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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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@ Accepting order record over 300 ships
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Environmental measures undertaken in major areas around the world
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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.
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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 2022.

- 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  POTts are exploring shore-to-ship
power supply systems. Systems are
already up and running in Sweden
and Germany, while under planning

in Belgium.
éi;%ﬁﬁi%%/ﬁgéffé% The Prevention and Control of Marine Pollution from ships.
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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.
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Mobile Container Type E/\1JV3Z

* Easy loading and unloading of equipment for a route change,
suitable for remodeling into an in-service ship

* Easy blackout-free power switching between ship and shore
with one push of a button

e CSC approval has been acquired

® 65m-cable reel can be loaded
%Patent pending for 65m cable reel

I Example of system introduction EAf
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I System Configuration AT LAEH

@ Single line diagram

Equipped with Shore connection Panel and Cable
Reel in a container.
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Shore side
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2Cables

Operation on ship and shore can be performed by a single person

XMEDESED R

SICITAEY

Available the 3 hour time limit for shore power visits

Patent acquired
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Easy connection & Easy operation

O Equipped with various safety devices
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Point 3
@ Adopted Medium-voltage marine distribution board HS21
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Point 4

Patent acquired

* Highly reliable standard system with an excellent track record s BfEEN - BAREDRAZVA—RFVATL

* Easy blackout-free power switching between ship and shore * IV Ty a1 THREREELERE
with one push of a button BEECHEYYS
* 65m-cable reel can be loaded. s ERFRIZR65mDT—TI1L)—)b

BEATRE x
» REEHEFMHIRE
o B EARICXT S RT RE
¥65m D7 —7 L) —VISHFEFEREE

* Power receiving preparation time is shortest.
* Compatible with splash-proof specifications.

*Patent pending for 65m cable reel
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I System Configuration A7 LIERK
e Single line diagram BE—#gX]
Equipped with Shore connection Panel and Cable

Ship side Shore side - .
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* Low Voltage system only




System Construction
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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
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* Blackout-free power switching between ship and shore
is possible with one push of a button.
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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 [CIEEE8EM - EREDMHA
BEERER HS21 A#%AE (OY7TABERICEER)
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Ship side facility
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® Arc gas routes are designed in consideration of safety.
o BEHEBELIET— 7 HAREDEGT

Shore connection panel

Cable reel

Arcing due to internal fault test
HS21 MERY — 7 fEH& AR



& Easy operation s fis ks IS A !

© CSC approval has been acquired (Container strength test has been passed) * Emergency exits are provided.
o CSCERZEWMF Qv 7 rREHAREYT) ° JERODHR

Container strength test
27 FHEER

CSC APPROVAL BY BV

* Interference with deck equipment

© The effective length of the cable is
can be prevented as the connection

65m,which is the longest in the

cable is reeled out from a side of the industry.
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 Ship-to-Shore communication using optical fiber ® The cable reel has already passed
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© The cable can be wound manually
at the fault of motor.

m © BB#SBBICLFHTr —T b0

BER) D ATRE




ha e
o T ——
-

i
—
i}

{
|
!

@ Terasaki proposes solutions to customer issues.

i Container With Transformer (Fixed Type) ZEESFEHEIF+AX (BAER)

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

BERZEHLCIAVTFTARDBAN-A{LZRR

40 ft container

Container type
4074—b 3> TF

AVTFEAT

Always on ship side storage

AIERRE

Installation location
RBIGFT

§ Frequency Converter Facility Nea-\O“

RS RS AR ex®

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

HoWHMHTEATEDL A RBEREZI T TRICHEH

Container type 12 ft container

AVTFEAT 1274—ta¥7F

Main circuit Input : 200V AC 50Hz Output : 450V AC 60Hz
FEE Output rating : 125kW

A73 1200V AC 50Hz 73 :450V AC 60Hz
HAER : 125kW

Control method IGBT Converter (PWM control)
HlE A BRhIVEE PWM HfE
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Cable reel

Shore connection panel
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Testing Facility qeli 20ty
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The equivalent level of testing required for California ports
can be easily conducted.

HITAIVZTETCRBRICERENZAFDFHREZ S S ICEME

Container type 20 ft container
AVTFRAT 2074—hAVTF

Commissioning tests
Coupling tests

Tests ) .
- + Automatic tension control test of cable reel
HREE =TV — L BB

- Power change-over test under loading condition
- REFICLZERBEHR




trofit solution  f

Q Modifications to other brands of power distribution panel.
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I Sample of Modification &I EH
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Extension #EDIEHTE Modification of installed panel BEEREMENE TS

Commissioning
(3days)

(11days) a3y az=vyg
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Construction

Vessel investigation
and Meeting
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Scheduling image /A7 ¥ 1— VA A=Y

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.
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Specification {tifF—&E*

Specification Mobile Container Type Fixed Type Optional

Standard IEC/ISO/IEEE 80005-1

Classification 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 / SBMW On request

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

Application Mobile Container Type Fixed Type

Cable connection 2 cables 2 cables Only connect 2 cables
on shore.

Cable operation Shore side / Ship side 1 person 1 person
Cable plug / socket One-touch One-touch
Power changing One-push One-push
Equipment loading onto in-service ship O A X1
Compatibility with either side of ship @) A *2
High-voltage shore connection panel HS21 HS21 Approved for up to 12 kV AC.
oS Ere G T Serial commupications Serial corpmupications

(Optical fiber) (Optical fiber)
Detection circuit for removed high-voltage connector O @)
Automatic tension control O O X3
Automatic power recovery system O O
Countermeasures against high-voltage arcing accident O @) HS21 Standard
Effective length of cable from ship to shore 65m 65m X5
Sharing with other ships O —
Inrush Current suppression device O O %6

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

MEIOBGE TEPEOREICIEE/NCILAYTHFARERBTZIENBETT,

%2 Terasaki’'s mobile container can also be moved between port and starboard to accommodate berthing requirements.
B BSNcE/N\MILAY T BB U TR RITERRIETY,

%3 The cable reel automatically adjusts the cable length to the draft by auto tension system.
TN —ILORIEEKOESICIGU BB TT VY3 v ERELED,

¥4 If a blackout occurs on shore, ship’s generator engine automatically starts and power supply back to onboard systems.
T2vIT7IRUIIRICIR, BETHAICERAIOERLIDEDLDET,

%5 Please contact us for lengths exceeding 65m.
65MZIBIE Y BIHBEIFHKRLIEZ LN,

%6 |EC standards recommend that transformer magnetizing inrush current prevention device to be considered.
[ECHRIETIE NIV AR A BRI L RBEE R I 22 HRLTVET,

Mobile Container Specification

Installation Both sides (Port side and Starboard side)
Certification for container Certified by CSC

(tests) (Watertight test, Strength test)
Container size 40 Feet

Container dimension (mm) Height:2,896 = Width:2,438 |Length:12,192
Weight(kg) Approx.13,000

Type (Material) Reefer container (Stainless steel)
Container stacking Up to 9 containers can be stacked.

One-touch connection of cables reeled out
from lower part of container
One-touch connection of cables reeled out
from a side of container

Connection between ships

Connection work
Connection between shore

Power receiving warning lamp Equipped on a side of container Call attention when receiving power
Ventilation Natural ventilation
Container door Both sides

Fire prevention / Emergency evacuation equipment | Fire extinguisher, smoke detector / Emergency exit







TERASAKI ELECTRIC CO., LTD.

At KBREEFR
T547-0002

RBR 2 X INEERE-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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www.terasaki.co.jp
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T103-0025

ERBPRXEREFHET1-6-10 HEFIHZETEILEF

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, No0.399 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
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Ratings and specifications covered in this brochure may be subject to change without notice.

FUMHISRFR
T 849-4256
B R FHEMILRRTARF K E3798-4

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.
Building A-04, NO.76, Chuangyu Road, Ningxi Street,
Zengcheng District, Guangzhou 511338, China
TEL +86-20-8270-8556
FAX +86-20-8270-8586
tcsales@terasaki.cn
www.terasaki.cn
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