEY) BB EhHIEHIPI G : MwEY)

@ MB30OMB—TEMR T HEMEBBSHAXTHNTERS, FTERMERES
RIPIZBE 2 RFMAHINIBREMIZITHNIEN

o4EPIE . RIEIRSAERIR A
© MB3OMEFREICTRBITTHAM, BABRENE, RERE, ETEXHE
Mgy BREMR

o LittliE, BARFHEMBMIE, HRENFXELETE, RHMREBRIE
ZWIHBNNIRERS
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MB301M

The MB301M type switchboard is new version, which is dedicated to marine &
offshore low voltage application

MB301M is used to make distribution switchboards on vessel or platform,
which a high level of safety is needed.

Main Features

Reliability: Operation without breakdowns, protection of life and property
@ MB301M fulfills the IEC standard 439-1&3 requirements for type testing
assembles (TTA)

@® MB301M is designed according to "Type Approval Programe" of DNV rules,
and testing procedure and tested with supervision and recognization of DNV
office

Availability: Satisfied application requirement, and reach maximum uptime
@® MB301M is in compliance with main marine societies requirements: ABS,
BV, CCS, DNV, GL, LRs, RINA, etc

@® MB301M, a multi-function range with three type of configuration Type D,
Mf, Mw

@® MB301M is a complete system integrating Schneider switchgear
components. All Schneider protective devices are designed and
manufactured for optimum coordination and can now be installed in a
switchboard designed specially for them

Maintainability: Fast servicing and maintaining

@® MB301M is composed of standard prefabricated components which
guarantee flexibility and quick manufacture, modification or extension

@ Flexibility and availability through local manufacturing, guaranteed by
world class electrical switchboard, proximity of specialized teams
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FEBSSH Main electrical parameter

BSZ# Electrical Parameter

SRR 5 = Schneider Electric Solution

1BE Type D Mf Mw
FMELLZB[E Ratedinsulation voltage 1000V AC 1000V AC 1000V AC
TMEIL(TEBE Rated operating voltage 690V AC 690V AC 690V AC
BE A2 04T 2RI Z100kA-1s ZF100KA - 1s Z100KA - 1s
Rated short-time withstand current Up to100kA -1s Up to 100kA -1s Up to100kA -1s
BUEIFEM ZEIR Z220kA Z220kA F220kA
Rated peak withstand current Up to 220kA Up to 220kA Up to 220kA
FHEAGTEBR F6300A ZF6300A F6300A
Rated main busbars current Up to 6300A Up to 6300A Up to 6300A
N BHEZNE BT Z3200A Z3200A 1000A
Rated distribution busbars current Up to 3200A Up to 3200A 1000A
B2 IERIEHR(ENX) 204030 204030 204030
Clearance and creepage distances (mm) 20and 30 20and 30 20and 30
WMS# Mechanical Parameter

MiREls, Forms 2b-3b-4 2b-3b-4 3b-4

Bh1PE4 Degree of protection
9MIZR~t Dimension (mm)

IP20-22-23,32(option)

IP20-22-23,32(option)

IP20-22-23,32(option)

TE Width (Emm) 600/800/1200 600 500/700

RE Depth (ZKmm) 800/1100 800/1100 800/1100

SE OverallHeight(Zmm) | 2100 2100 2100
BREEOTEE=50mm) 327TEE 32PEH N EITIRERTT
Functional height (Imodule=50mm) | 32 modules 32modules Tunitsof 3modules

MB30TMZBINEER T

@ B2 eBiE (DY)

® B EHIZHIPIL (@E: MED
® EBENHLEHICPIL (B MwZ)

MB301M a multi-function range

@ Distribution switchboard (Type D)

@ Motor control centre (Fixed: Type Mf)

@ Motor control centre (Withdrable: Type Mw)
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{6 /E &L €8 & -Okken Marine

Low voltage switchboards-Okken Marine

jex. OIE. St

Perfect_ Reliable  Premium

5. UENRERBE
EithwoR g 2}

@ XHEAE MBI HUENNETT, FiBid LN HE
® ZIEFINEMRF, BITESLHENWIE

© KN BB IER RN TTR e 514

© BIREFRATE (IEC60439-1&3, ENS0529, etc.) BIT ASEFA/LOVAG
SNy

B AR (ONVFABHIZL TN D]

Perfect and reliable LV switchboard

Type Tested Assembly switchboard
@ designed and tested system for every item of switchgear
@ controlled temperaturerise, tested in true configurations
@ complete assembly withstands electric faults or internal arc
@ complying with international standards
(IEC60439-183, EN50529, etc.) certified by ASEFA/LOVAG

Type approval certificated by Det Norske Veritas (DNV)
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ALHIR S

SENREHENRSIE

® QIR EZHREROE

o e BN D IARIP OB ER — B IFEANBIARS

O FANENRAMNS: BTN, BRI, BENERET—BEDP
0 SENLZRBRERETRFRTHBLULIL

® TJCUB MR N E RO

BV R AF0L B8]

O ZMEBLIMATST (INBD/EREB. AIH/S30)
® TiE N EATE

O R, TUFENBLAERERERR

Optimized investment

High level flexibility and mixability

@ A wide range of solutions for each feeder

@ Total mixability of power distribution and motor feeders within a column
@ Total mixability of different types of feeders: fixed, plug-in, withdrawable
within the same column

@ Size can be optimized thanks to high packing density

@ Additions or modifications are facilitated

Reduced costs and installation time

@ Multiple cable entry options (top/bottom, front/rear)
@ Wide connection zones

@ Quick connection between busways and switchboard
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ek

B LE PRSI BY IR P

@ 1EIAFSIECE1641 & AS3439T

© 1EIRAMRINBR I (100kA rms/300ms)
© DI AMRIMBR I (BOKA rms/300ms)

BALEPYAII R
® BEERN “Polyfast” RARBIFEHLLM L E
R

© RIS IERIRMA T L R E WA B

NTFRIFARTELZZOEBLEIPFIRFAR
o AT ARZEHINRIRIT
© (BRI BISEBHHTIRIFZ I

s EIpIP

© HEBIARMIP2009HIREE

o X BRI iBER I L TTHINRBIFRIP (EF
MUBIES, MBRIIRES)

SR

BT PolyfastRIMSELBVER, ERAHBBERT
HERRFH BRI TEE

® IR ERE T L B3

® HADBNER

® BRI RNEY

RIFEER T X TEPIIREHITIAD

IINRBRARERFHRIHTRAHEFIN TR

High level safety

Protection againstinternal arc

@ Switchboard complying with IEC61641 &
AS3439 standards

@ Arc confinement within a column (100kA rms/
300ms)

@ Arc confinement within a feeder (80kA rms/
300ms)

Prevention of internal arc hazards

@ Polyfast technology inhibits the appearance of
any arc at the feeder level

@ The double clamp used inhibits any arc hazard
on the busbar

Maintenance and upgrades performed on load are
completely safe for the operational personnel

@ Partitioning suited to personnel safety

@ Access control using locks (doors) or padlocks
(drawers)

Error risk prevention

@ Live parts are covered by IP20 screens

@ Handling error prevention applies when drawing
out drawers and disconnectable mounting plates
(using interlocks, strikers, etc.)

High level availability

Modifications and evolution for on-load switch-
boards through Polyfast and the double clamp
used

@ Installing feeders in the planned locations

@ Modifying feeders

@ Modifying the column configuration

Fast access to products for adjusting the unitsin
service

Temperature rise control is possible with power
on using infrared measurement techniques
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Reduced maintenance and upgrade costs

DU AR
© N LBVE P E B FAARER

@ 80%NZHEIER TR BHNDIARLOE

Reduced maintenance costs

@ No wear affecting the vertical busbar thanks to the use of a double clamp

@ 80% of parts are shared between power distribution and motor feeders

FTEBSSH
Electrical Characteristic

ENTEEB7T Rated current
&34 Mainbus
FEH B Vertical bus

2047 SZEBIE
Rated short-time current withstand
BB SZEB A
Rated peak current withstand
ENTESNR Rated frequency
ENEIE{TEB/E Rated operational voltage
EME LR EB[E Rated insulation voltage
e P ZERE
Rated impulse withstand voltage
FEBEZLR Overvoltage category
IRE Form

BA3PELR IPlevel

uonnqLIsIq Jemod B3R -

7300A
4000A
50/80/100/150kA

10/176/220/330kA

50/60Hz
690VAC
1000V
12kV

WY
2b/3b/4a/4ab
IP31/42/54
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Main busbars

BT R8s

Outgoing units

Distribution busbars

2R 5 = Schneider Electric Solution

oK EBRRBIERK ?
Whatis a LV switchboard forms?
BANRIRI IR EEN S HITASAE: B

Internal separation of assembly by barriers or partitions:
Forms

Btr
® iX4 52MEINEE B TR BB A L AIR R P
© [FXBSEBINGUZBIRT

® [ LEEBIRSMM BB — T R ITTH AIBRHIETT
® EHNSEIF AP, ZENAMRINIY

Objective

@ Protection against contact with live parts belonging to the adjacent
functional units

@ Limitation of the probability of initiating arc fault

@ Protection against the passage of solid foreign bodies from one unit of an
assembly to an adjacent unit

@ Agreement between manufacturer and user

AH1: THOPE Form 1:noseparation

4h5E Enclosure &\

43B@ Separation

€ £ 5 Busbars

¥ F Terminal

IB£ 85T Functional units

A2 Form2

® ¥R SRS TN

® MR iIn S AR HEDFF

@ Separation of busbars from the functional units

@ Terminals for external conductors are separated from the busbars

355 hk T BB

Main busbars Outgoing units Distribution busbars

1 1
1 1 1
1 i I B S T [ 1
1 ! 1
1 ShEDEAIRS T !
1 Terminal Incoming unit 1 | Terminal
I forexternal I forexternal
I conductors : I conductors

| NSRS

1
1
1
1
1
— I units

1
1
1
1
1
1
1
|
| e H
1
1
1
1
1
1
1
1

| tBE&ET
Outgoing T~ Outgoing
I units
MBELIT ! SBEEIHT X !
Terminal for ——__ H Terminal for ——¢ f :
external . external ! ' .
conductors | conductors | 1 |
1 1 ! |
1 ! 1
o ! ! ! !
AN S T S Vo e e oo o
ThEesT ThEe®T
Functional units j Functional units j

FIFK, 2A Form2A

#I, 2B Form2B
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AKX 38

Form 3B

© BEHEEINRERTTATT, FRETEINRER TR

0 Il kinT SIRERTTA, BARSTIRFERIULDFF

@ Separation of busbars from the functional units and separation of all the
functional units from one another

@ Separation of the terminals for external conductors from the functional
units, but not from each other

EEH BT ks

Main busbars Outgoingunits  Distribution busbars

|
I
1
i L S

Terminal  —

M BT | | ST 2T , Coa I
Incoming unit I 1_Terminal Incoming unit I ! 1 | S\
I for external | toa ! Terminal
I I conductors L-- -: ! : : ! for external
: : : | : | | ! conductors
it | 1 T ! = !
1 1 | [ ! 1
] | ST [t I . |tk
o o et B
SBBEHS | i i B BT ! .
Terminal for | ' ' Terminal for = ! . 1
external | | | external 4 [ 1
conductors | Il 1 conductors ' 1 1
1
| Lo i co b
1 1 | | o !
T B T B W
T
) Functional units
A, 3B Form3B
4
Form 4
— —, . s
O JRHEEINRER TN, FRETBINRERTRILDTT, BFIEM LR
/MBS — N\ o
¥, EN2INaEETE—TRIIED
@ Separation of busbars from the functional units and separation of all
functional units from one another, including the terminals for external
conductors which are an integral part of the functional unit
E2T e
Main busbars Outgoing units Distribution busbars
"""""" | ' T N
1 1 !
| |
[ 1 [ |
H | MBS | | | ST
HmeT | Terminal Rl 1 1 | Terminal
: ﬂ{ }—o/: foreteral | ncomngunt e e
1 ! |
- ! ! oo
' [ 1 LRy
) ! | BEET I | BE@T
f 1 Outgoing 1 Outgoing
| 1 I units ! I units
BBEHT | v SBEEHT ! !
| ! Terminal  —
1
1
1

|
| |
1
for external ! for external !
1 I ! I
conductors ' ) conductors | \
1 | 1 |
1 | ! I
I | ! |
\%
EeETT
4 Functional units

#I, 4B Form4B
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BEBMRE

Insulation monitoring device

BEUEN

Insulation monitoring

BUEAE 5 RE L

Fault detection and positioning

fERES

Sensor

2R 5 = Schneider Electric Solution

EREBLZAEMVigilohm R Gt

Bhe. SHBBEANNARL

G

NTRPEDIMTRS, WABLERNESEE, RERESLE,
ITRGLEEREBIRE T RSORIE. RIEELIE - RBFMEHISD
MeBusits, FARBRIARESR, BEUFLNTIE—RBEH
ET—RBBREZAREATRR,

[RIZ

HEITRZ LIRETBEEN, BT —KEBEHNSHHTIONIET.

BE - TMEEEMIRE (IMD) RATEXRIDEE, ARLEIAEPBIRERA
YELEL SIS (BHNEERAPIMICIM) |, BMISBEEESAZ
BEA—TERIMEMIABE. BI-ENBRKBELEBE. K
ROUURTABEENER: Ifi. ER. BR. IR/ERESS.

DDgE
WE . BTRAEMBEHE

HHNHIBIS B LBIVigilohmARLFE O LATERL FIIEARIDAE
o NEMBXEEENBEKF
©® FABNEMBEZE

BIEB&IENTLATIDAEE

o NS FH B BB & BIAFETRB S

@ EIMDERE T EED T BN EENEE
o SRITMITEE (RWENSLERFWLE)
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Intelligent insulation detection Vigilohm
system

Intelligent and advanced insulation detection system

Continuity of service

Proper electrical devices should be used to protect the safety of personnel
and properties and ensure continuous power supply. IT system provides

the best guarantee for continuity of power supply even in case of the first
insulation fault, while not threating safety of people. However, the fault must
be detected and eliminated before the next fault occurs.

Principle

IT system provides insulation monitoring to detect and indicate any
insulation fault. The basis function is performed by an insulation monitoring
device (IMD), which is also known as permanent or continuous insulation
monitor (PIM or CIM) in some documents. The monitoring device applies
aDC or low-frequency AC voltage between the monitored units and the
earthing wire and determines the insulation resistance with the current. This
technique can be used in all types of units, including AC, DC, rectification, and
AC/DC hybrid ones.

Function
Measure, indicate and locate insulation fault

The Vigilohm system with or without communication bus provides the
following basic function

@ Measure insulation level of all types of units

@ Locate insulation faults manually or automatically

The following functions are added to the communication bus

@ Measure the insulation resistance and grounding leakage capacitance of
the grounding circuit

@ Integrate different fault locating and measurement methods in IMD display
units

@® Communicate with the monitor (determine setting for measurement data
transmission and receiving)

uonnqLIsIq Jemod B3R -
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FREFR

B2 da

BIEDRUTRSSTEGR, LHERLEERNA.
BFEBSNANETHEERAELSZRBHMRE PSS LB &R
ESBNEEAREERR, SM2NREHNBRENBANNELEZITRK. BE
WSS AZIREHBHAENBIE.

WS NL

ATRIESKREOVESRHESD, —BANBBEHIS, FUNFTURTHEEN
FHEBRENIE.,

® FREEN

A Vigilohm System XRMIZIIH 5 B REH FKZETMIXEE PR RFK
IS, BBRYABREASEELISS.

@ BN EERL

NI DTFEMMBLENE, VigilohmEETBEXM200LE & IENIRE S FIIRE
PBIEM:

OIXD301/XD312tAEF NS, BT HMESIAE BRI

OXRMEZIRN, BTFBmHNEEEN

NFBSFREANBREE

VigilohmAZABESREENENFR, AXNTESTMATAHRIE.
Vigilohm ARG &i+AFEMAEE LIE1T, ASZENBWNTME. UPSLAR
FARABREARENERHIFID.

XD312

B 5ERFEE I Automatic fault-locating
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Main features

Offline insulation monitoring

Motor starting failure might lead to serious consequences, especially in some
important applications. The insulation faults caused by moisture accumulated
in the small cracks of insulation materials during the downtime of the motor
oftenresults in starting failure. SM21device can monitor the motor insulation
when offline. Insulation faults will trigger alarming or locking of motor starting
function.

Fault-locating

To ensure uninterrupted power supply, the fault must be located and
eliminated as soon as possible after any insulation fault is detected.

@ Manual fault-locating

Vigilohm System XRM receiver and current probe are use to test the unit point
by pointin order to locate the fault. The receiver captures low-frequency fault-
locating signals.

@ Automatic fault-locating

To facilitate the locating of insulation faults, Vigilohm allows the combination
of XM200 insulation monitoring device and the following devices:

[1XD301/ XD312 fault detector, use to monitor different circuits of the unit
[JXRM receiver, used for mobile fault-locating

Insensitivity to electrical disturbance

Vigilohm system provides high-precision measurement and is insensitivity to
electrical disturbance.

Vigilohm system is designed to operate on modern devices and isimmune
to harmonic effects in loads such as frequency converter, UPS and switching
power supply.
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Solution with fast acting circuit breaker-NW UR

AIERB ARG N EEERS
How to remain at low voltage on a high power
demanding ship

Masterpact UltraRapid@ — P #TZ  1RFFEIRIRDUTOIB NDUTESES, EE
AT ThomsonM N BIBRLE. EEASBNATHERNBBLRBEE
AREITTRE.

NW UR #5258 S ABRERAZRNFENRZE
® BN APHIRBFX

® ARG PHIRBINE

o [RFIb & D EHIR EFEEINER

Masterpact UltraRapid is a new, unique and fast acting Power Circuit Breaker
using Thomson Effect ultra fast coils. It gives the feasibility to retain at low
voltage system on a high electric power demanding ship.

Masterpact UltraRapid is addressing specific applications requiring high level
of limitation

@ Coupling in Marine Application

@ Elimination of arc fault in busbar system

@ Limitation of reverse feeder short circuit power

BB 7Y ] AR 24451 Typical Application Example

Main Switchboard

I
3AC 440V 60rz G Main lIE!us-Bar z \ \ \ rg-l

ol - g
IR T e L L Y BRI
1 1 1 1 1 o | 1 1 1 1 1
Consumers/ Consumers/ Consumers/ Consumers/
Reefer Dist. Reefer Dist. Reefer Dist. Reefer Dist.

2765 kW 2765 kW 2765 kW 2765 kW
DG1 DG2 DG3 DG4
1100 kW 1500 kW
Stern Thruster Bow Thruster

FHEEBFRLS Main Power Distribution System

NW UR 6300A
4 Icc (kA) Short-circuit calculation Ue 440V/ 60 Hz

300,00

[Max sym short current(Main 1+Main 2)

275,00
250,00

225,00

200,00

175,00

150,00

125,00

100,00
75,00 {-=--ofreno gL e e e P e P e e
50,00 == - mmmm N Limited current 82 kA(main 1) - ===--====--====---==--------.
25,00 {=f o mmm e N e s N F e e

0,00

1 2 3 4 5 6 7 8 9 10

12 R EBMAL Short-Circuit Current Diagram
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THERE

W AR IS B EB AT EBIMicrologiciZ B SR TTHITIRIP . URMINE TR
d@yd®), ERBETERBRR TONEE. aRBISR T, EREWNRKT
MEE, URITHISTRD E (£300usi) BB BBAE—THIFES, 78
RAesk, BTOBETEIAESMsRI8ms 2 8] (BURTEB[E).

How does it work?

The standard Micrologic is working for overload and low short circuit. The UR
detection is based on a function d(i)/d(t) which gives a gauge for “normal”
conditions. In case of short circuit will be higher than the gauge, and the UR
Control Unit willimmediately (within 300us) send an opening order to the
capacitors and release the contacts. The total opening time is between 5ms
to 8ms (depending on the voltage).

Masterpact Ultra Rapid@ FE &M IMasterpactiRAR, BIREFITX—K
AROMR, NBPHERTUTEL

o TRBRIPHE, ABHERNRIPNIRENAFrPRE

@ TEHBAEDP, BENZEA

@ 8 ARIIGIMIF

Masterpact Ultra Rapid is keeping the assets of the well-known Masterpact
range for the same customer benefits

@ Same protection and end-user friendly interface for limited short circuits
@ Same installation in switchboards

@ Samerange of accessories and auxiliaries

£ KRS ¥ Technical Parameters

Rated Current ZNiE BT 1600A, 3200A (Frame size 14E22/2~1)
5000A, 6000A (Frame size 2 {E22/R~12)
Rated Voltage ZiEEBE 240V AC up to 690V AC
240VAC, :]R5690VAC
Poles 1R 34
Ultimate breaking capacities (kArms):lcu |150kA (up to 440V) (5440V)
RPR/IHTRESD 100kA (690V)
VAC50/60Hz
Rated service breaking capacity(KArms) |lcs=100%Icu
BRI MTREN
Electro-dynamic withstand 35kA(Frame 1 {£221)
BB DMZ 70 kA(Frame 2 1E222)
Connection &2 Drawout BT
Mechanical Endurances H5Zon 2500 cycles¥t
Electrical EBS76p Contacts= 1000 cycles (framesize 1)
(k) 1000 R (HEZLR )
500 cycles (frame size 2)
S00R(HEZRRT2)
Standards FRE IEC 60947-1and 60947-2
IEC 68230 (type 2)
IACS recommendations for Lloyds
Veritas certification
RESEBRDALE

uonnqLIsIq Jemod B3R -
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BHRIESIEREEBRAR
Power monitoring and harmonic suppression
solution

s — B, BB NGRIT5ERELE
| WW Professional &intelligent power monitoring and
o i e harmonic suppression solution

|
L1

 l
ol 1]
i

TP

:,L

!
i
|il'
i
|
|
i

==
H
==
i

2 e PowerLogicBB NHIFRAFMEMMRBTEA . IHENKTAR. MBEAK.

‘]-I o . !
|
A

b Mf | M EHEARMSRASEHEA, TUSBNNBNERERLEN—RIEE
ZHCVEIL] < TSRy HTEN . B, BERDERBUN. HEMBOIERIE, PowerLogic
B asoesnsne ST - e e BABRRKIIRER CRAARNESIHER, RERGDENEE

EraIIMMBE N BHEBARNMERE. EPRITEE, 2SHKE
NARGBAE. L. TJSEME. EFEFIEEKE.

PowerlLogic power monitoring system makes full use of modern electronic,
computer, network, control and field bus technologies to provide functions

=
S N — - .
T S 3 - Assembly | Curmem Ay

such as telemeter, telecommand, telecontrol as well as power quality

monitoring and history data analysis. PowerLogic power monitoring system
q e allows combination of different functional power monitoring products

& !L% i according to importance levels of onboard loads and enables distributed
™ power supply and distribution system data acquisition as well as centralized

monitoring and management, thus improving transparency, safety,

L3 - H - -
_-'- hzli: .

reliability, economy and intelligence of the ship power system.

PowerlLogic AR NIRIZRA T E

PowerLogic ship power monitoring solution

REBVNTEERMSER, CREELITRE, KRN GEIDAE
The monitoring devices are configured reasonably according to
importance level of onboard loads to ensure optimal monitoring.

KB EFFRAEE # 4% BLBION7650 B fERE N EE

O XIMRBEE NARZEHLHITBSSHEERRNE

© XIAGABHEB M B EERBERSHUA TN ENFLRADT
BIMEEAHEBARRIZIT IR

Main switch of generator and LV incomings are equipped with ION7650
power quality monitoring devices, which:

@ fully and accurately measure the electrical parameters of important
incoming of the ship power system

@ provide real-time monitoring and in-depth analysis for important power
quality parameters of ship power supply system

@ control the general operation conditions of the whole ship power supply
system
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FREAGFTHNEZNE REKEEPMS108B NS EHMNE(NY

o WATNHEBIBEREITESSHEENE

O NEEAE, WSPRIINE. BYH. BSHHIZBENHBRSHTEN
7Y

O WEEAFNF X TIPRSIEiHREFITH

O NISBLZRIETIZHERLIE

Critical and important loads are equipped with PM810 power meter, which:

@ comprehensively measure electrical parameters for load power supply and
distribution system

@® monitor and analyze power quality of important loads such as various
pumps, motors and automation devices

@ obtain data concerning operation status of important switchs and control
them remotely

@ provide important data to ensure that equipments operate safely

[EERAE &R EMCAYIZORIEESTT
O WATHEARB NS HHITIITNE
@ X AFTHIFF # I TITIHIR SR ESZ H

Normal loads are equipped with MC series multiple-circuit monitoring units,
which:

@ provide real-time monitoring for basic electrical parameters of the loads

@ obtain data concerning switch status of loads and control them remotely

PowerLogicARAEE NIEIE —BEEHNETRSE

PowerLogic ship power monitoring system - configuration scheme

H=VSEZV=1E

Configuration scheme

400V 50Hz/60Hz

MCZ3
PM810
ION7650n / m () - - mPMS‘IO

: MCCB E PM810 -
1 =

PM810

ION7650

MCCB m PM810 bms10
et PM810 @
e PM810 \ PM810
4 :KZ: /| ~ EACB

a00v/230v  TSB m
ooes [ | 4 P=—

IDSB - EDSB
@B/ .
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PowerLogic fifHEE DERIZE RADZ
PowerLogic ship power monitoring system solutions

Power Distribution fiZ €8 -

HITRE 1% &IDaEE
Monitoring unit Functions
RSN General monitoring
=M . ZAS . 1ZIE Telemeter, telecommand, telecontrol
ION7650 B3 AE B IS T REBME EBAEFRE S M Power quality monitoring
power quality monitoring unit TR @ IERATNFD/IHT(B11ZRIEHR) Harmonic monitoring and analysis (511st harmonic)
NFBAZE | ION7650 @ BER MR AZLEN Voltage fluctuation & transient sag/swell monitoring
ﬁ:""“" dasaes” Generator | BBRERAE= I @ =HBAEEBEMN LN Voltage 3-phase unbalance monitoring
- 3 mainswitch| JZEE @ SRR B kR & 1238 (0.005H2) Frequency fluctuation monitoring (0.005Hz)
monitoring | Power quality ® T . BISIEAZHIE Temporary &transient waveform catch
5 v — application | monitoring unit @ BE /P TPANSN Over-voltage and under-voltage monitoring
- " 3- solution 25 Recording
i o S A. S/VA. FIBEILFE Min/max/average recording
E e ® SHICE (ImsDIIR ML/ IRFE) Event recording (Ims differentiating rate/
- priority/sequence)
EE?E iﬁi?;f:?eform 1BIERI2ITE) 5181 Programmable control and communication
recording ® TRIZIBHEFE(ELSR Programmable control/over-condition alarms
® SRBSTFHTRISO, TJfCRS-232/RS-485/419Mf#E# %5 Up to 5 ports for
parallel communication, with RS-232/RS-485/Infrared data port/etc.
® ZBINAL) Multi-protocol

BITRE 1% &IDEE
Monitoring unit Functions
ﬂ BT O AREE=HWRET Largedisplay backlit LCD
SERARE | PM8I10 O NEBR. BE. XK, BE. DEFAYS
ngmugw BIEHE | S8HhSHNSNY Measure current, voltage, power, energy values and power factor, etc.
PMET0 power meter Criticaland |(#5RS4BSIEH) | @ 3. BISKEE. BA/R/FIHES
important | pM810 power Frequency, harmonic distortion, max/min instantaneous values
loads meter (with RS485 © SThikfR . {FEPRR X Different threshold alarms and lower limit alarms
monitoring | communication) 0 1/00: BRI TMHFEWMANSTEOPHEL
solutions 1/0 ports: 13 digital inputs and 5 pulse outputs at maximum
MCO09.
O NEITPIEBRAIT=IEBA. BHBE
_ FERE |MCZR% Measure 9 single-phase currents or 3 three-phase currents and bus bar voltage
HIEHhE | 20BHITEST o IR . {RIRIRE, ONKTELLS
MCZ:5 Normalloads | (F5 RS485 i&@1R) Threshold alarms and lower limit alarms, and configurable delay
%@ﬁ%_ﬂ'ﬁ}?‘:ﬁﬁ monitoring | MC series MC18.
gizir::sor?:oltr'iﬁ;e;ni " solutions | multiple-circuit @ BT HFERACREBTHRIRTR)
monitoring unit 18 digital inputs (acquire 18 switching status parameters)
(withRS485 MCOS.
communication) 3T HZERIA. 8TUEBESME 8digitalinputs and 8relay outputs
© TISEMEBBTIFE: LIBMEBIIIPOPLIXEBES
Configurable relay operation mode: normal relay or pulse relay




SO BEBNEIERA|

BRENIBRO =

FERNB NGRS

Advanced power monitoring technology!
Intelligent solutions!

Transparent power monitoring system!

PowerLogicGRAEE NIRIZE RFMB =

PowerLogic ship power monitoring system network solution
ACBIEBIAM S SREL G ABIIVAHERERITIRE, PowerLogicBB UTIERR
AU EHEMBHEBRADENERNBREKR, BBHRFEBHIL.

Thanks to optimal and convenient network configuration schemes and powerful
field intelligent monitoring units, PowerLogic power monitoring system
completely meets high requirements for intelligent management of ship power
system, thus helping create a transparent power system.

BAUIEEMN HERFBEZEN
Power monitoring master Other system monitoring master
S A
L L
100M u K [X_XJ 9&- f=——-1 S
100M Ethernet |
EGX400 EGX400 EGX100
[PV NEES =
Ethernet gateway s =
-
Modbus £.% N7 TN VT TN T
Modbus bus
MC &5l MC &3l [
MC series PM810 MC series ION7650 PM810

PowerLogic8fHER 7] a2 H RBVS ~ ek
PowerLogic B IR ARG NFFIRH T UK. BENSHARMETERT
A, EEESHRI00STBRNESARPLIFERER, NEPHRF
EHOHR!

o IRER RGBT

O2E. M. THBENRBRBETRE
OSMMERE, RETRMNE, EREAKENRETRE

o EEIESABYE
ORSEIERKYE, HESMNEBARAABENLER
OIRBIBITNE, ERICERERBALEW . B3

Benefits of the PowerLogic ship power monitoring system
PowerLogic Power Monitoring System offers the customer with professional,
intelligent operation management tool, playing an important role in electric
systems of over 100 countries and bringing great return to its customers!

@ Enhanced reliability of power system

QOproviding comprehensive, accurate and real-time monitoring for operation
conditions of power distribution system

QO providing pre-alarm report,finding out the failure timely, so as to make
power distribution system more reliable

@ Fullimprovement of power utilization efficiency

Qimproving management level and really providing intelligent management
for power distribution system

Qraising operational efficiency and providing information management so
as to make power distribution system clear and transparent
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=AEBMRA &SR BIRG TR
3-phase current waveform &
harmonic current distortion ratio

AccuSine T{ERIZE

Operating principle of AccuSine

BB S 2R /5 Z€ Schneider Electric Solution

1B BE Harm of harmonic

MMEBNARRPEE—LIREMEAR, XEABTIENTEXREBRIIEN
BE8BMEE, FRAFANAHBIRSEALIMITSRENRNE

OBk, BRKRMER

O KEBSHRIPIRD), HISBIN

O BRI, MINNIRFEIBK . EREFR

©® LEBLFMERSTERD

O NBEEFIREG . BRUKBERTI, EHARRWE
XAMESBNARRH#TIERCIE, ERIHBARLZE. REETNER
Bt

Some nonlinear loads in the ship power system generate a large number
of harmonic components during operation that might lead to harmonic
pollution within the grid, which in turn will cause many abnormal conditions
and failures of the system power supply and distribution devices such as:

@ Waveform distortion (voltage and current)

@ Error action of relay protection mechanism and consequent power outage
@ Motor overheat resulting in more additional loss and lower efficiency

@ Decreased capacity of the transformer during operation

@ Disturbance to communication electronics and sensitive devices and
failure of the control system

Taking proper measures to suppress harmonic in the ship power system is
very important for safe and reliable operation of the power supply system.

1B BIRRRDE
Harmonic suppression solution

REBRBEEZZAccuSIne, ERBEBNFTERROER

AccuSinelB I M E RSB LIFREBRTRISS, BITABENBBHOBEED
BIER D, FHBITICBTH L SAKPHILERAIEE, BABRIIIME
BT, SCIURFRIERZAIINEE.

@ AccuSinefIRIE 2IRIBAZNERS DTN, RASEINT MBI
@ AccuSineBIAIZET HIRIPIDEE, VARAZENERSATIRKZEII=20Y, ol
BRHIFHI00 % ESERHE, F"EXERRIIR

LV active power filter AccuSine, a perfect solution for harmonic suppression
AccuSine acquires real-time signals through external transformer and filters
out harmonic component with internal monitoring circuit, and then generates
acompensation current that has the same amplitude as the harmonic current
but opposite phase through IGBT inverter to eliminate the harmonic.

@ Since the output of AccuSine varies dynamically according to harmonic of
the system, there is no worry about overcompensation

@ AccuSine provides internal overload protection, which limits the output to
100% of the rated capacity when the harmonic exceeds the capacity of the
filter, thus avoiding any overload of the filter
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AccuSinei& A gl
Before using AccuSine

AccuSineig AIS

After using AccuSine

AccuSine/3L

B R EEAD C B NARAIEIFEAccuSine/3LBEIRIRIK S

Schneider Electric recommends AccuSine/3L active filters for ship power

system.

MSB %q)

%q} MSB 400V 50Hv

RN
1] -

AccuSine 3L

-
L

X
R
]

)

.

400V/230V

AccuSine 3L

AccuSine/3L-IRARSE]

AccuSine/3L- technical parameters

A Input

TYEBE M) 208~480 +/-10%
Operating voltage (V)

THESAER (H2) 50/60Hz +/-3Hz

Operating frequency (Hz)
14 BE15 4R Performance indices
SR BE A Filter capacity

<5% THD(I) ZNE S E rated capacity

R SeE Filter range

2~601EE 2-60 individual harmonic

MERHRRIE B, EE
Power factor correction Yes, configurable
([ N7 85 /8) Response time <100us

MR EACIER E QN B8] <10ms

Full-response time of step-
change harmonic

HEHRP

Overload protection

B BIPRIAAE100%ENE it
Automatic current-limiting at 100% rated
output

IGBTHZ IGBT frequency 20K Hz
=G E2 & Product configuration

8111217 Standalone operation | T Yes
FHEXZ 1T Parallel operation BXOM08HE

MBS Environment conditions
NEJRE Operation temperature

Up to 10 devices canbe connectedin parallel

0°C~40°C

Z#8E Storage temperature

-40°C~65C

BXEE BA95%, TitE
Relative humidity 95 % at maximum, without condensation
BREE 1000

Elevation above sea level

Below 1000m
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T EEfift R R4
uPS

APC-MGE UPSA%: NIENEREBRMRHERMHIBEBNTIA.
APC-MGE UPS SYSTEMS: your partner in Power Quality Solutions.
BB IEHBIR— T IR WADIR,

A unique expertise in the marine environment.

MR TEARGHRENA, MERNREHBUERS. N7 MM
e, WARAUHENNSEEIBRLE, ILHEFRAIIZEUE
HEBRARZ.

Ships are bigger and more efficient. They are more flexible. To achieve these
performances, computerised or automatic solutions must be used, that
require a secure power system.

FELLRSIFRAIARCR, BRNTUARFEER:

Applications where the availability of electrical power is vital:

XRAE SOLASHIF] SMAERAR
Critical loads SOLAS applications Navigation and transmission
systems

= N

- firfirde e PERRLG - SR ENAL
EERGRSHE  EESRSRRRS SRR RIDIE L Soundand light systems-
Propulsion systems Low voltage active filter Frequency convertor Management computing
and automation against harmonic shoreconnexion

APC-MGE UPSALE, NFTFAMMIMIEHT —ExENBRRHE.
APC-MGE UPS SYSTEMS, a complete range of solutions for all your applications on board.
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APC-MGE UPSRA %
APC-MGE UPS SYSTEMS

© NITIREEIRAAMIRS . BYEMNERMBHEBERTEIER

O TEEENHIABFIR— T _NEWAIR: NTRHESENIW™6, HEE
SNRAE>

O AOFRNAEMNFELN: NBRHEPENRIN, HBENWRSIIBIR

o BRI ENRR AL ERRBBRENEBRIFENZ 2

O RRHEAESEURMENRENE

@ Your Global and Local partner: a worldwide dedicated coordination with a
local intimacy and proximity

@ Know-how in marine environment: industrial products adapted for marine
applications

@ 40 years wealth of experience: advise you on how to satisfy your
requirement

@ Solutions to insure overall equipment operation and so security on-board
@ Solutions with high availability and flexibility

APC-MGE UPSARZ NETEMMN BRHE T —EXTBNRRSE
APC-MGE UPS SYSTEMS, a complete range of solutions for all your applications
onboard

@ = IP22

© EMRrIAZ

@ T URHFHITERE

@ TN E R RIERIZ TR S B M NICADEE

@ = |P22

@ Classification society approval

@ possibility to provide parallel configuration

@ possibility to propose lead acid or NICAD battery sited in a dedicated room

ISR 10kVA-800KVA

H#IA: 3P440V50/60Hz
RNENZE: +/-10%
e . 3P+N 400V 50/60Hz
Power: 10kVA-800kVA

Input: 3P 440V 50/60Hz

Input frequency tolerance: +/-10%
Output voltage: 3P+N 400V 50/60Hz
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BLNABR

Busway application solution

BEERG, REERBEE.
BRANRRLSN, B TEE.

Busbar trunking systems, safety transport
of electrical energy.
modular, compact, decrease in weight

BEERFENAE

History of busbar trunking systems

BET=E

Invention of the U.S.A

© FE1920F EREMA, H1950FFE—RERBABTREIW

® 7E19955F 5 — R A TAGA0

@ st application in 1920 for automotive industry in Germany in 1950
@ st application on board of vessels middle of 1995

RGE8IR R

Conventional installation

S
-]

REBNARE
Big Loads

— 1 I I 1
e 68 a (=] [i=] [i=]

BE KX KE K= BE RE

Cabin Cabin Cabin  Cabin Cabin  Cabin

FEREE
Main Switchboard
—_—
—_—
—_— —_—
=

690/400V

ERHEIZR R

Installation with busbars

Big Loads
! =]

34 Busbar

K e

w0 =0
Cabin Cabin

oz 0 =0
Cabin Cabin

690/400V

£34F Busbar | ! %&_‘ .

BT EBAERESE HIFERE Connection via cable or direct

@i
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Tap-offs are pluggable under voltage

AIBBA0IMERBAN R E

internal and external firestop

R T WS89 Nk

Tap-off with two circuit breakers
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FRBRE BB ER T SH HRLIHLIEFMEIR RIS E EERI S H
horizontal busbars in a floor rising mains with tap-off direct connection from
in order to feed the cabins substation to busbar

medium voltage
MCset

Merlin Gerin

canalis
Telemecanique

Ks KS 800 A transformer ——
B france transfo ~
| = (
o -
circuit breaker
NS Compact F )
Merlin Gerin Merlin Gerin

B & AR S SS ERERIB

connection from circuit breaker to busbar by means

RESFEAITEHRZE—TEHHIRER. 8H. BEFARIimE.,
repetition of only 4 components to install one busbar feeding point, busbar,
fixing clips and tap-offs.
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MEPDMEINEITh, UEFEERBIE (MSB) B VEE.

From central to distributed architecture, enable to decrease the number of

main switchboard.

Deck 4

Deck 3

Deck 2

Deck 1

Deck 4

Deck 3

Deck 2

Deck 1
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fEM R B &R eEBR S

Schneider Electric busbar range and parameters

/ I v
I-LINE Il Aluminiu
Medium power M

High power

Low power

Lighting .

20 40 100 800 4000 6000A

® ZSET{EEL: 20-6000A

O SIETIEBL[E: 690VAC, ZEHESEBE: 1000VAC
O [HHP&4R: IPA0~IP66TIE

© SAMKL: 9S8

@ AI2EM: 50~100KA

@ Rated working current: 20-6000A

@ Rated working voltage: 690VAC, rated insulation voltage: 1000VAC
@ Protection degree: IP40~IP66 (optional)

@ Conductor material: copper or aluminium

@ Thermal stability: 50~100KA
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FEBR

Main Features

o] S84 Reliability

® FESTEM R B SEME B IRELIMTEIERE, WEESE. BEE

O [REBEAMIHALAIL, EiEE T ER LEGIASTAR ASEFATIIR

o RBIMTFIRESLEA K, BRIZOC; MEZFRS

O SHEZME, @: 99.95%P L, 1898%UL; BRNSAERBLIE, 1
SHEREBEKER, BSARBEKEDS

o RIFRIEESLIRIT, FEMBAR/IVE, BARKA

© INRREEMARFBBEUR, HEIXILIAX1000/)\8¢

® “§3100% 2 1E 7500VE iR AL MK

@ Seamless connection with other Schneider power distribution devices,
such as transformer and cabinet

@ Have passed national tests as well as international ones such as ASTA and
ASEFA

@ Quality DuPont polyester insulation material, Class B, 130°C, high dielectric
strength

@ High-purity conductor, copper purity: over 99.95%, aluminum purity: over
98%. Refined conductor surface processing, silver plated across the whole
length of copper conductor surface, and tinplated across the whole length of
aluminum conductor surface

@ Unique connector designed to minimize the contact resistance and
temperaturerise

@ Enclosure painted with polyester power by means of electrostatic spray,
salt mist testing for 1000 hours

@ All products are tested under a DC voltage of 7500V before delivery

8@ 4 Simplicity

o htk: ZWMNRITRHUEE. RE; RNKRDNNEEERBNEZRIFINE
@ £ BRILLESH . FRENEFRIE. TR EIRME

ORI SRBMNEED. ENHNEREL

o i RUIPTTR, LAHK

@ Wiring: professional design software for easy and fast operation, dedicated
project management team keeping track of the project all the way

@ Production: Modular structure, standard production procedure, order form
management procedure

@ Installation: Highly compatible sockets, connectors with adjustable torque
@ Maintenance: Maintenance-free, long service life

RE M Flexibility

o BUFE, KE, MPFRUREEE, HEADRRNIRT, MELH
X

O NIRRT AEEGIR, MITY R, THREE

O tEBIBBHFEE SR B ITIVA N BRI

O AH O RIFILR

@ A wide range of parts with flexible configurations (length and protection
degree) are provided to match the sizes of different buildings and meet
different environment requirements

@ Tapping units can be plugged directly and extended at any time without
the need to de-energize

QO Standard components are provided to facilitate change of position on the site
QO Theloads can be added or deleted flexibly
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BB ™= Sa A

Electrical distribution components

TEBSINE=B=MEINET BT A, TERTEMNIBETAEMUR ER EEZMRAINE,
40ABS, BV, CCS, DNV, GL, KRS, LRS, RINA, RSZ,

All Telemecanique and Merlin Gerin standard products are developed in compliance with European
and international standards, and regulations of the main worldwide classification companies such as

ABS, BV, CCS, DNV, GL, KRS, LRS, RINA, and RS.

Masterpact =5 522 Masterpact air circuit breaker
ANEBEREFIEH Outstanding performance and
o HESHEAIMENER innovation
o ERINKNIMBTLABR T T EELENZDE @ Meet requirements for different operation
. . _ environments
© EIEAEACHMicrologiclEFIET @ Patented arc-quenching technique ensures
® %ﬁﬁi?ﬁ%rﬁ%@?iﬂﬂ%ﬁ%‘ﬁ unparalleled safety
O ZERE, THEM, FERFMK @ More intelligent Micrologic control units
@ ERIISITHE SRR @ Easy integration into communication systems

for monitoring and management

@ Flexible installation, maintenance-free, long
service life

@ Environmental products with modular design
and complex materials

TSEEESTRRY

@ M630AZ|1600AHIMasterpact NT, S2tHR S
INNZ=SETIEES

@ Masterpact NWAMS8O0O0AZ|6300A, ZE|J4000A%R
BT RHABERANRYT, X—RIEEN
SoELABBANIMIE, MME T %P ITIE

Air circuit breakers product range

@ Masterpact NT from 630 to 1600A, the smallest
Air circuit breaker in the world

@ Masterpact NW from 800 to 6300A, same
dimensions up to 4000A, auxiliaries common to
the whole range, simplified maintenance
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Compact NSXZA75 28 28

BRAB FTRE*K

ZEafYCompact NSEEFE K 828 E31994F HEH A
DASE, TIEIEBSHTRFERIXEERBRS
FTi2i Rk e T ERE X TNISH.

NSX 100-6308TE52S
BTS2 PR B 53

© TR ARBIINR R At LB AR L (100A-630A)

O RSB MIBES], lcs=100lcuiz 5 T]iA150kA

@ BENRMEES, BEBBSRHEER/N

o BN RIKIRANZ IR R ERMIHE
@ E N ARARIRIAE2EFNALDRTRERIR

@I — T _NRERBRFASUEFESE

O TENTRARY, HESFPHNBIES

@ MBS ENERI™ R, REFEENTFUR
Gl

NS630b-1600H7 22

@ BT =S HigesnSitER

@ REEFiMicrologiciTHlleeTT, IREBIBRIRP
O ATRING, ZESFE

O RN HEETIRET

o IREBEENMivE

o=

NSX400-630

e

NSX100-250

NS630b-1600

Compact NSX moulded case
circuit breaker

Intelligence for your future

Since its introduction in 1994, classic Compact NS
molded case circuit breaker quickly gained wide
recognition among the users due to excellent
features and perfect protection for LV power
distribution systems.

NSX100-630 circuit breaker
Classic products among molded case circuit
breakers

@ Patented dual rotating contact breaking system
(100A-630A)

@ Very high breaking capacity, Ics=100lcu, up to
150kA

@ Extremely powerful current-limiting capability
to minimize the impact of short circuit

@ Provide the customers with optimized product
offers with excellent cascading technique

@ Pressure tripping system can cut off the faulty
currentin just two milliseconds

@ Unique and full-range solutions can be selected
for LV power distribution system

@ Complete product series are provided to meet
different customer needs

@ Complete range of modular products with
simplicity, flexibility and reliability

NS630b-1600 circuit breaker

@ Design concept originating from airbreak circuit
breaker

@ New Micrologic control units providing more
accurate protection

@ Compact and easy toinstall

@ Complete range of accessories to meet
diversified requirements

@ Fixed and withdrawable installation
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Micrologic 354 & 5T

AENRP, TENIEE

o +ipiEHlEIT, HESMNA

O ERITRBETHF, NERMEW
OELETE, BEEARSFLAXER, BR
&R

@ tT/EModbusiBIE B4, BINTIMAREE

POFhNETHAE

OA: it

OP: Bifi + B[ +Ih=K + IDREH + BAEE + AR
OH: PE!+ BEERETIRALR)

OE: i+ B[E+IH=K

SEEBYRIPINAE
O MIZEE AR LI, LS|, LSIG, LSIV
@ Mic P, HEUMI NI B AR B IR ETHEE

8RB NIRRT KATS

EMRESATBRARIRED TH —APCREBIR
BRRER™RWTS, ERITHRRK I HEMRE
S[SAT-REONRITBR: BRIIZIT, RHE
RE, SHNTHES. BHRRER. BRI
BRRRAIEHISSEORBIAK

mibizHIss, ROBERPER
O A% MENIEHIES
ORIE. WriaslEmEsl

oBZY. TRERITHIE

ORXE. RIE. WE. W8, BEMAALES

Micrologic control units

Reliable protection and complete function

@ Ten types of control units for different applications
@ Complete range of LCDs for intuitive
measurement and reading

@ Online tuning. The tuned values are displayed on
LCDs simultaneously to ensure accuracy of tuning
@ Standard Modbus communication bus for easy
system monitoring

Four measurement functions

@ A: Current

@ P: Current + Voltage + Power + Power factor +
Power consumption + Frequency

@ H: P types + Power quality management
(harmonic)

@ E: Current + Voltage + Power

Complete protection

@ Four basic protections: LI, LSI, LSIG, LSIV
@ More protection and alarming functions for Mic
P and H types

Power supply automatic
transfer equipment ATS

Schneider Electric presents the new generation
of PC class power supply automatic switching
products WTS that inherits the consistent design
concept of Schneider Electric: modular design.
These compact products consist of four main
parts: actuator/circuit breaker, electric switching
module, power supply insulation module and
controller.

Two types of controllers to fully meet customer
needs

@ Type A: embedded controller
QO Voltage drop, phase failure and fire fighting control

@ Type B: Intelligent controller

QO Voltage drop, under-voltage, over-voltage,
phase failure, communication and fire fighting
control




el

BB INEN25A, DBTEETIMEZISOKA,
ERIIMFIEA.

EFRBR
® S/UBIVAR
o I EENERE

FEMRESH

© FITEEBIE: 10A,16A, 20A, 25A, 32A, 40A,
50A, 63A, 80A

@ DMTHES]: 36KA (H), SOKA (L)

OREL: 1,2,3,41R

Miniature circuit breakers

The rated currentis from1to 125A, and the
breaking capacity is from 6 to 50 kA, with
auxiliaries common to the whole range.

Main features

@ High breaking capacity yet small in size
@ Can be mounted directly on the rails

uonnqLIsIq Jemod B3R -

Main functional parameters

@® Ampere Ratings: 10A, 16A, 20A, 25A, 32A, 40A,
50A, 63A,80A

@ Breaking Capacity: 36kA (H), 50kA (L)

@ No. of Poles: 1, 2,3, 4 Poles

BH/23heE

@ 632750A89 2023
o AURIP SEFRIPUBIS
© BHURIPHTEESS

Motor starter

@ Contactors from 6 to 2750A
@ Thermal and electronic protection relay
@ Circuit breaker for motor protection

PRIz

Vigilohm#%l, FF&E1000Vacf1200VdcHy
BX, BMENHEOE.

Insulation controllers

Vigilohm series for electric network up to 1000Vac
and 1200Vdc, with automatic fault circuit locating
function.
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AGAB AR SF0ETBIREN B
FEM R B SNARBNBNIR B EF ISR B IRBITISRHESRETTSF.

1. Y HLEE RN
2. ERFRAAR

3. EEH

R IREZ IR

5. 55 iB X,

6. EIBIRE

7. 83IRE

8. Hth

ERYP Boiler
O

2218 Air conditioners

®}

i

e — ———1
e e — —
2
.;
i |

A
HiR

& B34, Generators O

=/
[/

SSIKAMNBEEE Sewage treatment plants O
PBHZR Fire fighting pumps O

@i, Rudder O

HEH 28 Propellers O
KR AE R Fresh water generators O

SHIK B4 Oily water separators O

OBl Intermediate shafts O

(B i Air reservoirs O

LSS & Bh#1, Diesel engines O

[E#E,E Ballast pumps O
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Ship machines and living facilities introduction

Schneider Electric provides parts and components for the production of ship
machines and living facilities

1. Auxiliary machines for power units

2. Deck machines

3. Cabin auxiliary machines

4. Maintenance machines

5. Refrigeration and ventilation machines
6. Kitchen units

7. Automation equipment
8. Others

o
m
<

O #2&#) Cranes

O #80O= Match covers

O &R Windlasses

O 45¥J Anchoring light

O %545 Anchor cables
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OEMLEMBRIR
ggﬁ%}‘%%’—ﬁﬁﬁ%ﬁe‘éﬁiiI%EOEM%PTEFf?E?’E\Eﬁ@

HMNTFEBPEMEH. BRE. ETRROKBSIEXFEXR. 5FPHE
BUREHNGMREWVER., HXTRNIRSNERERFRETRE. 83
=L RGN . HIERESEEOMRLE. R, BMEESEN
BPIRERE NI ASTRADBE RIS .

EEBENBS[5EH™ 60
BIEERIIPLCIERISS, ZIRE, BT, KEREH™60, AR
BIUANXNE ™60, SHERSNEEDTH, URINHZEF TN
BARAGEEEENTWEHNBNT~6.

BRRIR, BEERONEGRKRS
TEM B SADINFERNEB IR NOEMS R BN IRIR I LSRR
FHNSMIERBIIAH I ELIE.
@i, BIEMREBRSER, HEIHRSHNEMRBE S~ 0ERESE
LM EBESEWAROIRS.

BB BNV ASZHF
BRI/ BHEEOHETEIN, RASZFIZINFONETREMAZ
RERENIRAZHNARNFRNMRS . BENAEER. meitd. &K
BIRRZELEFS.

R, &=, SMEE ™60
FEM R S~ mE L1889, DRREFHS. e ailkeE
RRENZEIVENRR, BYSAERMRLNEIIAILE,

IREE AT BIMDIR LR
BMBESADIREHRALE. LR, [N, RBRIUITWRPL, HBEW
ARTENWRER, BEMINNOEERS, BREFRE. EITHIKE
[ B

FTHTENRRS R

B. 2. 5. 8, BERI5, VL, ERBHENKITIERHE T N5
wE iRt B4, kB0 - RN RS MARENTTEEM, 0
B RHA, BRITeEMEAMS.




Full range of solutions for OEMs

Schneider Electric provides a full range of solutions for
marine & offshore OEMs:

Schneider Electric focuses on establishing long, stable and mutual beneficial
strategic partnership with the customers, and building brand and enterprise
image together with the customers by providing comprehensive power
distribution, automatic control, instrument inspection, and data acquisition
solutions for standalone equipment and integrated systems. Schneider
Electric also provides strong technical support and complete service for the
customers.

Full range of electrical and control products

These industrial control and automation products include whole range of
PLC controllers, frequency converters, motion controls, HMIs and human-
machine dialogue products, different sensors and simple automation
components as well as field bus and industrial cabinet system.

Fast and efficient after-sales service throughout the world

Properly trained after-sale service team of Schneider Electric provides
rapid maintenance and replacement services for OEM customers and
handles onsite problems efficiently and accurately. In the meanwhile, the
international after-sale service system ensures that proper services are
provided by electricians of Schneider Electric for our products sold to
everywhere in the world.

Professional technical support

The sales engineers, technical support engineers and application engineers
of Schneider Electric across the country provide strong technical support

as well as thoughtful and sincere services for you, including application
instruction, product selection, technical training, programming and debugging.

Products of high quality, safety and performance

All Schneider Electric products have been tested according to strict
standards to ensure complete customer satisfaction. All products meet
international quality and safety standards and have passed the type approval
certification of all main ship classification societies.

Rapid and timely logistics and delivery

Schneider Electric has made great investment to establish logistics centers
in Shanghai, Beijing, Guangzhou and Chengdu. These centers form the most
complete logistics network and ensure fast and timely product delivery by
means of door-to-door delivery.

Advanced and complete solutions

Simply smart, more flexible and more intelligent products and more
favorable design concepts facilitate your product selection, design, testing
and maintenance. The products of the same brands used for different
systems can be integrated perfectly, which accelerates the development of
new products and expedite time to market.
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BaC AN ERBIRESEMETSZE
%88

[ igﬁﬁ%u%‘SZelio Logic, 2%407M1/0
@ 2 RS HHES T TAMBS(ATVIN)

£

® £HIRE

o gL

o R/ IRIZ0TE]

HhE

o IR —TEHIED

%N

© T RIZHREBIBRNMBLL IR RN EBIZFTER
o #irfEe — RF/EPC

R~

O N\R1%&E

The best implementation for starting in automation------

Performance
@ Simple controller Zelio Logic, up to 40 1/0
@ 2 direct motor starters or speed drives (ATV11)

Installation

@ Stand alone machine

@ Hard-wired cabling

@ Minimized programming time
Constraint

@ Installed in one cabinet

Cost

@ Programmable relay cheaper than traditional relays
@ Simple to maintain - no PC required

Size

@ Small footprint products

IS0MHRNEEDLE, NAMRELNIE

MRS

@ /\Eli= |28 Twido, §2264M/0
© 4T THMBR(ATV1/3)

o X AR

2%

@ ENISE

o TEiEL

mE

@ LA — TEHIED
AR

© (ERESIINE PiRTE
o BN TES4
R

® ZRBKEH<20m?

Just what you need with guaranteed results:-----

Performance

@ Simple controller Twido, up to 264 1/0
@ 4 speed drives (ATV 11/31)

@ Text HMI

Installation
@ Stand alone machine
@ Hard-wired cabling

Constraint

@ Installed in one cabinet

Cost

@ Easy programming using librairies
@ Easy engineering and maintenance
Size

® Compact machine < 20m?
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Preferred implementations for simple machines

ShEE R, ZTRE. EERINIENMABRSE

=3

o /\EUEH28Twido, 2526471/0

@ 4T HNZR(ATVI1/31), (TfiE2 7 lexium O5)
© X AR/MIRR

2

© PHIRE

@® CANopen

o Nt {ERERINAERELIRIE

© S5 CANopeni B

HhE

® REE—MERIED
R

© {FFCANopenfEi{tThk
R~

@ KEEISE<20m?

Easy to implement, open to evolutions The optimized
solution to connect drives::-

Performance

@ Simple controller Twido, up to 264 1/0

@ 4 variable speed drives (4 ATV31), (option 2 lexium 05)

@ Text/graphic display

Installation

@ Stand alone machine

® CANopen

@ Software: libraries and function blocks to ease programming
@ CANopen configuration integrated

Constraint

@ Installed in one cabinet

Cost

@ Optimized cabling with CANopen
Size

@® Compact machine <20m?

B, &, .. B THRZENT BRLE
%8

® /\EUFEHI2S Twido, 2264 M/0
© X AR/MIRF

O NELE: TEEM

2

@ BHIRE

@ AS-Interface

® N FERINAER

ORETH, SIFIRITAI~GRuEs!
® EARNEEE(E), IP20F0IP67#0

mE
© NEE/ I THERIED

R
©® TP 5E
@ {EFAAS-Interfacefft itk

R~
o MBKE: RAI00K

Simple, flexible and reliable the solution for simple and
extended installations---

Performance

@ Simple controller Twido - up to 264 1/0

@ Text / graphicdisplay

@ Satefy: totally integrated with Safety at work

Installation

@ Stand alone

@ AS-Interface

@ Software: libraries and function blocks

@ Configuration tool including design & product selection
@ Large choice of IP20 & IP67 interfaces

Constraint
@ Distributed in several cabinets

Cost
@ Easy engineering
@ Optimized cabling with AS-Interface

Size
® Network length: up to 100m




B, AN, RBEX

=2

@ TJ/RIZIB BT FIZZModicon M340
© RZIERIATATVI 713 13MRIRE)
o BLER

o NELZ 1Rl

O UARNEETER

R

@ M B

@ CANopen

@ Unity Pro, S{EEEFIINAER

hE

o DT/ L TEHIED

(%N

o EMLLEBRSN

R~

o NEIY), BRI B iIRE>20m?

Flexibility and openness with
performance and integration of
services

Performance

@ PLC Modicon M340, up to I/Os

@ Up to 14 inverters ATV 31/710r Servo
drives (Lexium 05/15)

@ Graphicdisplay

@ Safety Preventa controller

@ Ethernet for upper level

Installation

@ Stand-alone or networked

@® CANopen

@ Unity Pro, libraries and function blocks
Constraint

@ Distributed in several cabinets

Cost

@ Competitive performance/cost ratio
Size

@ Distributed, modular machine or equip-
ment >20m?

SeE, BRICESHBTOEILE
MEBE

® T RIEIB EITHIZEPremium, §34001/0
© EDEHZI6TATVI 715 13ARIFS) Lexium
05/15

o Bt ER

o NELZ RIS

O LUIAMSEEZTER

R

® LA

@® CANopen

@ Unity Pro, B1EEEFIIDAEIR

hE

[ ZeIphzoiyiclankoess

(%N

o RIENEERLR/IVE

@ {EACANopen, 11Kk

R

o DHIN, BRI 88 IRE>20m?
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Preferred implementations for distributed machines

High performance and modularity
for distributed installations
Performance

@ PLC Premium, up to 4001/0

@ Up to 16 inverters ATV31/71or servo drives
Lexium 05/15

@ Graphicdisplay

@ Safety Preventa controller

@ Ethernet for upper level

Installation

@ Stand-alone or networked

@® CANopen

@ Unity Pro, libraries and function blocks
Constraint

@ Installed in several enclosures

Cost

@ Minimised programming and commissio-
ning cost

@ Optimized cabling with CANopen

Size

@ Distributed, modular machine or installa-
tion >20m?

BENVFEPCRARAEITIDRE, BT
BRIZITREEXMERIDAE
1ERE

® T4RIRIBIBIEFI2RPremium, §28001/0
@ RIZIEE20MATVIY71

® 7ESercos B 4 SIS 28Il
o BSILET

@ Factory Cast HMI, VijeoFRE

© B M LINITIES

R

©® S£HLSNEXR

@ KM, CANopen

@ Unity Pro, B1EEEF0INAEIR

o BBt TA

o FRIUERIL

mE

o T/ thchZ s

[I%N

o FHETIZA

R~

O MBKE: KIPBRE

Advanced design and commis-
sioning with advanced features,
thanks to transparency and stan-
dardIT

Performance

@ PLC Premium, up to 800 1/0

@ Up to 20 inverters ATV 31/71

@ Up to 8 axes on Sercos bus

@ Graphicdisplay

@ Factory Cast HMI, Vijeo Look

@ Remote diagnostics via the Web
Installation

@ Stand-alone or networked

@ Ethernet and CANopen

@ Unity Pro, libraries and function blocks
@ Web automation tools

@ Simple modularity

Constraint

@ Installed in several enclosures

Cost

@ Reduced engineering cost

Size

@ Network length: large installations
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ANCSEYSES

MRS

©® TJRIZIB BT HS8Modicon
M340, RZ1507M/0

® RIEFESPATVI3171
® BILER

0 Oit: LAMIEESER
R

©® S FHEXR

[ i:d:229

@ Unity Pro, B3EFEEFITHAEHR
HhE

© LRI P IRIUTHIED
%N

O MMLABERS N

R

@ KRG E<20m?

Performancein asmall
footprint

Performance

@ PLC Modicon M340, up to 150
1/Os

@ Up to 8inverters ATV 11/31/71

@ Graphicdisplay

@ Option: Ethernet for upper level
Installation

@ Stand-alone or networked

@ Hard-wired cabling

@ Unity Pro - librariesand FB
Constraint

@ Installed in a single cabinet
Cost

@ Competitive performance/cost
ratio

Size

@ Compact machine <20m?

ARS8 ERLER, ET
CANopenfiEAFDIZ shE I
L=

©® TRIZIZ BT HIgEModicon
M340, §2150M/0

@ RZIEFIADATVIN7, itd
ARIEEH Lexium 05/15

o B LET

O NEL S PreventaiZHllzs

0 Tit: UANIESER
R

©® 24 SHEXR

® [EREL (1/0), EEEHIFINE
Z£{FFICANopen

@ Unity Pro, B1EEEFIIDAEIR
hE

© ZEIT P IBUTHIED

(%N

o EMLABRSEN

R~

@ KEFHE<20m?

Open to evolutions with
communication and motion
ready-to-use on CANo-
pen:--

Performance

@ PLC Modicon M340, up to 150
1/Os

@ Up to14inverters ATV 31/710r
servo drives Lexium 05/15

@ Graphicdisplay

@ Safety: Preventa controller

@ Option: Ethernet for upper level
Installation

@ Stand-alone or networked

@ Hardwired (1/Os), Motion and
Safety on CANopen

@ Unity Pro; libraries and FB
Constraint

@ Installed in a single cabinet
Cost

@ Competitive performance/cost
ratio

Size

@ Compact machine < 20m?
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® TRIEIB FIEHIZEPremium,
B400M/O

@ SZEHESPATVIY71, IR
IKzhLexium 05/15

@ SERCOSE 2161

® BLER

O LIAMAESER

¥

©® S SHEXM

@ iEREL% (1/0)

@ Unity Pro, B1EZEFIINAER
hE

© LR P IMAUTHIED

(%N

® FARENT A RRIENER
=H25H

R

@ KRS <20m?

The solution for experts
seeking to achieve

high performance:--
Performance

@ PLC Premium, up to 4001/0
@ Up to 8inverters ATV31/710or
servo drives Lexium 05/15

@ Up to 16 axes on SERCOS

@ Graphicdisplay

@ Ethernet for upper level
Installation

@ Stand-alone or networked
@ Hard-wired cabling

@ Unity Pro - libraries and FB
Constraint

@ Installed in a single cabinet
Cost

@ Minimised programming and
commissioning costs with
complete set of tools

Size

@ Compact machine < 20m?

£ EHICANopenfiRIR 5
=, MeeRX, FRARE
MEEE

® O RIZZEBITHIZEPremium,
£2400M1/0

® SDEEI6TATVIY71, Titd
ARIR ZHLexium 05/15

@ SERCOSS 2164

® Bt ET

O HfEZ S PreventaiRlss
O LIAMAEZTER

R

® SEHLFEX

@ [EiEL (1/0), IEFNTHIF0EE
L L {FEACANopen

@ Unity Pro, B{EEEFIIDAEIR
hE

© LT R IMANTHINED

(%N

@ {FEFCANopentft {thk
R~

@ KERIGE<20m?

All the features of CANo-
pen combining high end
performance and flexibility
Performance

@ PLC Premium, up to 400 I/O

@ Up to16inverters ATV 31/710or
servo drives Lexium 05/15

@ Up to 16 axes on SERCOS

@ Graphicdisplay

@ Safety: Preventa controller

@ Ethernet for upper level
Installation

@ Stand-alone or networked

@ Hardwired (1/Os), Motion and
Safety on CANopen

@ Unity Pro, libraries and FB
Constraint

@ Installed in a single cabinet
Cost

@ Optimized cabling with CANopen
Size

@ Compact machine < 20m?
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ERXARE: RBPLCHIRRRLDE!
=2

© TERBSATV7IAEITHSE

® £2100]/O

@ 7N TSRgs “ATV31/71”

@ 5N Lexium 05 + 13 iR EB 41,BSH/BDH
o B LR

O TiE: UAMFESER

e

© EHISBIHEXMN

® CANopen#{JModbus

@ R4 CoDeSysFJPowerSuite
mhE

© DTRIE/ L TERIED

3%

©® Ti2LiEEIfERT

® HiPEE, AFEEPC

R~

©® /S Go

© BRFBFABNMISE

@ MBI E: 250kbits/si1250%,
500kbits/sB100k

The difference: a solution without
PLC!

Performance

@ Variable speed drive ATV71controller
Inside

@ Up to1001/0

@ 7 variable speed drives ATV 31/71

@ 5 Lexium O5 + servo motors BSH/BDH
@ Option: Ethernet connectionto upper level
@ Text/GraphicHMI

Installation

@ Stand alone machine or networked

@ Cabling: CANopen &Modbus

@ Software: CoDeSys & PowerSuite
Constraint

@ Distributed in several cabinets

Cost

@ Easy engineering

@ Simple to maintain - no PLC required
Size

@ Small footprint products

@ Compactor large machine or equipment
@ Network length: at 250 kbits/s 250m, at
500kbits/s 100m

Fit, ETREMFXEESIRK
MNERBGBIEARDEIREN
1ERE
® T RIZIZ FEHIg8Modicon M340
® ZEPLC XPSMS40
@ =33007M1/O
® 2100 fEL£1/0
® IO ERZ A
[ vk
o XF/BRALER
R
@ Modbus/Ethernet/CANopen
@ IR{E: XPSMFWIN_ UnityFJAdvan
tysicET &
hE
o N/ TMEFIED
@ EN/IEC 61508 SIL class 3
@ EN954-1cat.4
(%N
® TiELIERER1T
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Difference is based on capability
to combine partners with our large
catalog:---

Performance

@ PLC Modicon M340

@ Safety PLC XPSMS40

@® Up to3001/0

@ Up to 100 safety I/O

® Up to 10 safety Al

@ 2 Inverters

@ Text / Graphic HMI

Installation

® Modbus/Ethernet/CANopen

@ Software: XPSMFWIN & Unity & Advan-
tys Config Tool

Constraint

@ Distributed in several cabinets

@® EN/IEC 61508 SIL class 3

@® EN 954-1cat. 4

Cost

@ Easy engineering

S, BET{FHATCPZUDPEE
NI =[zE)ERNNE )
R
@16 x UDPCom, 1460 Byte/ch
@16 x TCPCom, 2040 Byte/ch
LY=EEERS
2%
©® [EAA T RIZB BT HIZSQuantumA]
PremiumB94R EERE {4
© {FATAEUNiItyINAS R
%N
® TiELIEEERT
® ZT 4P

Fruhhie

e Cat

Difference is based on the capabi-
lity to communicate freely on
Ethernet using TCP or UDP---
Performance

@ 16 x UDPCom, 1460 Byte/ch

@ 16 x TCPCom, 2040 Byte/ch

@ Free combination

Installation

@ Simply use the standard Hardware for
PLC Quantum and Premium

@ Simply use the standard Unity Func-
tion blocks

Cost

@ Easy engineering

@ Easy to maintain
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BB S 2R /5 2 Schneider Electric Solution

OEMLEiRRFH R

Complete range of solutions for OEMs

BMEESIRHEERY. 2, OJF. SHERENTGH
RN EBE T 2TV OEMEPHFE

Schneider Electric provides a complete range of safe,
reliable and high performance products to meet the needs
of OEM customersin marine & offshore industries.

OEMEZF, HANZHEEBRIOE

We provide full range of solutions for OEM customers
® BSIEHI~6

® EEHRYR

® DL EMRRP

o ERAE T

o ZHIRIESET

o /\EISENTTRS

o TWHERSR

@ Automation & control products
@ Drive system

@ Motor starting and protection

@ Sensor components

@ Control and signal units

@ Simple automation components
@ Industrial cabinet systems
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Zelio Logic

M340

XBTN

IPC

Vijeo Look

B ahiZH™= &

Automation & control products

M R SIRE e ENE T HITSHERPERE, RIZEEITHS
(PLC), ANFE HM)FE, EEHNLEFIRFSNENDL, BIE.

Schneider Electric presents a complete range of automation & control
components for the users to make selections. The programmable logic
controller (PLC) and human-machine interface (HMI) help improve automation
function and achieve more reliability for your equipment and system.

BR

Features

0BT, MEREISHNFREBEN G

o BHLE. T%, BEISARMRITIAIL

@ 2B H,, MODBUS_,Z ETHERNET, PROFIBUS, CANOPENE, EEH
BEHMARRHITHIB IR ERERRS

oEE. FAH. ZUHP

® Wide range of products, including those for low end and high end
applications

@ Safe and reliable hardware that has passed the certification of main ship
classification societies

@ Different communication protocols are provided such as MODBUS _
ETHERNET, PROFIBUS and CANOPEN to facilitate data exchange with other
systems and system integration

@ Simple, easy to use and maintain

BRTYR AR 24B)

Examples of typical applications

O HISARL. WIPARL. PIRVM. KB AFEEH

o ZHR, BIINMMZBIOVERS, INFPEHIZH

O HVACRAD, R. NNFRBIIHZZBISSHAMEHE
® BETAANEN. HIBRIRE

@ Automation & controls including refrigeration system, boiler system, deck
machines and generator sets

@ Various pumps, interlocking between electric machines, sequence control

@ Closed-loop control by pumps and fans based on signals of field sensors in
HVAC system

@® Communication and data exchange of the whole system
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Premium

BERTPREZEHRE. BIEX busRLkHAdvantysiERM DM INVIZHIR
%4, BAR2048R, EERDHRTSERRIEHIERK.

This is suitable for medium and large control systems. It forms a distributed
control system with X buses or Advantys modules with 2048 points at
maximum, which can fully meet control requirements of different systems.

M340

BRTPREZHRL, 1024R0D1/0, 256AI/0, ABRSHIEMLE,
100% BT ERBSIAIE.

This is suitable for medium and large control systems with normal
requirements. It has 1024 points DI/O, 256 points Al/O at maximum and has
very high performance/price ratio, meeting 100% international starndards
and Marine certifications.

Twido

FERATNEEHRE, 2—fRRUTHIE, RI/NID, DEFEERE,
JRAREBMICHEARR, RR264R, EEHERANEREZHEKR,

This is mostly used in small control systems. It is a compact integral controller
with flexible functions for best cost optimization. It has 264 points at
maximum and can meet basic system control requirements.

Zelio Logic

FTRUMATFERHES, HTRTFRPERGHDIISNOEENL, &KX
A0R., RTINS TFLRENNR.

This is mainly for simple controls, and can also be used in distributed
automation of auxiliary devices of large and medium systems. With 40 points
at maximum, it is compact in size and easy to install.

##61. Zello Loglci I s RIE R IRME SR HIRIZIT a

Example: Zelio Logic controller controls pump operation based on the feedback signals

l #n pannpied J< J<

- ENRR
H Pressure feedback

| - ,

. sene® \

e

.

Zelio Logic ZHIA T REVEIT, RIBLFENRRAERSHBAELRR
FERNHE, BITETEFMISEMRAOESHIR (B—TREWNE) R
MFIINEROVEITIESE.

Zelio Logic controls the operation of two pumps by determining whether
to start or stop the pumps and which pump (s) should be started / stopped.
Zelio also has programs for automatic pump switching (in case of fault of one
pump) and equal division of pump operation time.
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WM HiG1/O-Modicon Advantys

Field control station |/O-Modicon Advantys

o ERIIRIT, BHMRE, ERFISTELILLIAMBESIEE NS

® KFCanopenIBEIRDLIZA, NBERIEHTBRNERER. HiasE
PISHR. |/OXUIBREBIINAE, I/ORIROIFHBIBIR, RIBHLEIFBIRIRTIE
@ BAREENGEFEMAED, TLNEEDPIVAIRE, W0 “ZR*E, TS,
@ MBI IMIH B LR MLE#ED, x#F: Ethernet TCP/IP, Profibus DP,
Interbus, Modbus Plus, Fipio, Canopen, DeviceNet

@ This control station adopts modular and compact design. The main
controller can manage the automation islands through the bus or network

@ Canopen backplane bus technology is adopted. All modules are provided
with power supply distribution management, centralized fault diagnosis and
1/0O data acquisition functions. I/O modules can be hot plugged to ensure fast
and easy field maintenance

@ Powerful and flexible equipment integration capability is provided to
connect many field devices such as sensors, actuators and converters

@ Open field bus and network interface in support of Ethernet TCP/IP,
Profibus DP, Interbus, Modbus Plus, Fipio, Canopen and DeviceNet

BIERISANFRE ™6 - Magelis XBT G,N
Operator station HMI product - Magelis XBT G,N

EMEB[SAIVRHEENTWRANRE ™G0, #HEIWIAHIRIERIS
ANMRBHEXK.

Schneider Electric presents a full range of industrial HMI products to meet
the requirements for operator station HMIs on industrial sites.

FIB9EIREOMIVRIE S DI HIRAER, 20: SNPX, MPI/PPI,
AS511/3964R, DF1/DH485, SYSMACWAY, Modbus, FIPIO/FIPWAY, Unitelway,
Modbus, KS, TCP/IPLAKMZ

Open communication interface protocols ensure connection with many
control systems such as SNPX, MPI/PPI, AS511/3964R, DF1/DH485,
SYSMACWAY, Modbus, FIPIO/FIPWAY, Unitelway, Modbus, KS and TCP/IP
Ethernet.

@ 64bits RISC CPU, 266MHz

O USBE(O, AELIAM

@ 65K, BRYRER

@ BAHEINEE, MPHHNBEBUR
@ SZ1FJAVA Script

@ 64bits RISC CPU, 266MHz

@ USB interface, with integrated Ethernet

@ 65K color, lifelike image effect

@ Powerful animation function and smooth animation effect
@ JAVA Script Support
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T hngS 0N kCoh 23 EAGABPBYAL
Applications of variable speed drive & soft
starter in ships

SRS AR BN ZSAEABABCP A AR B s &L

Benefits of variable speed drive & soft starter in ships

LRARE W TERAROIMNE, MBABUZHIARSE. BEURLE. AR
FRBREERENEDUKERNIES, BROBSAREARMML, 02
oMM ST CBMBLESE/ . MMENENRIEFHR, EEEME
s SSIE FRAAMOIN ARUIRS.

Currently, the shipbuilding industry keeps a high-speed development: the
automation level of ship control system, monitoring system, propulsion
system and relevant matching devices increases constantly; the power
system of whole ship is optimized constantly; additionally, the ship electrical
network is smaller in power capacity and weaker in anti-interference
compared with terrestrial electrical grid system. Consequently, more and
more variable speed drives and soft starters have been applied to shipsin
recent years.

MBS EMRIPHINAHERNEL, TUN=THERE, 81
IRBNRFHENRS. ESARKOMICRTEE.

Benefits from applications of variable speed drive & soft starter in ships
can be seen from the following 3 aspects: improvement of performance of
equipments & systems, optimization of power system and energy saving.
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@ ISBFARLZEREBNIZES Improvement of performance of equipments &
systems

RBIRSETHENARRIEERE, WHEAN. LE. BNEHARE.

Improving productivity of equipments and performance of system, such as
capstan engine, crane and electric propulsion system, etc.

@ B ARZBIIE Optimization of power system

AR REZNAFH BN, BENBEENRFRRTE T HETENTRETPES
WA, BHMERBHEGEIBMICUEL THNESFOLREHSFSLUSIIR, BiYalER
BRI HTIEHNBKE . BERDINSR, 2SN SE=BERMIRS.

As avery important load in ships, motor has its own features determining
thatit has great impulse current in the starting process, therefore, reduction
of starting current of motor can be realized through variable speed drive and
soft starter, avoiding phenomena of trip and voltage fluctuation caused by
traditional starting method and improving the quality of the small-capacity
electrical network in ships.

@ I EE Energy saving
TR BIN A NABRIP REHIRNNAREATIRE T AN HEE=E, TEF
REERE, IBFAACROBVAEERE, WFRHR. BXXWL, REKRE.

Large quantity of fans & pumps in ships provide great energy-saving space
thanks to the application of variable speed drive, thereby reducing energy
consumption and improving energy density of ships, such as deep well pump,
ventilation fan and cooling pump, etc.
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T fe B S MBS 0N BN BE ™~ Go S 143
Introduction of Schneider Electric variable speed drive &
soft starter

RABHRBDNEREABNTEEAR, ARMPIEEEAREREER
FHEE. BANSE, THEAHBBSHRN. REDFLIR AR Dk
BV ENEEE. MEM IR SEMEBIRBARBIEI D NATV7IBR BT
ATV B THNES . MEMY R B ILIZEATSA8 A IZ BTGNS, E R
TRMRERE

Loads are divided into constant torque type and variable torque type.
Constant torque loads for ships mainly consists of hoisting equipment and
capstan engine, etc.; variable torque loads include various fans, pumps, and
electric propulsion drives for ships, etc. On the basis of the type of loads,
Schneider Electric variable speed drives consist of ATV71variable speed
drive for constant torque and ATV61 variable speed drive for variable torque.
Schneider Electric also provides torque control soft starter ATS48 mainly
specific to fans & pumps.

ATV71BRL T 47128
ATV71variable speed drive for constant torque

ATV SRS 2B R LA TN, HISAEMMNTE
ATV71variable speed drive is a high-performance variable speed drive for
constant torque with the following features meeting the requirements of
ships:

@ BB EH AL Outstanding voltage input features

O BB AR EZER3IS0V -480V (NAFRF, IHFEZFES00kW), 500V -690V
(YRS, IDZEZE630kwW)

O BEHZERRATILS0%, [HAISEMHANIBENARL

QO Varied voltage levels 380V - 480V (N4 series, with the power up to 500kW),
500V -690V (Y series, with the power up to 630kW)

O Voltage sag may reach up to 50%, especially suitable for the electrical
network system of ships

@ LHkBIM IR IE NI BE /) Excellent environmental adaptability
ORREBIP20:M 5, IIZ2HIP23 . IPSA1EH 4RSS

O REBIBIRNERE 6 (S337), EEBFHR. BRERNFR
OFEsEBIT NEERES), 170% O §4E60s, 220% O FF4E2s

QO Except for IP20 stand-alone machine, IP23 and IP54 cabinet variable speed
drives are also available

Q Circuit board thickened coating products (S337), suitable for features of
high marine humidity, acidity and alkalinity

Q Perfect over torque capability, 1770% (duration 60s), 220% (duration 2s)

@ 1% 5 B 1 38 B A Harmonics and electromagnetic compatibility
ORETAREMCIRKES, RIIMGMBIEFISENERZE
O ZMINHFNEREVDE, WABHEREBINE. TRBKE. BRRKEF

Q Built-in Class-A EMC filter ensures safety of use of ship control equipments

14



O Multiple methods of harmonic suppression, such as built-in DC reactor,
passive filter and active filter, etc.

@ = 8INI A IHAE Abundant application functions

OATV7 RIS RBNEERE, BNAIAENE KX —HE%

O IIRIBIEH TN RIS EANBRNANINEE, TMBELNF DI
FT8R, FTEAANEE

OATV71REModbusFICANopenFiPBIRNIY, FEEMBRMNIY

O BRASTERNSTIAILEI, EABHEMRIIEIDNVIAE, RIEBF,H
BULMER

O ATV71offers multiple free macro configurations, making application
function assimpleasa “game”

QO Application of programmable control card extends application functions
significantly; variable speed drive does your will at your hands

O ATV71builds in the two types of communication protocols of Modbus and
CANopen and complies with mainstream communication protocols

O Except for various global certifications, ATV71also has DNV certification of
Det Norske Veritas, ensuring users to use the product with complete peace
of mind

ATVE1ZE LB T HMES
ATV61variable speed drive for variable torque

ATVE1S5ATV71—fKkiB%, BEZR. PSR, EMC EROVIBEREN
5AaTv7iEEi8E, BlZ8ET:

@ ATVEIEYIHZRNA R F9630kW, YZFIFH800kW

@ ATVE189iT FABIEAE /9130 % O 45 4860s

O ATVE IR RIZHE BN TN REAZRNNAINEE, RSN . &
BRI . RABBILNEIDAE

ATV61and ATV71share the same origin. The voltage level, protection level,
EMC, and harmonics processing capability of ATV61 are identical with that of
ATV71, and the differences are shown as follows:

@ Power of ATV61: 630kW (N4 series); 800kW (Y series)

@ Over torque capability of ATV6E1: 130% (duration: 60s)

@ ATV61also offers more application functions suitable for fans & pumps,
such as flow monitoring, over-load and under-load detection, etc

ATSA8EEFBITHI IR BN ES
ATS48 torque control soft starter

ATS48IRiE2Z) S A BIEM BB IOVERBIER ZRERAR (TCS) , TRIEBH
BIREIENELARER, 17AR1200ANZE EFEEES TRESBHN
BIPFEFER, 380V, 690VRMPEEFRHEADHIBEFR, DNVIAIER
ST HSEmEse —BUE.

ATS48 soft starter features Schneider Electric Torque Control System

(TCS), ensuring that motor can start and stop as smooth as silk; the broad
currentrange of 17A - 1200A is suitable for all requirements of low-voltage
motor; the two voltage levels of 380V and 690V may satisfy different voltage
requirements; DNV certification ensures its consistency with variable speed
drives.

15
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ERAUN FRFITS 5

Typical applications and solutions

TS A ROARIB R YESINL R

Applications of variable speed drive for bow-stern propulsion

AERRER DM SMRBYER AR — T EIE 0, TEM R SIANBINEREMIE
EARBMZOMINNA, RAEMRESEMEBHNBNHEH#ABREONSE:
Ship electrical propulsion is a revolution of ship propulsion technology.
Schneider Electric has extensive and successful applications in terms of

bow-stern propulsion technologies in ships. It adopts electric propulsion of
variable speed drive featuring the following outstanding advantages:

0 WA T RENEBHEALSNAN N, BXTERBONMEND, BESTRE
ENEIECE I g NPVES

O KATMBLEEERRNANES TRANTFEE, SRR, BRIFEN
HERE, BEHER, HE%r

® TINBNTARBRERROVEETES R STEZRRZEH#ITIHE, Mk
R, HIZhEEESRE

© KAIMSSIHTEI R, HHIXIEMEYPE

@ Change of traditional diesel propulsion; elimination of mechanical
structure of gear box; improvement of system reliability and transmission

=
w
(¢]

efficiency

@ Improvement of system reliability by adopting the method of combining
variable speed drive and fixed pitch blade; simple structure; convenient and
flexible operation; reduction of failure rate; and easy maintenance

@ Stepless speed adjustment of variable speed drive ranges from zero speed
torated speed; quick acceleration and short braking distance

@ Reduction of starting current and suppression of impact on the electrical
network by adopting variable speed drive

3 A SMes MBS B S AR RB BB ERAINI AR

Applications of variable speed drive and soft starter for cargo oil pumps in ships

RERB. Micebie. NBAERBIVERENAL, SHNTHRARELER
PREFRASEREHE, FREHTENARHNTEPEHBMILK
FTEL. MEMRESAMBSIREBEBRPHINAABUATEINE:
Alllarge-scale crude oil tankers, product oil tankers and fuel ships are

equipped with handling system of cargo oil pumps. Control systems of early
cargo oil pump systems suffer frequent trips during the initial stages of the

starting mostly due to excessive starting current of motor in the starting
process. Applications of Schneider Electric variable speed drives and soft
starters in cargo oil pumps have the following advantages:

® RABIFTE BN, SEERDN7/BHREBRBLL, TMSLUGESR
D), BRI NEBMEYPE

o EIRFIEMBIRNIDY, FHET PHHER, UEKIHIREHIERFM

® ITHRDINBEMRIALKR, MIFRANBLOREAR, BUFRRAA
BRI DA NBIATVEEINES
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@ Significant reduction of starting current; compared with 7 times of rated
current of direct starting, Schneider Electric variable speed drive starts with
rated current, thereby reducing the impact on the electrical network

@ The impulse torque has been reduced at the same time of limitation of
starting current, thereby extending the life of machineries

@ A majority of cargo oil pumps are screw pumps or gear pumps other than
non-traditional centrifugal pump load, therefore, ATV71 variable speed drive
with high over torque capabilities are required

TS b H B PINIA

Applications of variable speed drive in offshore oil drilling platforms

LRBBRABFFEPRE ZHNA, RENEETMITIFFEESH
Big TZ EHIMAE . BRESH; TMEHXNBMOVPEKR. MRS
®IBTEAS; BT TNERNARENE, TEARIRCTRENTIER, B
LERET. RARMRESTMESESULNASRZTEHIMER:

Currently, submersible electrical pump has been widely used in offshore

oil drilling platforms. Traditional full-voltage and normal power frequency
works suffer from many disadvantages, such as faults of pump down, pump
burning, etc. Normal power frequency starting has great impact on electrical
network and gives rise to high maintenance costs. And it does not guarantee
that the pump remains at the optimal operating point due to uncertainties
under the ground, thereby causing low efficiency. The above problems can
be solved completely by adopting Schneider Electric variable speed drive:

© BBREEZTMESTIMBNOIRED, FHEBMFNAHEY P

© TN HVEILMERALMRIBHROBESHKMEDBE, BRTHEWHBET
FIZ LA

® BHEBERNBEFREBEFE NN40V-2400V, RABREZMSWESESHB
RN B-R-8" AERBAKRODENHRA, HEAESREE. B4
PHER

® TR T THNEITIEMBIREEIRE

© K FAIPSARTIPEROIE TN IS O] DU ENEF N AR BB L IR

@ Submersible pump matching variable speed drive can realize soft starting
of motor, thereby reducing impact on the electrical network and machineries
@ Output frequency of variable speed drive can be adjusted automatically
according to oil pressure at the bottom of the well, thereby avoiding
problems such as pump down, etc.

@ Voltage levels of submersible electrical pumps are usually 1140V-2400V.
The “high-low -high” scheme with low voltage variable speed drive
driving high voltage submersible pump will economize initial investment
significantly and has high stability and easy-to-maintain features

@ Variable frequency output can prevent from energy waste caused by
normal power power frequency operation

@ Adoption of IP54 cabinet type variable speed drive can withstand severe
environment of marine applications
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Dikiezh SRR =

HRLERROVEAES . WSS £7 R, ™
RIS, ERIBME, 6-2750AREIMEEALES.

RN TS RER

@ TeSys TEPNEIBRS

TeSys T2— BN ERARSR, NPBH3BIE
RIZMBEHIZEB IR . BINSEN
2. BMURE S BKBIE0INEE, BNE
KEBATOIA810A,

O BARIPFEMIDAE

PEfagd sk, BEPTCREBIBINAURP, BLE
EIAEE, BILCABAREEISERE, BLLEaredaEns
KAVBEHIBEEE, AR, BN,

OBRRIPTELNINGE (T RAER)

T/ RBERPAONE, I/RIDFRIPAONE, &
FIXRAHORPONE, BAT.

OB1EINAEE

Modbus, Profibus DP, DeviceNet, CANopen,
AKX,

O #it 512#hAE
RIPODLHIE, BINBEIENHLEIE, S
KEBSOHLEIE, MRS,

©® LCART#EA4sS

LCARF: S KBSBACITIA2750A, AC3T[iA
1800A, THEPTBINAERXK, AP EXRH
BREEFIIFTESAEMRISFHARNAHE).

@ LRADFALKEBES
NTEKBHNEMIERIEITHIENE, EEFES
BRARPERER, XHJLUNILBNETH
SEAR, ANRBRIESZEORAROELSEE,
BRANZBIEN.,

LRD/LROD/LROFZFI: 2.6-1000AH A4k ER
23, 3B2RP.

Motor starting and protection

solutions

World's largest manufacuturer of contactor,
circuit breakers:--, providing full and complete
range of products, including AC & DC contactors

from 6A to 2750A.

The following are a few examples for
model selection.

® TeSys T motor management system
TeSys T is an advanced motor management

system which could provide protection,
measurement, monitoring and communication
with field bus to the motor up to 810A (le).

Q Basic protection and monitoring functions
Thermal overload protection; Motor temperature
protection by probes; Earth fault protection;
Phase imbalance and loss protection; Long start
protection and jam protection; Load variation
monitoring; Phase sequence monitoring; etc.

O Advanced protection and monitoring functions
(with expansion module)

Over/under voltage protection & measurement;
Over/under power protection & measurement;
Protection & measurement on power factor; Load
shedding.

O Communication
Modbus, Profibus DP, DeviceNet, CANopen,
Ethernet.

Q Statistics & fault management
Protection histories; Motor operation histories;
Every kind of fault histories; Diagnostic report.

@ Model LC contactors

LC series: The maximum capacity is 2750A for AC1
and 1800A for AC3. These contactors can meet

all functional requirements and be customized
according to customer needs (such as for special
occasions in need of NC contacts).

® Model LR thermal relay

To extend the service life of motors and improve
operation reliability, it isimportant to select proper
thermal protection so as to prevent abnormal
heating, ensure maximum device operation
continuity, and avoid unnecessary downtime.

LRD/LR9D/LRSF series: 2.6-1000A normal thermal
relay with full three-phase protection.

18



LRO7/LT47R5!: BT ENRIERIEMABLR
RSN BINNRF, KGR TRRAEK
&2 3D A0 Sz il 3 DA 2 30 B 18 4% B9 1B R K 8937
6. USLMBREBRIP, BERIPONBRIRIDER
P, RIPAZINREREBIR,

@ GV2/GV3ZAJFI
BABE83A, ABRE, RBRIP. SHIARP

10gE, AT EEEHEIN.

® C65R5
1-41%, RABTE63A, BTEHIDBNRETRE
BRI,

@ NS/NSE/EZDZF)
RABETIA1600A, HEFABIDEEER.

SRR EB 28
RMAZRBUIERF. BBRUIER @I N4 eB S8

FEAB LA AV ERIB T BEIE AN B 3K 242569
B, #BENBFEIRIERIZITHEBR BT
BEISRRIRBHE.

RMARB B [EATN LRSS
BEAESIERRENENKIE TENETER
EA. BELSETRIRIERIRS.

R
® SR SANHAFTN
@ SHBZEFR, HR

o fXID3E, B, ERMBHNERLABIERER
PLCHIE R

® SRR, ZERTI

LR97/LT47 series: The motors are protected
based on timed operation characteristics instead
of heating characteristics. They are especially
suitable for applications requiring frequent starts
and plug braking and those with long stall time
during starting. They also provide protection
against phase failure, stalling, mechanical
vibration and ambient temperature.

® GV2/GV3series

With a maximum capacity of 83A, they provide
isolation, short circuit protection and motor
thermal protection, and can be used to directly
control the motors.

® C65 series

With 1to 4 poles and a maximum capacity of
63A, these products are used for circuit isolation
control and short circuit protection.

@ NS/NSE/EZD series

Meet all functional requirements with a maximum
capacity of 1600A.

Specialrelays
RM4 series relays for the detection of phase
sequence, phase failure and unbalance

Serious phase unbalance and phase failure might
cause damage to the motor or the converter.
Reverse running direction due to wrong phase
sequence after repair might also lead to equipment
damage.

RM4 series voltage detection relays
Under-voltage leads to drastic decrease of lifting
torque and increase of operation current. Over-
voltage, in the meanwhile, causes damage to
many critical devices.

Features

@ Long electrical and mechanical lifetime

@ High insulation class (Class H)

@ Low power consumption (E.g., the DC coils of
the contactor can be connected directly to the
PLC outputs)

@ Compact structure and small installation size

19
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eI T

[E 74 R 1= )
NautilusRFIH, B NF B FHNEIE DR RBEHERE~
EE., R AKE1EN600bar, DN PEENEE
EZRTAIN.

BINSHIEBHIESHEN. 4-20mA/0-10V, [EH
KEABN6EIEREN, BRKEFRNNE.
R

o BRER, BRI

o IRERESS

o MBS EPTHAE R

@ B2l IhAE

@ R ANIRIPIDAE, B8, MMERE. IH. BL
IR

L%

FAOPRA XA DI X

BRI EMNOSIRBATIRMIFTX, BTFHF X
AR, THEMrHSHNRE:

o ERSE, BIFRLPES

o NAFHIEENE R, EABELNTER, &K

EHEAERE

o RIIFE, BHEIEE
o BRES

©® SESRaYIERE

Sensors

Pressure detection and control
Nautilus series electromechanical and electronic
pressure sensors have a maximum measurement
range of 600bar. They work either in adjustable
differential pressure mode or in fixed differential
pressure mode.

The analogue output signals are 4-20mA/O-10V.
The device can tolerate an over-pressure equal
to 6 times of normal pressure and avoid damage
caused by water hammer.

Features

@ High precision and small signal drift

@ Simple and easy-to-learn operation

@ Resist water hammer and over-voltage impact
@ Self-diagnosis

@ Powerful protections against short circuit,
reverse polarity, overload and wrong wiring

@ etc

Other limit switches and proximity

switches
Universal and dedicated Osi series limit switches,

proximity switches and photoelectric sensors

meet different application requirements.

@ Easy to use, operate and maintain

@ Produce simpler and more intelligent products
for the users for better performance

@ Complete series for better selection

@ High precision

@ High reliability
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EHRISSET

MISHE, oS, TREEBRRFIRTIEZR
RERGFIRT, HBNERETE=NERE. TRE

o R, £8, HR: @16, @22, @30

@ IZH, HITIRMA, IBTKT, TXTNRNEN:
LEDZBRKT

O IEERX -5/ XA, 261, 3F

o 2SR

0L
TERR
o ET AMKIRESISIT

o B, 1A%

o EMIrEER, B&th, BNBEHRP
o ERIRIt, RiEHE

@ SRR

Control and signal units

A complete range of specification and models are
provided. You can make perfect selection with
the overall and modular system design. The main
types are listed below

@ Plastic type, metal type, with a diameter of @16,
@22 or B30

@ Button, button with light, indicator light, using
LED or incandescent lamp as light source

@ Selector switch - with / without keys, 2-position
or 3-position

@ Emergency stop button

@ etc

Main features

@ Designed based on ergonomics

@ Bright color

@ High protection degree, long service life, with
protection against electric shock

@ Modular design and good flexibility

@® Compact structure

(5D

-

”

-._

LED: fEM{@EBSRKAEFEA, 100,000/)\8489
o0, NEBEBRIPIIEE, RINBREE.

LED: With patented technology of Schneider Elec-
tric, these products have a service life of 100,000
hours and internal protection. The current con-
sumptionis small.
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NEEMCTEH SHMBE SAINEM Tk SHE -, UEEBH ™60
FOFTHEIRARRBRSSE, REFTENBTH, NEWAIRESHERMINE.

253

@ PhaseoFF XBR R IREL[ES
@ Zelio Relaythja) 4% e8 88

@ Zelio TimefTg) 4k 0 28

@ Zelio Countit#28

@ Zelio ControliZRHIF0;N S 4 B 28
® TelefastF B ARG

0EE

Simple automation components

Together with other Schneider Electric products, simple automation
components provide complete range of offers and technical solutions for
perfect electrical control, and add value to equipments and enterprises.

These include

@ Phaseo switching power supply and isolating transformer
@ Zeliointermediate relay

@ Zeliotimerelay

@ Zelio counter

@ Zelio control and measurement circuit

@ Telefast pre-wiring system

@ etc
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RARMMRMRNIZRARTESRT, REMHSEIFCIBHEREREFR
B, A&IPeeIIiPFRAKIONPEER, SHRARSIHMHTLLLERE, @
IRHENMENRNS - SARS, BEFLINI, AR, BHRRTSE.

F=E

O NCS/\EUHANDINEEIEHIFE (RART: 1000 x 800 x 300mm)
© NAM R BIBKZ M INITHIE (]RART: 2000 x 1600 x 400mm)
O NSM ABVABHAHEZEHIE (RART: 2200 x 1200 x 600mm)

Industrial cabinet

The industrial cabinets are made of environmental materials and are
designed according to ergonomic principles. The surface is painted with
antirust materials and standard handle lock is equipped. They conform

to protection degree IP 66 and antis-shock degree IK 10. A wide range

of models and accessories are provided for the users to make selection.
Customer-oriented services, including hole-drilling, processing, customized
color and size, are also provided to enable the customers to use the products
immediately after purchase.

Main models

@ NCS small sealed multifunctional control box (maximum size:

1000 x 800 x 300mm)

® NAM large floor-standing integral control box (maximum size:

2000 x 1600 x 400mm)

@ NSM large modular control box (maximum size: 2200 x 1200 x 600mm)

NCS NAM NSM
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Ship Automation and Control

B3BIGEERSE (PMS)

Power Management System

NI BEMNRENER, EASHANENSERSHRIGERRL(PVS);
BEEMBBRARNAUELIAZAA, MNBRNEDEE-KELS,
XAME MBI RAHRE TESHRK

@ FENINEE

© RIEMRBFIZS PHIRINIE R ERIEMILEIHZE

o NHEBIRIE, BRESPHERIIR

® 4P BRIE

For more efficient operating performance and management, most of
modern vessels are using “Power Management System”. Along with

the unceasing progress and extensive application of marine electrical
technology, the modern vessels naturally have higher requirements for the
power management system

@ More operative functions

@ To propose optimized system solution customized with specification and
different requests of customers

@ User-friendly operation, to meet customers’ using habit better

@ Easier and user-friendly maintenance

Sub BusBar i Main
FB CB2 CB3 FB
1717 Meters e e B

A K o y Y

Load Meters Load

DE2| DE3|
Remote I/0O|

/\ /\

MOD BUS TCPAP,

124



BRIGEERS
PMSRGAEZ T RAP LA BHBREBITHTRRE.

PMSAGERIZHI TINEE

@ LZEBHIETRN

)=}

OE 2=}

OFH

o ETAHNBRNBBE) / FLLESHAENA
OfRXPMSBRIHELLINT

O FBRBFIETPHABHNANLZEEEHEMRLZBHA
O AR BHAWPSOZXPMSBEINT

@ KEBIRIPINAEE

OO HER BT

O KB BIINFE (DGBELITID

@ MR H|

OSRRIZEH B B2 A TRIFDC A BALAMNTEINER
@ A EDEL

O JRAETIE

O FEXIRAEIE

e =H 199

O URETEHARIEKIT, RGN EHIBIANEHATIZEERLNESES
@ LEHA BHIRE SRS

Power Management System (PMS)

The PMS system is able to carry out distributed control of several generator
sets within the interactive system.

The PMS provides the following main functionality

@ DG operating modes

O Automatic

O Semi-auto

O Manual

@ Load and current dependent auto start/stop of diesel-generator sets

Q Transmission of PMS start/stop commands

QO Safety start of stand-by generator sets due to expected stop of a running
generator set

QO Transfer of PMS start command in case of failed engagement of the gen-
erator set

@ Blackout function

O Dead busbar detection

QO Blackout start sequence (DG start priority)

@ Frequency control

QO The target for the frequency control is for maintaining the nominal
frequency of the DG sets

@ Load sharing

O symmetrical load sharing

O Asymmetrical load sharing

@ Heavy load request

O Whenrequested by a heavy consumer, system checks and confirms for
conditional connection of heavy consumers

@ Diesel generator alarm and status detection
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EVETER SETTING

ALARD PREANETER SETTING

BREEBIO BB AL R
ONEFE, TRESPERIBEHANARRRSE
ORERT, REDH, AMLNREERARE, BEEANLPEGS

O RATWHMAMB L, MBEREYIDHTSTRE, B+NHESHM
AREBE

O ZY R, RFFAR. U EIRIZLI

O ZARHMFIMIERP, ERFUFIEERR, RSN BLINE FERTIE
o MEFRSTATREEERER. FHIRSHRE

© FHMY RN E B R RS BEENI LR

® B SLHIRESIRRHLEN

I h G TROLEPANEL
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Features of ship power station management system

@ Rich functions and system solutions that can be customized and optimized

according to customer needs

@ Flexible configuration, simple installation, intuitive operation panels and
interface for easy use and maintenance

@ Industrial Ethernet bus is equipped. All devices can be fixed in different
cabins and communicate easily with other systems.

@ Extensible, remote system upgrading and diagnosis

@ Powerful protection against disturbance for improved system reliability
and smooth operation in tough environment

@ Touch screen units for image display, control and parameter setting

@ Simulation instrument or trend charts display actual conditions of different

channels

@ Real-time alarm list and history inquiry

PLC

SYNCHRO

’T_||\._

BREAKER WITHY |
PROTECTION(S)

DIESEL GENERATOR

BREAKER WITH
PROTECTION(S)

BREAKERWITH \ |
PROTECTION(S)

DIESEL GENERATOR

BREAKERWITH \ |
PROTECTION(S)

DIESEL GENERATOR

.

Touch Panel

PLC

RS 485 MODBUS

SYNCHRO
NIZER(D)

Touch Panel

BREAKER WITH
PROTECTION(S)

DIESEL GENERATOR

BREAKER WITH
PROTECTION(S)

Touch Panel

BREAKER WITH
PROTECTION(S)

DIESEL GENERATOR

LOAD SHARING LINE

RS 485 MODBUS

Touch Panel

[ | Control Module

‘|I

DIESEL GENERATOR

BREAKER WITH
PROTECTION(S)

RS 485 MODBUS
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Description of main products used in ship
power station management system

6 MERRT

INEY (3.8"), XBT GT1000Z %

! (5.7"), XBT GT20007 5|

AKFU(7.5",10.4",12.1", 15"), XBT GT4000/5000/6000/7000
6 screensizes

Small (3.8"), XBT GT1000 series

Medium (5.7"), XBT GT2000 series

Large (7.5",10.4",12.1",15"), XBT GT4000/5000/6000/7000

4 MINRELR B

@ ftitB. XBTGT, 1Utilityl(J (Mini-Din 3§, USB) + B1Fi% 0
@ {fimEL: XBT GTIL{LEL + CFiEE

@ tAEZRY: XBT GT{RimEL + AAMIHO

@ =infl: XBT GTHRAER + ZEKIKO

4 function models

@ Optimal: XBT GT, 1 Utility port (Min-Din or USB) + serial port
® Low-end: XBT GT Optimal + CF slot

@ Standard: XBT GT Low-end + Ethernet port
@ High-end: XBT GT Standard + Multimedia port

AJRIZIZIEITHES
PRz, ERTRMEMILLR.

Programmable logic controllers

Used on a wide range of specialized platforms and ideal for ship automation
applications.

EBEeDHIN/0
BEHORER, MURET TSGR AED#TES,

Intelligent distributed I/O

Device integration and connectivity via many field bus interfaces.
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BRELNESE
Power monitoring
BANZHNE{LPM800RT!

Electrical parameter meter PM800 series

BANSHNEPMBOORIIZ S MHREMNEM LR, ERTI6xI6MMBIEE
P, TUREHENBRIRSMFNSHNEINE, EABZIZHMHILCOXE
T, JUENEN=BRNPHEL. ERRABNREASIRNE, RE
BN, #EESDENXS., BBNOREXANATE, BIERREILL
A, LABZRE.

PMBOORIIMEAREED, BIFAENIRSASSESED. 1THFHA. 1T
FHitt. THORIIREZIDAE. BRIULZS, PM820F0PMBSOTIZ SOl EHHIICR
ReRERNBRABEE, PMBSOZE— MUK MIRIDEENIRIT,

PM 800 series for the measurement of electrical parameters are high-
performance monitoring instrument. They provide all necessary measurement
functions for monitoring electrical equipment in a single 96x96mm device.
Alargedisplay screen that can be read easily is equipped for simultaneous
monitoring of three phases and neutral line. The display screenresists reflection
and abrasion. The intuitive interface contains menus with instructions. Unique
white background color and big fonts facilitate easy reading even in special
lighting conditions and when viewed from a special angle.

The basic functions of PM800 series include standard RS485 communication
interface, one digital input, one digital output, THD and alarming function. In
addition, PM820 and PM850 have customized records and display current and
voltage values of a single harmonic. PM850 is the first of its kind to provide
waveform acquisition function.

PM810/820/8507T14 RS

Number of PM810/820/850 component
Merlin GerlIn§3i# Merlin Geringrand
PM810EB NS #ME{Y, HTTHD, IRE. I/0 PM810MG
PM810 electrical parameter instrument, with THD,
alarmand|1/O

PMB20B NSHIMEMN, FigiK, wE. 1/080kbRIER PM820MG
PM810 electrical parameter instrument, with harmonic,
alarm, /O, and 80kb records

PM8S0EB NZAIMEN, HiEK, RE. 1/0800kbAJIZR, |PMBSOMG
AR

PM810 electrical parameter instrument, with harmonic,
alarm, I/O, 80kOb records, and waveform acquisition

JEEFOMIAE Options and accessories

2TREBSAIL, 2THFRA PM8M22
2relay outputs and 2 digital inputs
2B BRI, 6THFHA PM8M28

2relay outputs and 6 digital inputs
2PBBEL, 2T HFREA, 2T EMEL, 2TMEIEA [PM8M2222

2relay outputs, 2 digital inputs, 2 analogue inputs and 2

analogue inputs

PM810ICR. IEZRMENHPFNERRIR PM810LOG

PM 810 records, non-volatile time clock and harmonic module
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MR SIE RS CCTV
Close-circuit television

XTFFPSOMB LTS, NIBBHRBASLEMNIRENTRIET, EMERE
SEETREERR, FFM20055F718, MIDNATEIFEFTED.

For FPSO and offshore platform, to ensure the workers' safety and reliablly
running of varibale equipments, Schenider Electric supply Close-circuit
television system and this system has been used in Spain Offshores
successfully from 2005.

® T TS RIE R CCTV
©® ZNMANINSE

® SBABIEHAER)

O E%EEAK

O M ZRICR

ONRY: EW. ZFA

@ Specialized in CCTV systems
@ Leader in the security Market
@ High R&D departmentin

O Compression technologies
O Digital video recorders

QO Software: intuitive, easy use

ARG 5% The architecture

{

{

Telemetry
transmittér.

Camera5S
CCTV Matrix

Control post 2 ul
/ |

/

2

Hubb -
Camera34 6 -
Control post 3
‘\ Preset 80
\
Oy Control post 25

Central control post Preset1

'.1;1 - Cameral camera2 g ~ Camera3
. -
’—Aﬁera 4
/ —
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© LT HRITAROBIET B XIS E
( JAIIES N =T )i
@ RIEAGMZE

FTA, REFNTUEDREPEETRNE,

RZE

RALBRNERIELZE

® FTRITEIEIEICR

® AP AR ERAMEIL R, EIJUD
ST ArE—-EERT

o ZTHLUAMEREN M S EITUE S MM EE
55T

& ST AP

OBER

ORBERAP

ORPFP

® NRMBILLINT, ILRIXEMARFIICRABIE
R, FIUENASEXERDER

® IRFRICRIREOVRIFEZ L Z BB L& 4
tIlT, DVREAXESLRAP

©® IJAEMM NABIRIERFCCTV, ActiveEye
S M RUEE O] AR BN P iaiE

® TJCUHECCTVARARMEMARREMR, BIL0
O ME R

OERBZTIFEHIHVAC

O fRBAEHILighting

AUER - T HREREPELMERENER

The solution

@ Several points to consider

@ Seeinreal time all the maneuvers of the ship
@ Control the perimeter and all the machinery
@ Give security

So finally we could include all this points in only
one.

Security
Why we give security
® We arerecording every time

@ The user could see the what’s going onin his
ship inreal time, but also what was going on one
month before, for example, all at the same time

@ Every place where they are an ethernet
connection is possible to view what's going on

@ Several user levels
O Administrator

QO Supervisor

OUser

@ If the net will be cut, the recorder record all the
information, so we NEVER lose information

@ If the cabling between the DVR and the camera
will be cut, the DVR send an alarm to the user

@ Possibility tointegrate in the CCTV system,
several software, like ActiveEye, who can help the
guards

@ Possibility to integrate the CCTV systemin
other systems like

O Access control
QOHVAC
QLighting

O

And see all of them in the same monitoring
software.
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Shipyard Owner Vessel / Hull NO. Year Class Equipment Supplied (per Shipset)
Yang Zi Zeppenfeld,Germany | 2x1200TEU Geared Reefer Container | 2004 BV 1x Main Switchboard

Jiang (3rd & 4th shipsets) FhcBE

Shipyard 2x1200TEU ST 5803, 4#) 1x  Emergency Switchboard
BHIEMT N RECEBR

1Lot Individual / Group Starter Panel
E 1 /EEBHR
1Lot Power /Lighting Distribution Boards

E $HASRBEEE
1x Battery Charging & Discharging Board

BT B A EBAR

1x Shore Connection Box
FH8E

1x TestPanel
8 TiH¥iR

1Lot Emergency Switch OFF Panel

E NIELR
1Lot SpareParts

E ERY

1x Engine Control Console
£i76

1x Bridge Control Console
B8

2x  WingConsoles (Port &Stbd)
RBITHIS (Port &Stbd)
2x  Cold Chamber Alarm

RRIRERS
1% Hospital Call System
ERIFIYARS
1x Luminuous Call Column system
REXTHE
1x General Alarm system
BRRERS
1% Nautical Alarm system
MERERG
1x Watch alarm system
MAURE RS
1x Alarm Monitoring System
REEERR
1% Reefer container monitor Sys
RBEEERITARS
Yang Zi Peter Doehle Germany | 8x 1574 Teu Container Vessel 2004 GL 1% Main Switchboard
Jiang 8x1574 Teu EE3E76RL FRBE
Shipyard 1x Emergency Switchboard
H3DEM N B EBA
1x  Local GSPand Individual Starter Panel
ASBHFRBARSEHS
1% Power / Lighting Distribution Boards
0/ R E
1x Battery Charging & Discharging Board
B FEEBANEBIR
1% Shore Connection Box
FFERFE

1x Testpanel

BTIXIR
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Shipyard Owner Vessel / Hull NO. Class Equipment Supplied (per Shipset)
1x Emergency Switch OFF Panel
NRELERR
1Lot SpareParts
E B
Bohai Nanjing Changjiang 1x 46,000 dwt Oil Tanker 2004 CCSs 1x Main Switchboard
Shipyard Oil Transportation 1x 46,000 dwt Ji%e FeBE
SIS | BREKLBIE 1x  Emergency Switchboard
NI ECEB AL
1Lot Spares
E B
Dalian Nanjing Changjiang 2x110,000 dwt Oil tanker 2004 CCSs 1x Main Switchboard
Shipyard Oil Transportation 2x110,000 dwt ;f%¢ FhcBE
KBS |AREDHIE 1x  Emergency Switchboard
ESYi=Ekz
1x No.1&No.2 Group Starter Panel
F5E22LABHF
ChengXi Parakou 2x53,000 dwt Handymax 2004 DNV 1x Main Switchboard
Shipyard Double Hull Bulk Carrier (9 &10th) FHCEBA
BTmSA 2x53,000 dwt XA B3 AB(9&10th) 1% Emergency Switchboard
ESYi=Ek=
1Llot Individual /Group Starter Panel / PB Boxes
E 27 /AEBRE/PBFE
1Lot Power /Lighting Distribution Boards
1E 5/ RPEER
1x Battery Charging & Discharging Board
EBNFEERANEBAR
1x Shore Connection Box
FEBAE
1% TestPanel
8 TiRi0HR
Bohai Nanjing Changjiang 2x46,000 dwt Oil Tanker 2005 CCSs 1x Main Switchboard
Shipyard Oil Transportation 2x46,000 dwt @%e FhcBE
BEERET | BEREIHE 1x Emergency Switchboard
ESYi=Ek=
1Lot Spares
E B
Hudong Wagenborg ShippingB.V. |10x 17,300 dwt MPC 2005 LRS 1x Main Switchboard
Zhonghua 10 x 17,300 dwt ZFEREH FhcBE
Shipyard 1% Emergency Switchboard
PR ESYi=Ek=
BB 1Lot Local GSPand Individual Starter Panel
E AEBIHRNRKEEIE
Lot Power /Lighting Distribution Boards
E E0/RAGBEE
1% Battery Charging & Discharging Board
EBNFEERATEBAR
1x Shore Connection Box
FEAE
1x Testpanel
8 TiRi0HR
1Lot SpareParts
E B
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Ner- ; s RS/

Shipyard Owner Vessel / Hull NO. Equipment Supplied (per Shipset)

ChengXi Canada 4x53,000 dwt Bulk Carrier (11to14th) | 2005 BV 1x Main Switchboard

Shipyard 4x53,000 dwt BUEIRB FhcBE

BUmSHALT 1% Emergency Switchboard
ESYi=Ek=

1Lot Individual / Group Starter Panel / PB Boxes
E R1/AESBHRE/PBE
1Lot Power /Lighting Distribution Boards

E $HH/RPEBER
1x Battery Charging & Discharging Board

BT EBILEBAR
1% Shore Connection Box
FHBE
1x TestPanel
8 TiRI0HR
QinDao Nordic Maritime 2x6500 dwt Oil Tanker 2005 BV 1x Main Switchboard
4808 2x6500 dwt S48 FECBR
Shipyard 1% Emergency Switchboard
£54808 ESYi=Ek=
&R 1Lot Individual Starter Panel
E R2RER

1Lot Power /Lighting Distribution Boards

B EARAFERSEE
1% Battery Charging & Discharging Board

EBNFEERANEBAR
1x Shore Connection Box
A
1x TestPanel
BTN
Hudong China Shipping 4 x8530 Teu Container Vessel 2005 GL&CCS | 2x 3000 KVA Three-Phase Transformer, AFWF
Zhonghua | 0GR 4x8530 Teu E£3E76A0 (BCV, 6600/460V, IP44, Impregnated Type)
Shipyard H1381A/82A /83A/84A 3000 KVA=1BZT[ESE, 2MAIOSHED
PR (BCV,6600/460V, IP44, HifSRHRIV)
ERB 2x  4200KVA Three-Phase Transformer, AN

(BCV,6600/460V, IP23, Impregnated Type)
4200KVA=18E[ESS, BRNSA
(BCV, 6600/460V, P23, WifSRRIV)

Yang Zi Rickmers 2x1350 Teu Geared Reefer Container | 2005 BV 1% Main Switchboard

Jiang 2x1350 Teu /ST 2E56/0 FhceBEE

Shipyard 1x Emergency Switchboard
il N2 B EBA

1Lot Individual /Group Starter Panel

E RT/EEBHE

1Lot Power /Lighting Distribution Boards

1E EHHARARBE

1x Battery Charging & Discharging Board
TR EBANEBIR

1x Shore Connection Box
A

1x TestPanel
8 Tifiu4R

Lot Emergency Switch OFF Panel
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Shipyard Owner Vessel / Hull NO. Year Class Equipment Supplied (per Shipset)

E NBELR
1Lot SpareParts

E OB

1x Engine Control Console
£i76

1x Bridge Control Console
Bz

2x  Wing Consoles (Port &Stbd)
REITHS (Port &Stbd)
2x  Cold Chamber Alarm

RREIRERS
1% Hospital Call System
ERRITIY RS
1x Luminuous Call Column system
RENTHE
1x General Alarm system
BRRERS
1% Nautical Alarm system
MBIRERS
1x Watch alarm system
NUNFRE RS
1x Alarm Monitoring System
REBITRR
1% Reefer container monitor System
R EFERITERAS
Jinling Nanjing Changjiang | 4x 46,000 dwt Oil Tanker 2005 CCs 1% Main Switchboard
Shipyard Oil Transportation 4x46,000 dwt {55 FBE
SRS | BERETHIE 1x  Emergency Switchboard
WEizzk=
1Lot Spares
E B
Wuchang Dalian Marintime Training ship 2005 CCSs 1x Main Switchboard
Shipyard University IZRAG FeEBAE
HEWBM | KEBSAE 1x Emergency switchboard
NI ECEB A&
1x Auto-start module of emergency generator
N2 AR EBHBEBHER
1% Portable power monitor system
BERNRGITRR

1lot  1lotspare PLC used for PMS
1E  BTPMSHIGAAPLC

ShangHai ConocoPhillips PL19-3300000 dwt FPSO 2005 DNV 1% FWD LV Main Switchboard

Wai Gao ZEH£19-3300000 dwt FPSO RISMEEE AR EBRE

Qiao Shipyard 1x AFT LV Main Switchboard

EBIEH EEMEEFARBE

1S 1x  Emergency Switchboard
NI ECEB A&

1% Galley & Laundry Switchboard
BB A
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FH MR REOIRE/MRE

Year

Class

Vessel /Hull NO.

Equipment Supplied (per Shipset)

JiangNan NanJing Oil 4x297,000 DWT VLCC (1#--4#) 2006 CCS 1% Main switchboard
Shipyard Transportation, China FHECEBAE
SIFSRE | Bz 1x  Emergency switchboard
ESYi=Ek=
1 Lot Individual / group starter panel / PB boxes
21/ AE B8R /PBfE
1Lot Power /lighting distribution board
70/ SROFECER A
1% Shore connection box
FEBfE
1x  Testpanel
8B TIRi04R
1x Battery charging &discharging board
BB B AN EBAR
1 Lot Emergency switch off panel
NRfELERR
1% Engine control console
£i26
1x Bridge control console
E2S2ae)
1Lot spares
i
HuaRunDaDong | Zhen Hua Port 7,000 T Full Revolving Ocean 2006 CCS 1% Main switchgear (6.3kV, 630A)
Ship Engineering | Machinery Co Ltd Engineering Crane 7,000 T R EBE (6.3kV, 630A)
LERE | IREEN EIREIVEEREM 1x  PMSunit
s IE BINERRA
1% DC 110V source supply panel
B M0V {HE84R
Jinling EE Shipping, Sweden | 2x11,300 DWT Ro-Ro vessel 2006 LRS 1x Main switchboard
Shipyard 2x 11,300 DWT SRZERG FeEBAE
1x Emergency switchboard
SEIEMT NI ECEB A&
1Lot Individual /group starter panel
BNAEBIF
1Lot Power /lighting distribution boards
7/ SR[BCER R
1x Battery charging &discharging board
B3 FE B AN EBAR
1x Shore connection box
A
1x Testpanel
BTN
1Lot Spares
&t
Jiangsu Rickmers 6x1,350 TEU Geared Reffer 2006 BV 1% Main switchboard
Yangzijiang Container FHBE
Shipyard 6x1,350 TEU 1x Emergency switchboard
P 7l G S NI ECeB A
S 1 Lot Individual & group starter panel boxes
B/ AEBHRFE
Lot Power &lighting distribution boards

571/ $RBAB A
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Shipyard Owner Vessel /Hull NO. Year Class  Equipment Supplied (per Shipset)
1x Battery charging &discharging board
7S BRI EBIR
1% Shore connection box
FEBfE
1% Testpanel
B TR
1Lot Emergency switch off panel
NRELERR
1Lot Spareparts
&
1% Engine control console
£78
1% Bridge control console
EE
2x  Wingconsoles (port&stbd)
PIRITHIE (port &stbd)
2x  Cold chamberalarm
RRIRERS
1x Hospital call system
ERRITIY RS
1% Luminuous call column system
REKTHE
1% General alarm system
BRRERS
1% Nautical alarm system
ERERS:
1% Watch alarm system
PUMIEFE=Fe%
1% Alarm monitoring system
REBIZRA
1x Reefer container monitoring system
RSB RIE RS
Shanghai 2x17,300 DWT MPC 2006 CCs 1x Main switchboard
Edward 2x17,300 DWT FiBE
Shipyard ZREN 1x  Emergency switchboard
EBEREE N 2ECEB AL
ERE 1Lot Individual starter panel
STBHF
1Lot Power /lighting distribution boards
N//ROFtCEE R
1% Battery charging &discharging board
BB AN EBAR
1x Shore connection box
R
1% Testpanel
B TIRI0R
Zheliang Cosco:ChinaOcean | 2x5,900 DWT Alsphalt Carrier 2006 1% Main switchboard
Shipyard Shipping Corporation FhceBE
ARG 1x  Emergency switchboard
N SECEB A
1Lot Spares
&t
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Ner- ; s REEENRE/NE
Shipyard Owner Vessel / Hull NO. Equipment Supplied (per Shipset)
New Century | Hanseatic Germany | 4x 4250 TEU container vessels 2006 GL 1x Main switchboard
Shipbuilding 4x4250 TEU £ 2558/0 FHECEBRE
USRS 1x Emergency switchboard
ESYi=Ek=
1Lot Individual /group starter panel
21/ BEBHRE
1Lot Power /lighting distribution boards
70/ SROFECER A
1x Battery charging &discharging board
EBFE BN EBAR
1x  Shore connection box
FEBAE
1x Testpanel
B TR
1Lot Spares
i
JiangSu Golden Ocean 4 x75,500 DWT Bulk Carrier 2006 DNV 1% Main switchboard
RongSheng 4x75,500 DWT B3EAS FBE
Shipyard 1x Emergency switchboard
TSRS WEizzk=
A 1Lot Individual /group starter panel / PB boxes
B/ AE B /PBFE
Lot Power /lighting distribution boards
507/ RORECER R
1% Battery charging &discharging board
BB FE B AU EBAR
1% Shore connection box
FREBAE
1x Testpanel
B8 TiR304R
1Lot Spares
&t
JiangNan Berhard Schulter 2x22,000DWTLPG 2007 GL 1x Main switchboard
Shipyard 2x22,000 DWT R GRS A0 FhceBE
STRESAL— 1x Emergency switchboard
NI ECeB A
1Lot Individual /group starter panel / PB boxes
21/ AE B8R /PBfE
1Lot Power /lighting distribution boards
7]/ SR0FBCEE R
1x Battery charging &discharging board
B Fs BN EBAR
1x Shore connection box
FEBAE
1x Testpanel
B TR
NanTong Herning Shipping 4x8,000 DWT Oil Tanker 2006 BV 1x Main switchboard
Mingde 4x8,000 DWT ;hf3 FhcBEE
Shipyard 1% Emergency switchboard
ERELEE NI ECEB A&
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Shipyard Owner Vessel / Hull NO. Equipment Supplied (per Shipset)
1B 1Lot Individual / group starter panel / PB boxes
B1/AEBDHER/PBfE
1Lot Power /lighting distribution boards
507/ RORECEE R
1% Battery charging &discharging board
B3 FE B AN EBAR
1% Shore connection box
A
1x Testpanel
8 TiriutR
1Lot Spares
&t
WaiGaoQiao | Ocean Tanker 6x316,000 DWT Oil Tanker 2006 LRS 1% Main switchboard
Shipyard (1#-6#) ESRLEF
S NSHMER 6x316,000 DWT @3 (1# - 6#) 1% Emergency switchboard
NI ECeB A
1Lot Individual /group starter panel / PB boxes
£1NAEB5FR/PBFE
1Lot Power /lighting distribution boards
070/ SREFEC AR
1x Battery charging &discharging board
B FE BN EBAR
1x Shore connection box
FEBFE
1x Testpanel
8B TIRI0HR
Jiangsu Seaspan 8x2500 TEU Container (1# - 8#) 2006 LRS 1% Main switchboard
Yangzijiang 8x2500 TEU 2355513 (14 - 8#) FhcBE
Shipyard 1x Emergency switchboard
b7l RIS ECeB A&
&R 1Lot Individual /group starter panel / PB boxes
217 /AEBF/PBfE
Lot Power /lighting distribution boards
7]/ SR0FBCEE R
1x Battery charging &discharging board
B Fs BN EBAR
1x Shore connection box
FEBAE
1x Testpanel
B TR
1Lot Spares
i
ChengXi Time Shipping 4x53000 DWT Handymax Double | 2006 CCS 1x Main switchboard
Shipyard Hull Bulk Carrier (#22-25#) FhceBEE
TSN 4x53000 DWT Handymax 1x  Emergency switchboard
IRFTEREND (#22-25#) ESYi=Ek=Y
1Lot Individual /group starter panel / PB boxes
B /BB B8R /PBFE
1Lot Power /lighting distribution boards
507/ RORECEE R
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Vessel /Hull NO.

3B B B
Some Project References

ARt RIS/
Equipment Supplied (per Shipset)

Class

1x Battery charging &discharging board
BB B AN EBAR
1x Shore connection box
FEfE
1x  Testpanel
8 TiH34R
ChengXi Hongkong Parakou 10x53000 DWT Handymax Double | 2006 DNV 1% Main switchboard
Shipyard Shipping Hull Bulk Carrier (#17-#21, #26-#30) B
ETmEALT 10x53000 DWT Handymax 1x  Emergency switchboard
IRFTEEERD (#17-#21, #26-#30) UESYi=Ek:
1Lot Individual /group starter panel / PB boxes
89 /5B /PBFE
1Lot Power /lighting distribution boards
507/ $RREC R
1x Battery charging &discharging board
BB B AN EBAR
1x Shore connection box
FEBFE
1x Testpanel
8B TiRI04R
DaLian Cosco Dalian 3x110,000 DWT QOil Tank 2006 CCs 1x Main switchboard
Shipyard 3x110,000 DWT ;@fa FRBE
KIEERL 1x Emergency switchboard
RIS EceB A
1Lot Individual /group starter panel / PBboxes
27/ AEBHF
Lot Power /lighting distribution boards
57/ ROABC B R
1x Battery charging &discharging board
B B AN EBAR
1x Shore connection box
FEBAE
1x Testpanel
8B TiRI0HR
1Lot Spares
&t
BoHai Nanjing Changjiang | 2x298,000 DWT VLCC 2006 €CCS 1% Main switchboard
Shipyard Oil Transportation FeBE
b ishicy ol 1x  Emergencyswitchboard
ESYi=Ek=Y
1Lot Spares

Bt
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Class

RN E/MNE
Equipment Supplied (per Shipset)

TianjinXinHe | Switzerland shipowner | 4 x 6500 DWT Bulk 2006 DNV 1% Main switchboard
Shipyard 4x6500 DWT BIEEAG FRRBE
FOREIRG 1% Emergency switchboard
N2 BB
1Lot Individual /group starter panel / PB boxes
£/ AEBHRE
1Lot Power /lighting distribution boards
50/ RIFmC A
1% Battery charging &discharging board
EBFEER RO EBAR
1x Shore connection box
FEBfE
1% Testpanel
B TR
1Lot Spares
&t
Jiangmen | HongKong Pacific 6x32500 DWT Bulk Carrier 2006 GL 1x Main switchboard
Nan Yang Basie Company 6x32500 DWT B3R5 FieBE
Shipyard 1x Emergency switchboard
ST JRERE NI 2ECEB AL
1Lot Spares
g
Ma Wei 1% 70M Platform Supply Ship 2006 ABS 1% Main switchboard
Shipyard 1x70M LS HERIAG FhcRA
SEf 1x  Emergency switchboard
N RBC B
1Lot Individual /group starter panel / PB boxes
821/ AGBR
1Lot Power /lighting distribution boards
507/ SROABCEE R
1x Battery charging & discharging board
BT BFMEBIR
1x Shore connection box
A
1x Test panel
8 TR 3R
1 Lot Spares
&t
1x Alarm & Monitoring System
REBNARR
1x  Automation System

BatRE
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