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TERASAKI
SHORE CONNECTION

Environmental protection has been an echoing topic over the last decade and, within all of
the talk, ship emissions have been cited as a major source of pollution. So, knowing a
thing or two, Terasaki is doing something about that.

The Terasaki Shore Connection protects port environments by supplying moored ships
with electrical power from shore, thus allowing ships to shut down onboard generator
engines and, in the process, reduce harmful emissions from the ship’s power systems.
Moreover, the Terasaki Shore Connection can decrease CO2 emissions by about 60%.
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@ World No.1 Accepting order record (over 200 orders)
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Environmental measures undertaken in major areas around the world
HRAZEDFEGHIEHIEG IR R

North America 1b¥

Contact TERATEC (USA)

In California (USA), the California Air Resources Board (CARB) has introduced regulations for oceangoing vessels
calling at ports in the state. Other places like Alaska, Seattle and Canada are also running or planning
shore-to-ship power supply systems.

BT HIV =7 M Tl&. CARB (California Air Resources Board) HEMN D EICEHT BN MMM LT
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CARB Regulation

Airborne Toxic Control Measure for Auxiliary Diesel Engines Operated on Ocean-Going Vessels At-Berth in a California Port.
* Applicable to container, passenger and refrigerated cargo vessel visiting California Ports
* Vessel in-use operational requirements

- 80% of fleet shall meet the onboard auxiliary diesel engine operational time limits from 2020.

- 100% of fleet shall meet the onboard auxiliary diesel engine operational time limits from 2021.

- Bulk carriers, RORO ships and tankers are also expected to adopt the Regulation from 2025.
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The Chinese government has announced
regulations to major harbor.
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Container ship and passenger ship-
Baltic Sea  POIts are exploring shore-to-ship
power supply systems. Systems are

HoihliSes / already up and running in Sweden
Y and Germany, while under planning
”/// 2> in Belgium.
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engaged in direct voyages between the sea and the river constructed on and after January 1st,
2019 should have onboard devices for the use of shore power.

The Chinese container vessels, cruise ships, RO-RO ships, passenger ships at 3,000 gross
tonnage and above as well as dry bulk cargo ships at 50,000 gross ton level and above
engaged in domestic coastal voyages constructed on and after January 1st, 2020 should have
onboard devices for the use of shore power.



System Lineup S4>Fv7

@ Operation on ship and shore can be performed by a single person
bont 1 TARIDIRIEIE1ARICTAIRRTH D18 B HEDIEHENEHICITATY
@ Available the 3 hour time limit for shore power visits

o SEBII—IWICEBHBICHNISH DIEETT
oint 2

Mobile Container Type E/\IV3> Patent acquired

e Easy loading and unloading of equipment for a route change,  * fiRZEERORGEEE,HEEFHIC

suitable for remodeling into an in-service ship XIS TE, MAMANDYBEICFIE

* Easy blackout-free power switching between ship and shore ¢ 7> 7y a1 TMAEREBELERE
with one push of a button BEECHEYY

® CSC approval has been acquired o CSC A&FRZHR

* Global standard as recognized by many major shipping companies o WELDARFMEHRHIHFRIZE

I Example of system introduction E A
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Optical
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AL HS21
GENERATORMIIOAD

Power Supply
System Outlet

Shore side Ship side

I System Configuration AT LAEH
e Single line diagram B —H#8X]
Equipped with Shore connection Panel and Cable

Reel | . Shore side Ship side
eel in a container. Mobile Container
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Easy connection & Easy operation s i s iz R A ] 5

@ Equipped with various safety devices
=2 BLAOEZRREMEEBELCOLIET

Point 3

@ Adopted Medium-voltage marine distribution board HS21
= /7 RMIASHEEEE HS21 2FRALCOLET

Point 4

Patent acquired

* Highly reliable standard system with an excellent track record s BIEEE - BRBEDRAZVF—FVATLA
* Easy blackout-free power switching between ship and shore e VT vVa1THRNEREELERE

with one push of a button REETHEYR
* Max 55m-cable reel can be loaded. o &R 55m D7 —7)V)—)LiBE AT EE
* Power receiving preparation time is shortest. c TEEFERAIRE
b

I Example of system introduction EAH
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I System Configuration X7 LiER
@ Single line diagram BE—#8X]

Ship side Shore side Equipped with Shore connection Panel and Cable

Reel in an accommodation.
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* Low Voltage system only




System Construction S&EN

_Main Feature
@ The key features of the Terasaki Shore Connection are a direct result of Terasaki’s
< years of technological development of industrial and marine power systems.
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® The operation of the system on the ship only needs a single person,
which allows easy connection between ship and container.
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Cable hoisting device Ship side facility
T=DIVAEEB AR s
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* Blackout-free power switching between ship and shore ® Arc gas routes are designed in consideration of safety.

is possible with one push of a button. c BeREE LT —5H RIEBDB
e YTy 1ITHRNERERE EERZ BEE CUIRRE

Shore connection panel

Cable reel

SHIP » SHORE M SHORE » SHIP
] oo [

Programmable Operation Display

Switchboard

© Medium-voltage marine distribution board HS21 employed for
shore connection panel, which is highly reliable and with an
excellent track record (also applied to shore connection panel in
the container)

» Shore connection panel [CIEE 5% - EREDMHA
BEEER HS21 %A (AT FABSERICHER)

Arcing due to internal fault test

HS21 RERT — 7 5afsatsR



Easy connection & Easy operation
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© CSC approval has been acquired (Container strength test has been passed)

o CSCERZHE VT rREARZS)T)

Container strength test
VT HEERR

CSC APPROVAL BY BV

* Interference with deck equipment
can be prevented as the connection
cable is reeled out from a side of the
container.

o =7 )FaV T AEL SERY
HENB s, BIREHELED
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® Ship-to-Shore communication using optical fiber
o KT 7 AN—%ER LT MERBEIC LD RE DR

Optical fiber / J7741\—

© Emergency exits are provided.

* PR ODREMR

* The effective length of the cable is

32m,which is the longest in the
industry.

o F=7IVEHRIEERRENI2m

(Fixed Type:55m,
Mobile Container Type:32m)

® The cable reel has already passed
certification requirements including
arc tests.

cBHRE (7—VHBZ306) %
RELIr—7 1L — L= #BE

© The cable can be wound manually
at the fault of motor.
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@ Terasaki proposes solutions to customer issues.
= OEBERORBALERRIDIV1—>a R EBLET

Point

The transformer is neatly packaged in a space-saving container.

BEHRZEHLCIAVTTARDEAN-X{LZEXR

Container type
AVTFRAT

Installation location

REIZPT

40 ft container
4074—b V7S

Always on ship side storage

MAISERRE

The container also carries a frequency converter that enables
use in regions around the world.

BEOBITRATESS S ARAEREE T 7RI

Container type
aAvFHe47

12 ft container
1274—b2V7F

Transformer

Cable reel

Shore connection panel

The equivalent level of testing required for California ports
can be easily conducted.

HITAIVZTETCRBICERENZRAFDHREZ D7 ICKE

Container type
aAvFreqa7

20 ft container
20 74—k~ AVTFH

Main circuit Input : 200V AC 50Hz Output : 450V AC 60Hz Commissioning tests
F[E18& Output rating : 125kW Coupling tests
QQEQOYZASCK\?VOHZ H77 : 450V AC 60Hz I‘E;JEIEE . Automatic tension control test of cable reel
o - =71V —) VARSI B BRI R
Control method IGBT Converter (PWM control) + Power change-over test under loading condition
HEA= BRhEE PWM i - REFICLSERYBHR Mt




Retrofit solution Fkfifil

_Retrofit
Q Modifications to other brands of power distribution panel.
=/ B8 -REShCOSBHRYUAOERBEICH L CEAE THEH OIGETT

Point

I Sample of Modification &I EH

e A

Extension #&MDIEHTEH Modification of installed panel BERERZETS

Commissioning
(3days)

(11days) aAZwyazZoyg

I=
(118)

Construction

Vessel investigation
and Meeting

AE-TEE

Scheduling image /AT Ta— b4 A=

e Contact

TERATEC (USA) INC.

21151 SWestern Avenue, Suite 214, Torrance,CA 90501,USA.
Tel: +1 310 755 2517
E-Mail: teratec.usa@gmail.com

We have engineers who can correspond to inquiry about shore connection system in California state, power
receiving test and urgent response stationed in Los Angeles on the West Coast of the USA.
HIZ7FIVZTNCEITBRELEARIEATLICBEIZMEGE - RET A MRURERNEZE R
TEBIVI A7 AVABBROOY Y EIVAICBRTELTVET,



Specification {tiF—&Ex

Specification Mobile Container Type

Standard
Classification

Fixed Type

I[EC/ISO/IEEE 80005-1
ABS/DNV GL/LR/NK/BV and others

Supply voltage \ Shore side 6.6kV AC 11kV AC, 450V AC, others
' Ship side 6.6kV AC, 450V AC Others

Supply frequency Shore side / Ship side 60Hz * —

Power changing method Blackout-free —

Ship needed power 6MW / 8MW On request

NOTE : ---Consult with Terasaki when applying 50 Hz.

Cable connection

Cable operation Shore side / Ship side
Cable plug / socket
Power changing

Equipment loading onto in-service ship

Compatibility with either side of ship
High-voltage shore connection panel
Ship-to-Shore communication

Detection circuit for removed high-voltage connector

Automatic tension control

Automatic power recovery system

Countermeasures against high-voltage arcing accident
Effective length of cable from ship to shore
Sharing with other ships

2 cables 2 cables

1 person 1 person
One-touch One-touch
One-push One-push

O AN
O A
HS21 HS21

Serial communications
(Optical fiber)

Serial communications
(Optical fiber)

O O

O O

O O

O O
32m(MAX) 55m(MAX)

® _

NOTE : %1 Terasaki's mobile container shortens the time required to modify ships for shore power supply.

MR BGE TEEPEORMEICIFENILIAY T HARERATZENRETY,

%2 Terasaki’'s mobile container can also be moved between port and starboard to accommodate berthing requirements.
BHCRRBEINICENAILIVTH BB U TRSRITERRIRE T,

%3 The cable reel automatically adjusts the cable length to the draft.
T=7IW=ILORIEEKDOESICGU TEB THELET

¥4 If a blackout occurs on shore, ship’s generator engine automatically starts and power supply back to onboard systems.
Ty T IRUIBRICIE, BENCREICERIOBIRIIDEDLDEY

Mobile Container Specification Remarks

Installation

Certification for container
(tests)

Container size

Container dimension(mm)
Weight (kg)

Type (Material)

Container stacking

Connection between ships

Both sides (Port side and Starboard side)
Certified by CSC
(Watertight test, Strength test)
40 Feet
Height:2,896 | Width:2,438 |Length:12,192
Approx.13,000
Reefer container (Stainless steel)
Up to 9 containers can be stacked.
One-touch connection of cables reeled out
from lower part of container

Only connect 2 cables
on shore.

*1

X2
Approved for up to 12 kV AC.

%3

x4
HS21 Standard

Connection work
Connection between shore

Power receiving warning lamp

Ventilation

Container door

Fire prevention / Emergency evacuation equipment

One-touch connection of cables reeled out
from a side of container
Equipped on a side of container
Natural ventilation
Both sides
Fire extinguisher, smoke detector / Emergency exit

Call attention when receiving power



Global Service Network

Wherever your vessel is,we have a service team within reach.

We provide Life Cycle Support to your vessels.
Terasaki Global Service Network (GSN) operates 24 hours a day.
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Covering Europe, Africa

TERASAKI ELECTRIC (EUROPE) LTD.

Germany

Terasaki Representative in Europe area
TERASAKI ELECTRIC GROUP
HAMBURG REPRESENTATIVE OFFICE

Singapore

Covering South East Asia
TERASAKI ELECTRIC CO., (FE.) PTE. LTD.

UAE

Covering Middle East
TERASAKI (MIDDLE EAST)

.

Covering Guangzhou & Southern China
TERASAKI ELECTRIC (CHINA) LTD.

China

China
Covering Shanghai & Northern China
TERASAKI ELECTRIC (SHANGHAI).CO., LTD.
Terasaki Representative in China area

TERASAKI ELECTRIC GROUP
SHANGHAI REPRESENTATIVE OFFICE

Covering North America

TERATEC (USA) INC.

[ P )

Main Service Office

¢ TERATEC LTD.

Terasaki Head Company

TERASAKI ELECTRIC CO., LTD.

Japan

Australia

Covering Oceania
CONSILIUM NOVAMARINE PTY. LTD.

Eai Brasil

Terasaki Representative in
South America area

TERASAKI DO BRASIL LTDA.

4‘ ‘@, |Korea
Covering Korea
KOREA ENGINEERING SYSTEM CO., LTD.

TERATEC LTD.

7-2-10 Kamihigashi, Hirano-ku, Osaka, 547-0002, JAPAN
Tel: +81 6 7634 7533 : +81 6 7634 7534 E-Mail parts: elparts@teratec.co.jp E-Mail maintenance: shipeng@teratec.co.jp

Main Service & Spares Center

TERASAKI (MIDDLE EAST)

Area Q3, Shed 168, P.O. Box 120860, SAIF Zone,
Sharjah, United Arab Emirates
Tel: +971 6 5578140 E-Mail: terasaki@emirates.net.ae

Covering Middle East

~

TERATEC (USA) INC. N

21151 S.Western Avenue, Suite 214, Torrance,CA 90501,USA.
Tel: +1 310 755 2517  E-Mail: teratec.usa@gmail.com

Covering North America

~

TERASAKI ELECTRIC (SHANGHAI) CO,,LTD.
Building 5 & 7, No0.399 Xuanzhong Rd,

Nanhui Industrial Zone, Shanghai, China 201314
Tel: +86 21 5818 6340 E-Mail: tsc@terasaki.com.cn

TERASAKI ELECTRIC
(EUROPE) LTD.

80 Beardmore Way, Clydebank, Scotland, G81 4HT, UK
Tel: +44 141941 1940 E-Mail: directresponse@terasaki.co.uk

Covering Europe, Africa Covering China

TERASAKI ELECTRIC CO.,
(F.E.) PTE. LTD.

17 Tuas Street Singapore 638454
Tel: +65 6561 1165 E-Mail: tefe@terasaki.com.sg

Covering South East Asia

TERASAKI ELECTRIC (CHINA) LTD.

No.1, 5th Road Pacific. Xintang, Zengcheng,
Guangzhou 511340, China
Tel: +86 20 8270 8556 E-Mail: terasaki-tcqc@vip.163.com

Covering China

CONSILIUM
NOVAMARINE PTY. LTD.

30 Downie Street, Newcastle 2293, Australia
Tel: +61 2 4969 4477 E-Mail: service@novamarine.com.au

Covering Oceania

| TERASAKI ELECTRIC CO.,LTD.
HAMBURG OFFICE

Hamburg, Germany Tel: +49 40 55 611 911
E-Mail: dan.graniceanu@terasaki.de

Terasaki Representative in Europe area

6 TERASAKI DO BRASIL LTDA.

@ | KOREA ENGINEERING SYSTEM CO.,LTD.

Rm.702, 24, Sinbok-ro, Nam-gu,
Ulsan, Korea. 44606
Tel: +82 52 222 7773 E-Mail: master@koes21.com

Covering Korea

TERASAKI ELECTRIC GROUP
SHANGHAI REPRESENTATIVE OFFICE

Shanghai, China Tel: +86 21 58201611
E-mail: terasaki@vip.163.com

Rio de Janeiro-Rj, Brazil
Tel: +55 21 3301 9898
E-Mail: terasaki@terasaki.com.br

Terasaki Representative in South America area Terasaki Representative in China area

10



TERASAKI ELECTRIC CO., LTD.

At ABREEM
T547-0002

KPR FEXINEER6-13-47
TEL 06-6791-2786

FAX 06-6791-2773
hakuei-osaka@terasaki.co.jp

Head Office /International Sales Dept.

6-13-47 Kamihigashi, Hirano-ku,

Osaka 547-0002, Japan

TEL +81-6-6791-2790

FAX +81-6-6791-2773
hakuei-osaka@terasaki.co.jp

TERASAKI ELECTRIC CO.,(F.E.) PTE. LTD.
17 Tuas Street Singapore 638454

TEL +65-6561-1165

FAX +65-6561-2166
tefe@terasaki.com.sg
www.terasaki.com.sg
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RREEM
T103-0025
HREHPRRAAREBFIZE1-6-10 BEFIHETLILEF

TEL 03-5644-0150
FAX 03-5644-0155

Shanghai Representative Office
Room No.1405-6, Tomson Commercial Building,
No.710 Dong Fang Road, Pudong, Shanghai 200122, China

TEL +86-21-5820-1611
FAX +86-21-5820-1621
terasaki@vip.163.com

TERASAKI ELECTRIC (SHANGHAI) CO.,LTD.

Building 5 & 7, No.399 Xuanzhong Rd,
Nanhui Industrial Zone, Shanghai, China 201314

TEL +86-21-5818-6340

FAX +86-21-5818-6350
tsc@terasaki.com.cn
www.terasaki.com.cn

ZOHZATTIRIT LIER - HARE BB D L LIZEE 520D ETDTI TR FE,
Ratings and specifications covered in this brochure may be subject to change without notice.

S HHERPR
T849-4256
B EFAEMUREARF/IVEEI798-4

TEL 0955-28-3700
FAX 0955-28-3799

Hamburg Representative Office

Anderheitsallee 4c, D-22175 Hamburg,

Germany

TEL +49-40-55-611-911

FAX +49-40-55-611-912
dan.graniceanu@terasaki.de

TERASAKI ELECTRIC (CHINA) LTD.

No.1, 5th Road Pacific. Xintang, Zengcheng,

Guangzhou 511340, China

TEL +86-20-8270-8556

FAX +86-20-8270-8586
terasaki-tcsales@vip.163.com
www.terasaki.cn

Printed in JAPAN



