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ABSTRACT: According to the present situation of research,
development and application of large-scale energy storage
technologies as well as considering the regional features of
energy resource distribution in China, the middle and long term
development strategy of China and the pattern of “transmitting
electric power from West China to East China, power exchange
between South China and North China and nationwide
interconnection of power grids in China”, the development
trend of energy storage technology are analyzed and discussed
from the viewpoints of requirement, technology and economy.
During the period of 11th Five Year Plan, the State Grid
Corporation of China (SGCC) will research and develop the
all-vanadium redox flow batteries with capacity in 100kW
grade, the sodium sulpur batteries with capacity in megawatt
grade, and the superconducting magnetic energy storage
systems with capacity in megajoule grade that operates in
temperature range of liquid-nitrogen; speed up the construction
of mixed pumped storage power stations with capacity in
10GW grade to realize the optimized configuration of power
grid; enhance the capability of power regulation, transmission
and transformation to solve the trans-regional imbalance
between supply and demand as well as to ensure the secure and
reliable operation of power grid in China and to satisfy both
requirement to power quality and development of renewable

energy resources.

KEY WORDS: power grids; energy storage; sodium sulpur
batteries; vanadium redox batteries; superconducting magnetic

energy storage; pumped hydro
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Tab. 1 A classification of applications by user type and
typical parameters of energy storage

P&t PR Y [
{450 % — 1~100 W Wh
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[N Tic LI MW MWh
i FEL DY 10 MW 10 MWh

R HL 10~100 MW 10~100 MWh

ATKPECE R, iR I B K i B et T
VEAE BRS¢ TR 1R 7K il 380 3K 2ROk
A7, BRI e W N il A i i R0 A T AL IR R
A, FHEAAAE LK R AR B 4% BRI
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Tab.2 Main battery types available to
electric energy storage
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Tab.3 Comparison of different battery
energy storage systems
Hath, R AR I TEER UL BB
Pk B (Whkg) Whke) AR % (WH)
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w4 LMW 75 150~300 2500 0~70 520
HET JLHKW  150~200 200~315 1000~10000 0~95 0~1
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Tab. 4 Eight large-scale pumped hypo stations in US,
Japan and Europe

5 Ha i K FEHLA /MW BENEG
1 V&L eS| 760 1995
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4 )N HA 1 600 1999
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7 CLrll HA 2820 2005
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Tab.5 Some Kinetic energy storage systems
installed in power system
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Tab. 6 Some projects of SMES applied in power system
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Tab.7 Selected lead acid battery energy
storage installations
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P Hl. PR 1986 4F
UEEAFT T 1987 4F
PsH. CFESUT 1988 4F

20/14 Pl BURSEH 1994 48

| BEWAG, Berlin ({[H) 8.5/8.5
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(BB
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6 Metlakatla, Alaska (32[%]) 1/14

P AR 1995 4F
PEEAOL MR ERE 1997 4F

) 20 fH2d
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Tab. 8 A summary of VRB energy storage systems
supplied by VRB Power, V-Fuel Pty and SEI

el i GRERGR hHI RIS IR
1 FRMENEY 2MWx6h  RUEERHITER 2006 “F 8 J
2 SRR 250 kWx8 h IS 2004 4E2 H
3 OSSN, 200kWx8h  XUME/ASERE 2003411 H
4 Fi# 15kWx8h  KUiMkfER R 2006 4F 6 1
5 LEE 250kW/520kWh  WaggH IEER 2002 4
6 élj_\l gy VOKW2h TR ;:)]:Vlz . 2005410 /3
m ;E g 2Skwdh HetRAdfiE A Sy;?m 2007 47 H
8 N 5kWx4h HoA5 2% 2006 4F4 A
9 i SkWxdh  RpeiRRH 2006 44 A
10 JIEN 10 kWh iz X fik e 2006 4F-3 A
11 fi[H 10 kWh S 2005 4£9 A
2 %[ LKW/12kWh  EORERERET ;/tyF EZ 1993 4F
13 HA 200 kW/800 kWh P dkiizh 1997 4F
14 XPUHA 450kW/1IMWh  Hisgijgig WA 1999 4F
15 HA 1L5MW/3MWh  HIfEUE: BT 2001 4F

16 FAIGEEE 170 kW/1 MWh U RSE 2001 4f
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FIH BEYR AT LU TR R
(1) AT REYE SR T e dh, (HRARER N 3.
9 W T HE A BRI O IR REY A i L
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0T T BATE 93% LA b, LR R o 42 2
F9 FE-—REEFEMEKR
Tab. 9 Primary energy structure in China
REELHY

(0 v B AW ORI K+ JE/KREM
% % % % /%  ITEREIE %
1970 965 809 147 0.92 3.53 —
1980  96.0 722 207 3.1 4.0 —
1990 949 762 166 2.1 5.1 —
1995 939 746 175 1.8 6.1 —
2000 932 66.1 246 25 6.8 —
2005 934 696 211 2.7 6.6 —
2020 85 55 2 8 8 7
2050 70 40 20 10 15 15
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