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Loop-closing voltage fluctuation suppression method of distribution network
based on active control of distributed generators

OUYANG Jinxin',CHEN Jiyu', YUAN Yifeng'*>,XU Shoudong’

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University, Chongqing 400044, China;
2. Dongguan Power Supply Bureau of Guangdong Power Grid Corporation, Dongguan 523009, China;
3. Electric Power Research Institute, Yunnan Power Grid Co.,Ltd.,Kunming 650217, China)

Abstract: The loop-closing operation of the distribution network may lead to node voltage fluctuation or
even limit crossing,which may not only affect the normal operation of the load,but also threaten the safety
of distributed generator(DG). Aiming at this problem,a new idea for suppressing loop-closing voltage fluctua-
tion based on DG active control in the distribution network is proposed. By analyzing the generation
mechanism and influencing factors of voltage fluctuations in the process of loop closing,the control require-
ments for suppressing loop-closing voltage fluctuation is quantified,and the feasible power range of DG that
suppresses the loop-closing voltage fluctuations is constructed. By portraying the controllable power range
of DG,the calculation method of control reference value of DG based on the intersection of feasible power
range and controllable power range is proposed. The method of loop-closing voltage fluctuation suppression
of distribution network based on active control of DG is proposed. The results of case study show that the
proposed method can suppress the loop-closing voltage fluctuation of the fault restoration to the maximum
extent,and effectively improve the safety and reliability of the fault restoration.

Key words:active distribution network ;distributed generator;fault restoration;voltage fluctuation;power control
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Cooperative optimization of emergency repair and dispatch for
integrated energy system considering mobile energy storage after ice disaster
SUN Liang',SUN Mengmeng',ZHAO Haimeng',SUN Yanxue’

(1. School of Electrical Engineering,, Northeast Electric Power University, Jilin 132000, China;

2. Yunfeng Power Plant of Lvyuan Hydropower Company,Northeast Branch of State Grid,Tonghua 134299, China)
Abstract: [ce disasters can easily cause large-scale power outages. In this case,the thermoelectric coupling
equipment in the integrated energy system can coordinate electrical and thermal output to reduce losses.
The ice disaster failure scenarios are simulated based on the typical meteorological data, the double-layer
cooperative optimal dispatching model of emergency repair for melt ice,integrated energy system and mobile
energy storage system is established, which can reduce the adverse effects of ice disaster. The upper-layer
optimization model is the dispatching model of emergency repair for melt ice to ensure rapid power supply
restoration of the power grid in the integrated energy system,and the lower-layer optimization model is the
dispatching model of the integrated energy system and the mobile energy storage system. The emergency
repair progress of melt ice for each fault line in the upper-layer and the real-time load shedding situation
of each node in the lower-layer are communicated and optimized mutually,so as to ensure that more fault
lines can be repaired in a short time while more power loads can be recovered, and the flexible thermo-
electric ratio of cogeneration units is fully utilized to optimize the integrated energy system dispatch and
effectively reduce the overall economic loss of the system. In addition, the lower-layer optimization model
dispatches the mobile energy storage system according to the load shedding situation of the integrated energy
system after failure,so as to further reduce the system load shedding loss and improve the resilience of
integrated energy system. The effectiveness of the proposed method is verified by case study simulation.
Key words:ice disaster; emergency repair for melt ice;integrated energy system;mobile energy storage sys-

tem; cooperative optimization
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Table B1 Failure rate of each line
i [ Lk [
1 0.7936 17 0.7048
2 0.7642 18 0.7203
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15 0.6879 31 0.7452
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Table B2 Unit parameters

W 24 Hfh
IRTEEHL 42 0.026 7t/ (kW - h)
Jefk Hefe 2 0.0235 J&/ (kW - h)
FHL R H AT 0.2 MW
S FN THIPIES 0.2 MW
R 0.5 MW
FETR AR 0.95
IR R AT 4 MW
T R 0.9
42 0.026 7t/ (kW - h)
fiti Ph e R H AT 0.4 MW
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Fig.B4 Gas turbine output
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Table B3 Parameters of emergency power vehicle
B ThE LR IE N PVl GERYES
IMW 0.25MW oMW 0.9381
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Table B4 Cutting load condition
Ty 6h 7h 8h 9h 10h 11h 12h
25  0.2625 0.2838 02117 0.2363 0.2560 0 0
31 00938 0.1014 01113 0.1201 0.1271 0 0
32 01313 01419 0.1558 0.1682 0.1780 0 0
33 0.0375 0.0405 0.0445 0.0480 0.0509 0.0534 0.0383




R Bs N2HEEREELN

Table B5 Emergency power vehicle output

R 7h 8h oh 10h 11h
25 0.234525  0.23117 0.234525 0. 19098 0
31 0.18762  0.18762 0.234525 0.22803  0.0534
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Fig.B6 Single layer optimized deicing team scheduling
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Fig.B8 Emergency power supply vehicle scheduling in single layer optimization
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Table B6 Economic comparison between single-layer optimization and
double-layer optimization
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