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Improved reliability through a function decentralized system.
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In order to ensure higher reliability, a decentralized function system has been employed in our distribution
systems for marine use. The decentralized function system has been designed to minimize the possible
effects of any failure that might occur in a system by controlling four elements (safety, protection, automatic
control, and manual control features) of the distribution system with completely independent units. For those
independent units, the most reliable ones have been chosen based on our affluent experiences.The GAC21 is
responsible for the automatic control features.

PLC (Programmable Logic Controller)

GRC21

Generating Plant Management System

GAC21 (3 PLC(Programmable Logic Controller)
& EAS-101 Automatic Digital Synchronizer *5
BREhTVET,

The GAC21 consists of the PLC (Programmable
Logic Controller) and the EAS-101 Automatic Digital
Synchronizer.

EAS-101 Automatic Digital Synchronizer
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The GAC21 complies with a even more advanced integrated system onboard by further improving its serial
communication capability in addition to its basic features of automatic operation, power management, and
energy saving. The GAC21 has been designed to enable very easy maintenance through its modular system,
thereby also contributing to the improved reliability from the maintenance aspect.



POWER DISTRIBUTIOI\I SYSTEM
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The reliability of the system is absolute by separating be complete each system of safety/protection/auto-
matic/manual operation of the system constitution element.

ACB MANU CONTROL ACB MANU CONTROL ACB MANU CONTROL
ENG MANU CONTROL ENG MANU CONTROL
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Both the hardware and software for the PLC conform to
IEC61131, the international standard for programmable
controllers. The PLC also conforms, as standard, not just
to the IEC/JIS, but also to the CE marking/UL standard.
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¢ @—m High-performance CPU.

QLIEEE © 70ns
Processing speed : 70 ns

O/OT I LXEYRE 16k 32kRXT v
Program memory capacity: Multiple of 16k/32k

O AAHN AL : 81921
Number of input/output points : 8192 max.

OFA/NALIBEE | 25Mbps
Processing speed for dedicated bus : 25Mbps
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“WEVNIEH. Decreased maintenance by crews.
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In order to minimize the maintenance, the following features have been incorporated:

QOHCERMEIREEL TVET,

Improved self-diagnostic function.
PLCI¥. BIE/CPU/ESIEET 1 > 2 EIFEMRL TL &
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The PLC constantly monitors the power, CPU, and signal
transmission lines. If an error occurs, the error indicator on
the malfunctioning module will light up, allowing you to
identify the module very easily.

O FlEmEDXBHIBEH TERICITEAET,
Very easy replacement with spare parts.

PLCEEEY 2a—IHFHEY FXEAIELE>TVETD
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The PLC is designed in modules, allowing you to replace
any module easily in a short time.
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Terasaki's multiple transmission system"TM", which has Condition display screen for all gen

many records on uses, has been configured using loop

topology.
.. . GAC 21 MAC 21
It covers data transmission between the switchboard, "

A
group starter panel, and integrated type engine monitoring — —

TM LINE
jTMA

system.

It is also applicable to communication with the bridge if P
serial transmission is used. ﬁ
This allows personnel in the bridge to very easily monitor v

the status of the power distribution system.
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Y))GUNTEHEM. Reduced maintenance cost.

POWER CPU ANALOGUE 1 /0
PLCMEEBICE Y 1 — WA ML TVET > T . F—dg  MODULE MODULE MODULE MODULE
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The modules of the PLC are independent for each func-

7\

tion. Therefore, if a failure occurs, it can be rectified by
replacing only the module in question. This saves the
maintenance cost.
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D)) EUNIE@HE M. Easy replacement of software. h

PLCIZV I DT 7 &2 EAALEP-ROMPHEYRRAZAILE The P-ROM containing the software for the PLC comes as
BoTWETDTC.F—VINITZODEREIREELELTDH. a cartridge. Therefore, if any change is made to the soft-
P-ROMZ I RBICITEAE T . ware, the P-ROM can be easily changed for this purpose.
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The settings for the automatic control of the generator can

be changed easily using the handy type setting device
(HT21-001).
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Distributed control supported.
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The GAC21 may be located in a decentralized position for each generator, allowing you to control
the generator independently. When used with Terasaki's watch-free system as the best combina-
tion, the GAC21 is applicable for a more advanced onboard LAN system.
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LAN SYSTEM
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Specifications

Operations and Power management

Specifications Functions
Usual operations Synchronous Control FIHAIR A I
EHEEER Frequency Control FE IR — E 0
*Alarm B
Preferential Trip BRI ERT
Volt. monitoring of Generator REREEESR
*Power factor control ST G
*Fuel oil selection HREUHYIE
Automated Operations Voltage monitoring Voltage Detection EERE R
B EhE#: EFEEER Undervoltage Detection FTEEEHKRH
Busbar monitoring Voltage EEER
BHREEAR Frequency R
Standby generator Selection Standby Gen. Detection R8N A AR
A2 INA HEEDZEIR Start order Selection TRENIERLEIR
Automatic stand-by start control Single Start RIAED
2B INA OB ENREIS Follower Start IBIRE)
Simultaneous Start [RIBFIAE)
Automatic Synchronization
B BRI A+ A Hil
Automatic load sharing Porportional Load Sharing LEBIBE S
useful energy saving
B BN & farB 4 il £ *Optimized Load Sharing BEEEES
Power Management * “No. of Generators” Control FEROE A B
EHEE *Optimized Load Sharing of Generators BN REAKALS
*Large Motor Start Blocking ABETBEMEOIAENRE L4
Others *Logging of Events AN h-OX2Y
Z Dl *Serial I/F (RS-422,RS-232C) 2 1) 7 JVI/F (RS-232C,RS-422)

*Remote Display Unit

ERTAATL11Zy b

General Specifications

*Optional

Specifications

Applicable Generators ERRER Diesel, Turbo, Exhaust-gas F4—HEI, 4—E>
Turbo and Shaft Generators BEH R B2 —E> . FHBERE)

No. of Controlled Generators FEHEEE 5 max. 5

Power Supply IS E IR 24V DC+30% to-25%

Ambient Temperature FAEEE 0to55C

Ambient Humidity BEEE 95% or less

*HIEHEEIE 6 AL EHRIEET T DO TIHEHT & v\, For controlling 6 or more generators, consult us.

*REMWIEYRATLICH T BIEENE Y X7 LHERE % TEEICRT . A diagram of the standard system configuration for 3 generators is given below:
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TERASAKI Global Service Network

service & supply
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I.S.E.S. members TERATEC LTD. TERATEC (USA) INC.
P 7-9-10 Hannancho, Abeno-ku, Osaka, 545-0021, JAPAN 21151 S.Western Avenue, Suite 214,
V\10r|dWIC|_e dcan Tel: +81 6 6693 6974 : +81 6 6693 6971 — | orrance,CA 90501,USA.
/~ also provide Fax: +81 6 6693 7116 : +81 6 6693 1716 Tel: +1 310755 2517 \
service requ"‘ed. E-Mail parts: elparts@teratec.co.jp E-Mail maintenance: shipeng@teratec.co.jp Fax: +1 310 755 2574
Web site: http://www.teratec.co.jp E-Mail: teratec.usa@gmail.com

Main Service & Spares Center Covering North America

TERASAKI (MIDDLE EAST) TERASAKI ELECTRIC TERASAKI ELECTRIC

Area Q3, Shed 168, (EUROPE) LTD. (SHANGHAI) CO., LTD.

P.O. Box 120860, SAIF Zone, 80 Beardmore Way, Clydebank, Scotland, Building 5 & 7, N0.399 Xuanzhong Rd,

Sharjah, United Arab Emirates G81 4HT, UK Nanhui Industrial Zone, Shanghai, China 201314
Tel: +44 141 941 1940 Tel: +86 21 5818 6340

Tel: +971 6 5578140 Fax: +44 141 952 9246 Fax: +86 21 5818 6350

Fax: +971 6 5578141 E-Mail: directresponse @terasaki.co.uk E-Mail: tsc @terasaki.com.cn

E-Mail: terasaki@emirates.net.ae Web site: www.terasaki.co.uk Web site: www.terasaki.sh.cn

Covering Middle East Covering Europe, Africa Covering China

TERASAKI ELECTRIC CO., COFELY WEST INDUSTRIE BV TERASAKI ELECTRIC (CHINA) LTD.

(F.E) PTE. LTD. Willingestraat 4 3087 AN Rotterdam, 72 Pacific Industrial Park,

17 Tuas Street Singapore 638454 The Netherlands Xing Tang Zengcheng, Guangzhou 511340,
China

Tel: +65 6561 1165 Tel: +31 88 48 43 843 Tel: +86 20 8270 8556

Fax: +65 6561 2166 Fax: +31 88 48 43 844 Fax: +86 20 8270 8586

E-Mail: tefe @terasaki.com.sg E-Mail: shiprepair @ cofely-gdfsuez.nl E-Mail: terasaki-tcqc@vip.163.com

Web site: www.terasaki.com.sg Web site: www.cofely-gdfsuez.nl Web site: www.terasaki.cn

Covering South East Asia Covering The Netherlands Covering China

NOVAMARINE INSTRUMENTS TERASAKI DO BRASIL LTDA. KOREA ENGINEERING
PTY. L_TD' Rua Coldovil 259-Parada De Lucas, SYSTEM CO., LTD.

30 Downie Street, Newcastle 2293, Rio De Janeiro-RJ, Brasil 92-3 Songhyeon-gil, Beom Seo-Eup,
Australia Ulju-gun, Ulsan, Korea

Tel: +61 2 4969 4477 Tel: +55 21 3301 9898

Fax: +61 2 4962 1210 Fax: +55 21 3301 9861 Tel: +82 52 222 7773

E-Mail: service @novamarine.com.au E-Mail: terasaki@terasaki.com.br Fax: +82 52 222 7774

Web site: www.novamarine.com.au Web site: www.terasaki.com.br E-mail: master@koes21.com

Covering Oceania Covering South America Covering Korea
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T545-0021 AFRAIFAIEEFXBREIEI7-2-10 TEL 06(6692)1131 FAX 06(6692)2122 http:/www.terasaki.co.jp/

AR=Z%EFT  T545-0021 ABRATRIEEFXPREGAT7—2—10 TEL 06(6692)1241 FAX 06(6694)5490 E-mail: hakuei-osaka@terasaki.co.jp
HRE%F T103-0025 HREAFRXBABEFHIGZEI1-6—-10 HEFBATEIL 58 TEL 03(5644)0150 FAX 03(5644)0155
AMNEZERR  T849-4256 AEERTEMILKETAREF/IERE3798—4 TEL 0955(20)2175 FAX0955(20)2177
LBEBA T200122  LAEMHERHEKERAR/1055EERIAE1405-6%F

TEL +021(5820)1611 FAX +021(5820) 1621 E-mail: terasaki@vip.163.com
INCTIVIETERR Anderheitsallee 4c, 22175 Hamburg, Germany

TEL +49-40-55-611-911  FAX +49-40-55-611-912 E-mail: dan.graniceanu@terasaki.de

@ TERASAKI ELECTRIC CO,, LTD.

Head Office 7-2-10 Hannancho, Abenoku, Osaka 545-0021, Japan Tel. International +81-6-6692-1131 Fax. +81-6-6692-2122 http://www.terasaki.co.jp/
Osaka Sales Office  7-2-10 Hannancho, Abenoku, Osaka 545-0021, Japan Tel. International +81-6-6692-1241 Fax. +81-6-6694-5490 E-mail: hakuei-osaka @terasaki.co.jp
Tokyo Sales Office  Nikko Kayabacho Building 5F, 1-6-10, Kayabacho, Nihonbashi, Chuo-ku, Tokyo 103-0025, Japan Tel. International +81-3-5644-0150 Fax. +81-3-5644-0155
Kyusyu Sales Office 3798-4 Kubara, Yamashiro-Cho, Imari-City, Saga Pref 849-4256, Japan Tel. International +81-955-20-2175 Fax. +81-955-20-2177
Shanghai Office Room No.1405-6, Tomson Commercial Building, 710 Dong Fang Road, Pudong Shanghai 200122, China

Tel. International +86-21-58201611 Fax. +86-21-58201621 E-mail: terasaki@vip.163.com

Hamburg Office Anderheitsallee 4c, 22175 Hamburg, Germany Tel. International +49-40-55-611-911 Fax. +49-40-55-611-912 E-mail: dan.graniceanu@terasaki.de
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