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Electric Vehicle, PHEV)% 7 # 2 (all-Electric Vehicle, EV)
FRELARENRY > NIRRT D O i T
®E %] % 15kWh~20kWh > @ & & 2 & § ¥ iE 50kWh -

100 KW, 15 KWh li-ion battery for UPS applications

Photo Courtesy of Saft America
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| Camparion with NaS battery (Capacity: 4MWh) = |
L

Comparison item ead-acid hattery Nas hattery Lithium-ion battery
Operation temperature @ Room temperature | A 280~350°C ® Room temperature
Digcharae current

¥ - Q 0.4AC A 01EC ® 2 ne
(Max current/Capacity) T T - i
Maintenance @ - A D ous object @ -
Cycle life o 4,500 o 4,500 A 2,000~3,500
Required area(1MW-4h) o 168m° a 168m° @ 108m
Weight (1MW-4h) A 162t o 84t ® 59t
Cost (per kWh) A 125% (o] 100% x 200% ~
. N
Weak points :uigf e In technical trouble now :Ef__,,jlff rf',t___ N
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3. Characteristics of Accumulation Devices imapire the Newt
A

Comparison of Accumulation Devices Hybrid System: Image of Load
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| Actual Data from Nishime Demo Project |
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1580 | Green line: Wind Turbine
| Batteries absorbed a fluctuation in wind turbine output.

Discharge from batteries kept
output from dropping rapidly.

| Red line: Combined output |
\ / r rll\ '\‘V«‘rfw'*'“
Tt ‘\‘I

’HMJ 1” %J U

ﬁ! ly

5 I | I |
91800 93800 95800 T01800 703600 105600 111800
Time

@ Hitachi, Ltd. 2011 Al rights reserved. 17



SRR P 2 0P GERAET S PR REY g 5o Aoy

1. Electric Power Co. [A] (1) Lptls o R
|
<> Application results to micro grid on an isolated island

Table1 Specification of battery system ility grid (6.
Utility grid (6.6kV) DEG ¢1.050KW)

PCS | Nominal capacity | 300kW 1 ) © [ riving mode command |
Energy Type LL1500 (1500Ah—2V) |
storage = 1
system Battery | Construction LL1500 %200 cells series
Capacily 600kWh
Diesel engine generator 1,050kW
Wind turbine generator

B

—
o~

=

Battery system
(800kWh)

Eig. 1 Wind turbine generator Eig.3 System confiuration
Reference : Wind Turbine Generator and Battery Hybrid system : TIEE Japan, Vol.121-B, No.6, 2001
© Hitachi, Ltd. 2011. Al rights reserved. 10
7. Battery system for 15MW wind farm (2) a2

<> Application results to large-scale wind farm
€ Yuza Shonal in Yamagata Prefecture Japan

In operation : March 2011

{System summary»
<> Purpose : Stabilization
< Wind turbine generation : 15.4 MWh (2.2 MWX7)
< Battery capacity : 10.4 MWh
(LL1500-Wx 288cells series X 2parallel X 6set : total 3456cells)
<> Battery foot print : 30mx 13m=390m?2
< Weight : 420t

P AR R 4 F T REEA S Al i 5
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1. Solar Power Storage on Grid (1) Bt

|Tha||and * Ribbon island (Okinawa Power Co.~NEDO) / Oct.2001
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©Hitachi. Ltd. 2011. Allrights reserved. 14
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Power System cellapse

Specdial Prolection Scheme

Scheme Oustina

In case of a fault in the power systern, the TSC System awioids the
generator step-out by in stantaneousty shutting off some generators
according to detailed stability calculations,

TSC
Transient Stakilty Congnl system

This system contriols the excters of generators, tap changars of
SON27 5V rransformers and switching of SC and ShR in substations
to rmairntain the woltage of power system using ordline information.

Wac

Wioltage and Reactive Power Conbrol sysiem

This system controls powes source of load to maintain the
frequency of power system when the power system & separated
e (o a transmission line rowie fault or a bus bar fault.

S5C

Sy=iem Stabiizing Coninollar

In casa of a fault at a transmission line or tran sformer, this relay
avnids ewver load by instantaneously shutting off some generators or
oar according 1o the satting values,

T-OL / L-OL
Tramafgrmer / Line Ower Load relpy

39



LRI S A 1Y [Onireformtn |

H TSC-P %~ d Hitachi %
Toshiba @ 2 P& ¥ B w31 #
GEe o H TR S B 2

AR BTFEEVH P ERFTEREET - REF B

ﬁ@%%?i@*ﬁ’ﬁéiiﬁw@ﬁ"ﬁ» LB F AR
Hpris BBl A2 P8 R e prAR O RF 2 L E 2 w3 FAp

N

(= )f&X & sef2d7 ¢ (Power System Analysis Center)

bR
e

P

‘—‘—f’ w[-J:_';F:J‘.\:R.tu; i

¥

PSAzZ2 % 21992 & » i%d p Aatia g ~ LA ~ A m ~A -~ P 30
Mo ~P R~ R4 VEIITF AT ERHETHEE  HP
AR < FRZ R A ARBTA TR BFBREDLSITAYL IR
» ¥E3t & PR AR B N (Serge. Hamonics. subsynchronous
resonance. Stability. Frequency fluctuation. Economic

effects:- )& # % sz f347 -

N

Sl AT R R BB A A B A A B A AR 4
SRR REF A MR A BRI E A4 0 B K R

e L ¥

I S | ———
| Wi (EMTP) p—

‘ Bl i v ik J

il s F |

104

10e-3

10e-2 10e-1 1 10e1 1002 10e3

2

PEOREHEEY BT AMABRG AR 2T ROV

40



(,\

S T ASLE TR 34 5 o | 238 5 - % HT s
100 758 ~ BB ME 23 5 0 3% AR 4 88 s B aBen
2 HVDC ~ SVC 7= k3t S safifg ~ 12 » V430 A a3 %o e
SRy A

HERR L BB

it @ 4 HT -~ P Lk ie

s 2 oz )F
EAI R Ie = ) ¢

7 HcHt 0 7 B 3kHz ¢

—\

2.3 A B R A AR o i R FI LA A KL TR 2
2N .?jbm ?{ °

A

[GV]

CEPT R SR AR R R TR AR -

ok SepAZiE 30 S o RIS R RSB L2 TR F AT

PSS RPN EG R T L R S A7
,:F,
ﬁ,

LBETRTAL D ARN RO FE TR PR BE LT E

ﬁﬁﬁﬂ“’WMﬁﬁﬁﬁﬁ®2%03$§%$,ﬁg¢@g%

A F R Ytk T 35 A W 5 B3GIS# A 4r g B

THZE BARETIRE "’}’BZ'fr% s Eied 2 o
£4 4

4&@%%’§%¢ﬁlé~£ﬁﬁﬁaﬁﬁ’F¢
C LR SCRNE L A S %%é NEIEREAS TG 0 BT &
gﬁ@%i¢7?@§ﬁ3%7ﬂﬂa%a;¥g%nﬁi£ﬁ

LRSI T T Arek B RHT ;

41



275kV/154 kV 450MVA 2 %5 S(F £ 1 &)
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Ecfro Sowunding

J-Power
Systems

To measure distance from ship to seabed by means of
reflection time of hydro-acoustic wave.

Multi-beam
head & monitor

Pr

Multi hydro-
acoustic beams

(V=1,500 m/s)

Copyright (C) 2011 J-Power Systems Colporaticn. All rights reserved
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Bathymetry ' | I systems

3 ‘Copy-ight (C) 2011 J-Fower Systems Colporaticn. All rights reserved.
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Rock Dumping & system
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1
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Rock Dumping 1 i

Cable Crossing Protection ¥ s
g "7/ " Concrete
/ / mattress
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Concrete Mattress & /2
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ROV Survey ' & systoms

To visually inspect obstacles by mean of ROV equipped
with CCD camera.

4 Coovriaht (€} 2011 J-Power Ssstems Corporation. All riohis resenved

ROV &

Pre trenching at shore Systoms

Dredging by
Grab Dredger

Cofferdam
Installation

1T

AR E
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Construction of Submarine J) &5
cable and Land cable

Submarine Cable Land Cable

_~ Conductor

e

- ~
- Insulation -

_ Lead sheath
- Quter conductor

Wire shield — g8

g g . Laminate tape——
\"‘ o
N PEjacket —
o
™ Wire armour

31 Copyright (C) 2011 J-Power S Corporation. All rights reserw
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| 7
Manufacturing Process of XLPE Cable CUdﬁ@ﬂ

Testing
N
Wire Armoring Shipping

N |

Testing
=]
Shipping

32 Copyalaht (C) 2011 J-Power Svstems Comporaticn. All rahts reserved]
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1. Fault Location

shall be condu d.

S
3. Cable Cutting

A f R BRI
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