DEAR CUSTOMER

Inverter Control System for Main Cooling
SW Pump

ESICS

Energy Saving by Inverter Control System

Since 2014

ﬁIK‘ TAIKO KIKAI INDUSTRIES CO, LTD.
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How to Reduce Fuel Costs

Large Scale Action

Change in energy-saving main engine

Reduce wind resistance by
changing hull form

Reduce water resistance by
generating micro bubbles in ship's

bottom

® Difficult to act this in
Existing Ship

® High initial cost

‘ Feature of ESICS

Energy Saving by

Crew's Efforts

Take care to always turn off the
inboard power supply

©

¥

® Difficult to act this in
24h-365d

Reduce, powery consumption, of; the, Main, CSW/ Pump, to, 70%)

Saving [ co: A
Reduction o A

Cost / Energy ‘LS‘AI FPE

Cost reduction effect

Operational Costs

\

1 Energy Saving by 2 Management System
Inverter for Safety

Safety Protection System

3 Installable for both
new and existing ship

New Ship Existing Ship

5y One-stop Support by Pump Maker
Customer a a TAIKO



Central Cooling System without ESICS

CFW Pump

CCS cooler
Thermal B > >
loads
CSW Pump
a 7
< < ) ((:
Temp Controller Motor
Pumps work at constant speed Starter
v
3-way temp. control valve controls temperature
v

Electrical power is consumed wastefully by
bypass a cooler

Central Cooling System with ESICS

CFW Pump

CCS cooler

Thermal . > >

loads

CSW Pump
Temp Sensor

= — | E
By

Temp Controller Motor
“Panel|
Starter

CSW Pump speed is controlled automatically by inverter .
ESICS Contents ‘

D 4
CSW Pump speed is controlled according to fresh water temp. ¢ Inverter Panel
- (PLC, Inverter)

Power consumption of CSW Pump is reduced ® Temp Sensor



‘ ESICS: Structure of Motors
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El Energy Saving by Inverter

Controlled Pump Speed by Inverter

Without Inverter With Inverter
() ) Energy
160 160 // Saving
Constant|Speed) Controlled|Speed|
0O 20 40 60 80h 0O 20 40 60 80h

@ Management System for Safety

@ Noise Filter @ Audible Visual Alarms
==== -
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; Installable for both
new and existing ship

New Ship: 8 Ships Existing Ship: 2 Ships

*It can be combined with installed motor

Shorten construction time by direct experience with
system installation for existing ship

EI Cost reduction effect

New Ship: 8 Ships Verified data by ship with inverter

X Ex.) CSW annual
S fuel consumption costs

Before
150,000us$

=100.000) uss/year

*CSW Pump: 150kW 3Sets

Calculation Condition
C heavy oil price: 700US$

*It can be combined with installed motor



‘ @ One-stop Support by Pump Maker

What is the
cause of the
problem?

We're not
responsible
for this.

responsible

Customer

Inverter
System Maker

To be confused as
multiple contacts

Pump Maker

I'm relieved to
hear that.

We're liable for
any problems!

Customer Pump Maker

To provide
One-stop Support
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Cost Reduction Case: Bulker

32°C

20°C

Main

engine
loads

85 %
70 %
50 %
30 %

0 %
85 %
70 %
50 %
30 %

0 %

Pumping
operation
frequency

55 Hz
50 Hz
41 Hz
35 Hz
30 Hz
30 Hz
30 Hz
30 Hz
30 Hz
30 Hz

Cost reduction (60kW) § Cost reduction (75kW)

Day(Us$)

22

52
103
123
140
140
140
140
140
140

Year(US$)

8,030
18,980
37,595
44,895
51,100
51,100
51,100
51,100
51,100
51,100

Day(Us$)

28

72
129
159
176
140
140
140
140
140

Year(US$)

10,220
26,280
47,085
58,035
64,240
64,240
64,240
64,240
64,240
64,240

Exchange rate: 1US$=100JPY

Cost Reduction Case: Container Ship

32°C

20°C

Main

engine
loads

85 %
70 %
50 %
30 %

0 %
85 %
70 %
50 %
30 %

0 %

Pumping
operation
frequency

57 Hz
50 Hz
44 Hz
37 Hz
30 Hz
50 Hz
44 Hz
37 Hz
30 Hz
30 Hz

Cost reduction (90kW) j Cost reduction (150kW)

Day(US$)

23

99
152
199
229

99
152
199
229
229

Year(US$)

8,395
36,135
55,480
72,635
83,585
36,135
55,480
72,635
83,585
83,585

Day(US$)

64
202
252
318
359
202
252
318
359
359

Year(US$)

23,360
73,730
91,980
116,070
131,035
73,730
91,980
116,070
131,035
131,035

Exchange rate: 1US$=100JPY



Standard Model & Panel Size

Instrumentation

PUMP MOTER
CAPACITY el
MODEL (1 Motor) ESICS1-30  ESICS1-45 ESICS1-55 ESICS1-75 ESICS1-90 ESICS1-132 ESICS1-160
1 600 600 600 800 950
Panel Size (LxHxD/mm) X 2000 X 2000 X 2100 X 2100 X 2100
X 600 X 640 X 640 X 640 X 640
MODEL (2 Motors) ESICS2-30  ESICS2-45 ESICS2-55 ESICS2-75 ESICS2-90 ESICS2-132 ESICS2-160
2 1200 1200 1200 1600 1900
Panel Size (LxHxD/mm) X 2000 X 2000 X 2100 X 2100 X 2100
X 600 X 640 X 640 X 640 X 640
MODEL (3 Motors) ESICS3-30  ESICS3-45 ESICS3-55 ESICS3-75 ESICS3-90 ESICS3-132 ESICS3-160
3 1800 1800 1800 2400 2850
Panel Size (LxHxD/mm) X 2000 X 2000 X 2100 X 2100 X 2100
X 600 X 640 X 640 X 640 X 640

Products
Arrangement

To provide a Engineering <Example>
Plan while considering ® Sea water pumps
arrangement of attached

® Bulbs etc.

facilities

Construction

Coordination

To provide not only
Equipment Supply but
Work and Supervision of
Construction
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Installation Schedule

New Ship

Production

3.5 months

Existing Ship
Con-

Engineering Production struction

1 month 3.5 months

1 week

Constitutive Parts

‘1) Inverter Panel

TRl T e
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1,800
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Model:ESICS3-45

Slight dimention changel

adjustment is applicable

as per customer request.




Constitutive Parts

(2 ) Temperature Sensor '3) PT for 3-Way Temp.
(Pt100) Control Valve

Usage: Usage:
® Temperature sensing for ® Opening sensing for temp. control valve
cool FW from CCS cooler ® Cooling by inverter controlling

® Controlling the number of CSW Pump

Appendix
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TAIKO KIKAI INDUSTRIES CO,, LTD.  vr niio//wwtaikokicoom

@ Head Office
and Factory

Tel: 81-820-52-3111 Fax: 81-820-53-2127 E-mail:g-afair @taiko-kk.com

@ Tokyo Branch

209-1 Shimotabuse, Tabuse-cho, Kumage-gun, Yamaguchi Pref. 742-1598 Japan g
vcom

4th floor, Suidobashi MS Building, 3-4-9 Misaki-cho, Chiyoda-ku, Tokyo 101-0061 Japan Aoy
Tel: 81-3-3221-8551 Fax: 81-3-3221-8555 E-mail: tokyo-br @taiko-kk.com

@ Osaka Branch

8th floor, KC Building, 3-4-7 Kawara-machi, Chuo-ku, Osaka 541-0048 Japan s e o
Tel:81-6-6231-6241 Fax:81-6-6222-3295 E-mail: osaka-br @taiko-kk.com Thn”

Beijing
Resident Office

Room 7-4H Julong Garden, No. 68 Xingzhong Street, Dongcheng District,Beijing 100027 China
Tel: 86-106551-9673 Fax: 86-106552-7742 E-mail: taiko-beijing @taiko-kk.com faag

Shanghai
Resident Office

28F/F, Times Square, No. 500 Zhangyang Road, Shanghai 200122 China
Tel:86-21-5836-8070 Fax: 86-21-5836-8077 E-mail: shanghai@taiko-kk.com

Shanghai
Service Center

160 Xuan Chun Road, Sanzao Industrial,Pudong New Zone,Shanghai 201300,China
Tel: 86-21-5836-8070 Fax: 86-21-5836-8077

TAIKO VACUUM
TECH CO.,LTD.

Majeong-Ri,Jiksan-Eup,Seobuk-gu. CHEONAN-si,Chungcheonenam-do,Korea
Tel: 82-41-582-3012 Fax: 82-41-582-3011

YOSHIKAWA
CO.,LTD.

1F.,No.122-12,Jhonghua Rd,Hsinchu Industry park,Huku,Hsinchu 303, Taiwan
Tel: 886-3-598-1721 Fax: 886-3-598-1725

@ 1S09001 Certification office 2015711 FUJIMOTO




