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1. INRIEBENWRBRICE T 5B ETRIRILF—BADREEN K

Issues and solutions of introducing renewable energy (RE) in the small grid

S HAMERIRILY— (BN -KEX) EXREIZKYHEHADEEHT S,
Output of renewable energy (PV or WT) is fluctuated by weather.

< b
ONMBEREICHERREIRIILF—EXEICERL-GSICERELGRARE
RDOIEMNTELLY,
T1—ELRBRIELELTEEEZSIZECIGELHS.
Introduction of huge amount of renewable energy into small grid may cause the
unsteadiness of frequency.

Electrical power outage may occur due to the stoppage of diesel generator influenced
by the frequency fluctuation.

SHBAFRIRLF—OHAEBISERT SRELZHRRTILENDHD

Solution for renewable energy output fluctuation is required.

BENTRERICES/PMRBERFD ME R L3R
Solutions for the power quality improvement by energy storage system
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Issues and solutions of introducing renewable energy (RE) in the small grid

BBV ATLALAICKSHAES
BHAOREME RBA-KEXOHEAZEN OHIF
1 Stable power Output power Power fluctuation
supply fluctuation of WT&PV compensation by energy
storage system

BNEBATLET—ELRE
BEhmE BN 0D 155 A il 12
2 Power quality Frequency fluctuation Coordinated control energy
storage with diesel generators

BA-KELDHANE BAFBIATLIZLSE—HLT

REIE S Ex tEHS ~E
3 Surplus energy Output of WT&PV Peak shift operation by using
exceeds demand energy storage system
(Note) WT : Wind turbine generation / PV : Solar power generation Fosts®
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Issues and solutions of introducing renewable energy (RE) in the small grid
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BERREIRILYF—OREEAEFERERIND/INFVATRES
Optimal introduction rate of RE is decided by the degree of investment return
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2. MRARERFEANDO AT LEAEH

System introduction example in the small grid

HMBICBITAT—EILRERLEENITEEEDHAHEH T LEAS
Examples of coordinated control system between diesel generators and energy storage
devices in the small islands

=IE - -
_CHINA
RN KYUSHU AREA — Tngn
Wah b (West part of JAPAN) ..
A _ o 6 islang:s of.:kyusyu area
I : ]
OKINAWA island
. ?ﬁl{gﬁ
BEMRBEIRILF—DOEAEEIRZK YO_N'?‘GUNl BlEne
32%LL L (hl - R E) \¥ KITADAITO &
Maximum Introduction rate of RE is  Taiwan @) MINAMIDAITO island
up to 32% (KYUSHU KUROSHIMA) o TARAMA island

HH AT LARVCEIEREEGAMEE 6 EEPRMH 4 BEEBAZTIATVET
Control system and energy storage systems are installed at 6 small islands in Kagoshima

Prefecture and 4 small islands in Okinawa Prefecture . =TT’
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System introduction example in the small grid

ZREBICETEIRT LR
System configuration on TARAMA Island
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System introduction example in the small grid

BHDOREMKG
Stable power supply

EEHDOEMERBLTEES
ET1—EILRBROHIHZ 17
Coordinate the control between
diesel generators and energy
storage devices by adjusting the
output fluctuation of RE

E—J TMER (REEHXE)
Peak shift operation

BEOABARBEZZEMICHE
BLYAIZOTRT S

Charge power to energy storage
devices during the daytime and
discharge it in the evening
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— BEEH AkW)
Wind turbine power output(kW)

6000 — W AEEIRIIC L SR EILRW
Power fluctuation compensation by using power storage system(kW)
5000 I —— ' ' : -
4000 i ! | ?"
LN LN ! T
_____ ! [\
3000 | M- ¥y ! i &
J ‘I [
2000 T 1
1000 ' v
- ]
|
0 - |
0 2 4 6 8 10 12 14 16 18 20 22 24
B T Time (hour)
160
{ Island power d%
120 — N\
;_A_/{selgenerators (Unit 1 + Unit 3)
80 ]‘-
Diesel generator (Unit 3) Output shift of PV surplus power
40
0 -
_40 1 1 1 1 1
0 3 6 9 12 15 18 21
F- E+E1%
Time (hours) -
Innovating Energy Technology

E Copyright © 2014 Fuji Electric Co., Ltd. All rights reserved.



2. MRARERFEANDO AT LEAEH

System introduction example in the small grid

VAT LD
System overview

Overwew of KUROSHIMA island system

AT HIRIC RSB M T O Sk
For simplification of local construction, most of
equipment installed in container before shipping.

Overview of KODAKARA island system [F— E1&#
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3. ¥LH
Summary

BEAMRIRILT—OREZAICEEYT SMEEHERT S0
[CEATBEENANTHS

Energy storage system is effective to solve the Issues caused
by installing large amounts of RE in the small grid.

ETEBIIENRERLDEDIZ. TA—EILREHEBENETE
FEDMRFIH AT LZE10REBICEALT:

Fuji Electric has introduced coordinated controlling system of
diesel generators and energy storage devices to improve the
power quality of the small grid in 10 remote islands of Kyushu
and Okinawa.
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