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Fig.2 Prediction process based on LSTM neural
network method
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Table 1 The installed capacity and energy storage
capacity of each power node in the power grid

W kMW KE/MW  iEREMW
80
100

80
60

N R WD =

50

W KR L AR Hh RN A7 ey 7 SR A D3 SR R AE R
B, FET LSTM Fvk HEAT U, 75 2] #2701 19 X
HL L SEAR AN A7 s BN B e An &1 7 s o K F
S5 SR N AP AE Y T A . IR G
R I WG Se=100 MV- A, HLJEFEAEE N Up=
110 kV, HARBEFISENE 2 Fis.

20

—— W —— Wil
| PV, — PV,ili s
— BiUfi

0 1 1 1 " "
00:00 04:00 08:00 12:00 16:00 20:00 24:00
i 1)

B 7 FEEERSH S i gk
Fig.7 Forecast curves of wind and photovoltaic output
and local load in a county

32 WMERBXIMEULERZ

A bR AR 2R 85000 UM s e T i T 48 5
PERN 2 S PEFR AR AR BB AR B . AN R A R 4K
AN T A2 S ELAT — 2 AR M, AR R 4 H P 25
BIBATIUAS F, R HL I 4571 0 L e S 25 F, L3k 3.

H 2 3 AT, M B 5 2 e e —
M7 5 e ZR, BNEEA BT BUA F AR, 471 S R
KM 22 FL 0w o R, 7RSSR FH HR AR 4 B A GE
15 SR E L ) 22 T v 5 2 e PE AR AR AL E &



111 5K BH 55 T R ARRETERIY 1009% HrRedid )1 R TCIIAL T v

F2 HOSH
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Table 3 The value of the objective function under
different weight coefficients
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Table 5 DC regulation parameters
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Table 6 Optimization results with different DC
regulation capabilities
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Fig.10 DC transmission curves with different
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Reactive power optimization method for 100% renewable energy power systems
considering energy storage control

ZHANG Yang', LI Jiapeng', ZHANG Wei’, WU Haiyan’, ZHANG Jingyi', LI Yujun'

(1. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China; 2. Inner Mongolia Electric Power
(Group) Co., Ltd., Hohhot 010010, China; 3. Inner Mongolia Electric Power Research Institute Branch, Inner Mongolia
Electric Power (Group) Co., Ltd., Hohhot 010020, China)

Abstract: This paper addresses issues of large power fluctuations and low voltage levels in 100% renewable energy power
systems without synchronous power support. The control mechanism of energy storage converters is analyzed, and a reactive
power optimization model is established, considering energy storage control and DC transmission characteristics. A reactive
power optimization method based on energy storage converter control is proposed. This method utilizes energy storage
converter control to optimize the system's reactive power, enhancing the voltage regulation capability while participating in
active power balance and ensuring economical operation. Additionally, a mathematical model based on DC channel operational
characteristics is established to meet the demands for DC transmission in renewable energy systems. The optimization results
can be applied to DC transmission curve planning. Finally, a case study is conducted on a county-level power grid in Northwest
China without synchronous power support. The active and reactive power decision variables at each node in the grid are solved

using the Yalmip platform in MATLAB, verifying the effectiveness of the proposed method.
Keywords: renewable energy power system; energy storage control; reactive power optimization; voltage support; DC

transmission; economical operation
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