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Abstract: Optimizing the energy storage capacity of a high
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proportion of new energy system is of great significance for improv-
ing new energy consumption and reducing the construction cost of
energy storage stations. The capacity and electricity benefit of ener-
gy storage stations are studied, such as pumped storage power sta-
tion, compressed air, and electrochemical energy storage. A cost-
benefit analysis model for energy storage stations participating in
peak regulation is proposed, and a new method of determining ca-
pacity and type of energy storage in a high proportion new energy
system is proposed. Taking the actual high proportion of new ener-
gy system in northwest China as the research object, the energy
storage capacity requirements, the costs and benefits of various en-
ergy storages are analyzed, and the research results can be used for
China’ s high proportion new energy systems to study energy stor-
age capacity requirement, energy storage planning and operation.

Key words: energy storage station; electricity benefit ; capac-
ity benefit; new energy abandonment rate
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Fig. 1 Capacity demand and type analysis of energy storage
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Fig. 2 Schematic diagram of the alternative capacity of

energy storage station
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Table 1 Actual grid data in northwest grid
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Table 2 Efficiency of various energy storage equipments
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Table 3 Energy storage parameters
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Table 4 Economic indexes
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Fig. 3 Relationship of abandonment rate between energy

storage and new energy
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Fig.4 Energy storage capacity requirements
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Table 6 Energy benefit analysis of energy storage stations
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Table 7 Capacity benefit analysis of energy storage

stations
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Table 8 Benefit analysis of energy storage
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Table 9 Cost analysis of energy storage
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R10 fERERILEE ST

Table 10  Profit analysis of energy storage
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4 LEFRIE

(1) T 53204k iy B AR, SR I BUZ e S A
YK I ) RUBE A i BE IR [ SRS 7R A2 A1k Hh
SR A, W S st 1) RUBE (132 4 7 I BUCHE 2P Ak R
it , REARR T AR TRl A P SR g AR 5

(2) RHI8 760 h L= EAIIR T, A T
FL 3T BE R 2R B P R [ ifh BB 1 25 2 30 25 A L AR
5, FIE T AERE R I ) ZFis Ty X T K
HRE RS A AR A E B RE R AR ;

(3) HHI#RERA R R, & L BB Bl 3R 4o
TR At B 1 2550 25 AN REHIRFT e 2 1) AR, R B PR 2
X HEA RIS it B L 41l B F 0 AR 25 dc g, FL T

F AT e e o LB RE P A B T T
fi i SRR A s e s . B

1] PR, XIDGR X, 25 . AEREZR DR IERESE L) ). P
HLT R4, 2013,33(S1) : 54-58.

SUN Zhenxin, LIU Hangiang, ZHAO Zhe, et al. Research
on economical efficiency of energy storage [J]. Proceed-
ings of the CSEE, 2013, 33(S1) :54-58.

(2] ok, sk, 2G0T, 45 . AR BETE A HL 00 Vel g A0 55

Hh B SR TG S0 B [0 ). R RERH = 540K 2016,
5(6):909-914.
LIU Bing, ZHANG Jing, LI Daixin, et al. Energy storage
for peak shaving and frequency regulation in the front of
meter: progress and prospect[ ] ]. Energy Storage Science
and Technology, 2016, 5(6) :909-914.

(3] TH&AT, BRI, BIEIR, %5 . 5 e A B P
REMLALRCE L) ]. AR, 2019,43(4) 1 179-1 186.
DING Yixing, XU Qingshan, LU Yajuan, et al. Optimal
configuration of user-side energy storage considering pow-
er demand management [J]. Power System Technology,
2019,43(4):1 179-1 186.

(4] ZREAK, E BAT, R IRAC, A5 VLR LM L i A RE PR

wi R TR R ] B0 RS A Fh 1k, 2018, 42
(21):1-9,103,10-11.
LI Jianlin, WANG Shangxing, YUAN Xiaodong, et al. En-
lightenment from construction and operation of battery en-
ergy storage station on grid side in Jiangsu power grid[J].
Automation of Electric Power Systems, 2018, 42(21) : 1—-
9, 103, 10-11.

(5] ZEZERL kv, B0, 45 T AU DY 3 A AIR 24K

EHHRERGE S5 — IR [J]. I REEA S
1£,2020,44(19) :63-79.
LI Junhui, HOU Tao, MU Gang, et al. Primary frequency
regulation strategy with energy storage system based on
weight factors and state of charge recovery [J]. Automa-
tion of Electric Power System, 2020, 44(19) :63-79.

(6] BRBUR, 2SR, BBRoC, 45 . T ] 1L 1) 4 R0 R 1

SRR R b A IO E [ ] R R, 2018, 44
(1):145-151.
LI Shujuan, LI Xinran, HUANG Jiyuan, et al. Capacity
configuration of lithium titanate battery in whole grid fre-
quency regulation based on rate characteristic [J]. High
Voltage Engineering, 2018, 44(1) : 145-151.

(7] A% 54, BhBkHT, 55 . AR R G0 H T4 s KU Hz A

AR AL AT 28 A AR [T ], op s AL TR 4
2014,34(16):2 533-2 543.
ZHENG Le, HU Wei, LU Qiuyu, et al. Research on plan-
ning and operation model for energy storage system to op-
timize wind power integration [J]. Proceedings of the
CSEE, 2014, 34(16) :2 533-2 543.

(8] A, e, iR, A5 T T T EERE TR
TIPS HL AR RE R GO A SR (BES0) (7], ke
HiK,2014,38(2) :469-477.

SHAN Maohua, LI Chenlong, LIANG Tingting, et al. A re-
al-time optimal control strategy for battery energy storage

system to smooth active output fluctuation of renewable

Vol.22,No.6 Nov.,2020 POWER DSM | 31




M B AR R Gk A R R

energy sources [ J]. Power System Technology, 2014, 38
(2):469-477.

CAO Min, XU Jieyan, JU Jian, et al. Technical and eco-

nomic analysis of user side energy storage equipment

(9] #EIE, XFH:, THhEE, 55 2 E X 9068 )1 00 it participating in power grid ancillary services [J]. Power
AT, B MR, 2018,42(5) - 1 480-1 489. Demand Side Management, 2019, 21(1) :52-55.
HUANG Ying, LIU Baozhu, WANG Kunyu, et al. Joint [16] XM fERER AR FEEBUIR M B Az T T EAG (T ).
planning of energy storage and transmission network con- FEREUR, 2017,39(7) : 36-40.
sidering wind power accommodation capability [ J]. Power LIU Jian. Current situation of energy storage technology
System Technology, 2018, 42(5) : 1 480-1 489. economy and obstacles to commercial operation[J]. En-

[10]  ZRgpk, 0B, 4007, 55 . KUbHE REfERe s m il ergy of China, 2017, 39(7) : 36-40.

BRIE T, B TR AR, 2018,33(6) : 1 189-1 196. [17] ZHANG N, LU X, MCELROY M B, et al. Reducing cur-
LI Jianlin, GUO Bingi, NIU Meng, et al. Optimal config- tailment of wind electricity in China by employing elec-
uration strategy of energy storage capacity in wind/PV/ tric boilers for heat and pumped hydro for energy storage
storage hybrid System[]]. Transactions of China Electro- [J1. Applied Energy, 2016, 184:987-994.
technical Society, 2018, 33(6):1 189-1 196. [18] JABR R A, DZAFIC I, PAL B C. Robust optimization of
[11] RS RS BEER, 55 . Z 8N 3750 T I it ik storage investment on transmission networks [J]. IEEE
FRPEAL T[T ). M 1%, 2019,40(9) : 35-42. Transactions on Power Systems, 2015, 30(1) :531-539.
ZHU Huan, CHENG Liang, CHEN Chen, et al. Assess- [19] XIONG P, SINGH C. Optimal planning of storage in pow-
ment method for grid-side storage demand under multi- er systems integrated with wind power generation [J].
ple application scenarios [J]. Electric Power Construc- IEEE Transactions on Sustainable Energy, 2016, 7(1) :
tion, 2019, 40(9) : 35-42. 232-240.
(12] G, B8R, XISP 2. BIEZ RN AT ETER  [20]  DAVIES D M, VERDE M G, MNYSHENKO O, et al.
AR i KOBAE R N R G Re A = PRk . Combined economic and technological evaluation of bat-
A L R4, 2019,39(24) 1 7 126-7 136,7 486. tery energy storage for grid applications [J]. Nature En-
XIE Peng, CAI Zexiang, LIU Ping, et al. Cooperative op- ergy, 2019, 4(1) :42-50.
timization of energy storage capacity for renewable and [21] CONEJO A J, CHENG Y H, ZHANG N, et al. Long-term
storage involved microgrids considering multi time scale coordination of transmission and storage to integrate
uncertainty coupling influence [J]. Proceedings of the wind power[J]. CSEE Journal of Power and Energy Sys-
CSEE, 2019, 39(24) : 7 126-7 136, 7 486. tems, 2017, 3(1) :36-43.
(13] 23k, 224, 450 55 . Tl P M A=A R v
LB )], s 5 RERE BEEOR , 2019(6) - TEE R
48-52. fEIL(1976) 55 AL T UIE N it I g TR, i At
LI Da, JIANG He, WENG Junhua, et al. Application and PR TR, AR T R SR S AT TH RIS T
economic analysis of industrial user-side electrochemi- A A (1982) 55 i RE R N A e g AR, A EF
cal energy storage [J]. Low Voltage Apparatus, 2019 o RGBT TAE
(6):48-52. XK (1988), 5, BV RN A1, i g T AR, e
[14] Wt A RN 8 . LB AR B 2 BTk s 1 T RGBT TAE 5
)] 1B, 2011,41(1):19-21. FRETHE(1991) , 5 PRpU P22 A AL, TR, i g
YANG Yusheng, CHENG Jie, CAO Gaoping. A gauge RABINRETTIFIE TAE
for direct economic benefits of energy storage devices IR (1991) , 4 BEpi v 22 A, fii-, TR0, ME s &
[J]. Battery Bimonthly, 2011, 41(1) : 19-21. BRI RS TAE
LI5] B AR AR LA, 55 T I AR B R 2 5 T SLHE(1986) T3, MIHI SR -1, BISCEZ BRI
Bl IR 55 09 BER 22 55 v 20 A (0], Hs 5 SR A8 3 1k HL ) RG] TS
2019,21(1):52-55. (RfEHIE & M)

(E25%227)

SHENG Yan, YANG Jincheng, MA Shouda, et al. Re- ence of market electricity price signal on the economy of
search on optimal dispatching of integrated energy system integrated energy system [J]. Power Demand Side Man-
based on demand -supply interaction [J]. Power Demand agement, 2019, 21(4) :87-92.

Side Management, 2019, 21(6) :48-54. (11] BREAR, g5oca, 22 dhn, 4 . BRI RE IR B I 75 Y 00

(9] B K AETAE, B0, %5 LT 2k LG g H 234G AB Iz 8 e 55 1 (0], f 0 7 SR 00 48 3
IR ARG RO T IL T LS LT ). e iRk SR 2019,21(4):83-86,92.
4%,2018,33(4):121-128. CHEN Jianfu, CAI Yuanji, LI Jianbiao, et al. Operation
GUO Yanfei, REN Xuegui, JU Li, et al. The comprehen- and service applications of integrated energy system in
sive efficiency evaluation method for integrated energy Zhuhai energy Internet demonstration project[J ]. Power
system based on AHP[J]. Journal of Electric Power Sci- Demand Side Management, 2019, 21(4) : 83-86, 92.
ence and Technology, 2018, 33(4):121-128. VEE R

[10] BAMRAR, ﬁ:/!?(%, Ny R 2R RE IR R G4 BTy FH(1990) , 5 TTALHBHR A B4, TR, S AT

HrLI ] IR R, 2019,21(4) :87-92. R R AT T
ZHAO Xiaodong, DU Xiaoze, ZENG Ming. The influ- (=EpiE & 48)
32 | BAERMEE #22%%6% 2020411 F



