XEHS:1009-1831(2021)06-0069-06

hE S22 . TM614;TM761 XEkFRERD: A

: — SE O i 8k Z 4k o
TTARXEAHEERRSHEEREMUEERR
MwE LT &N, FRE, K E,AHAL T, R
(1. BRI AE ARG EAE NS T 35 314033;2. 23 k¥ BALHRS
Be, 4t B 443002;3. FAEIRME WAL LR RIH P (2K, 3 B8 443002)
Study on optimal allocation of hybrid energy storage system considering wind
power uncertainty

YANG Xiaolei', DING Leiming’, LI Yihong®, ZHANG Tao*, GUO Yuetong™, YU Li*’, HUO Ran®’

(1. Jiaxing Power Supply Company, State Grid Zhejiang Electric Power Co., Ltd., Jiaxing 314033, China;
2. College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China;
3. Hubei Provincial Collaborative Innovation Center for New Energy Microgrid (China Three Gorges University ),
Yichang 443002, China)

DOI:10.3969/j.issn. 1009-1831.2021.06.014

éjiZ,S

232}

FEE : Ayl N XUE R I 7= 2 X R B2, 1 v XU EL T 4l 25
(], 6B KUERL 1 T %) 2 Sl i I R 34 IR A A RE R T, FE X
PEATORARC B . A R KR RE ML Ty ek AL A 2, 57 AR,
AR R GE R AL 5 I B DA T I8 | e Al 22
VLS B3 S s/ N BAR, 51 AL AT i e R Gt
ARBC AR, FEMIER [, DL IEEE 33 35 S e H 2% 4]
T A AR G R A TSR i, 75 B BE R S R e e
BHE, UFERFW, PSR SL BEA R X it 8 R
G T B B AR R B e et RIRHE R R SR KU
THYARETT

KRR B M KA P TR AR RE R 4 Lk
B s i AR i

Abstract: In order to reduce the adverse impact of wind pow-
er grid connection and improve the wind power consumption space,
a hybrid energy storage system is added in the active distribution
network with wind power output, and its configuration is optimized.
Considering the influence of wind power random output on power
flow, the mathematical model of wind power and energy storage con-
nected to distribution network is established. The optimal alloca-
tion model of energy storage system is established with the objec-
tive of minimizing the active power loss, voltage deviation and in-
vestment cost. On this basis, the gray wolf algorithm is improved to
solve the model. Taking IEEE 33 node system as an example, the
optimal configuration scheme of energy storage system is obtained.
The simulation results show that the proposed model and algorithm
can effectively dispose the energy storage system, improve the over-
all economy and security, and increase the wind power consump-
tion capacity of the system.

Key words: active distribution network ; wind power uncer-
tainty ; mixed energy storage system; optimal allocation; improved
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Fig. 1 Distribution network model with wind power and

energy storage system
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Fig. 2 Solution flow chart based on improved gray wolf

algorithm
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Table 1 Parameters of energy storage system
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