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Fig.1 Schematic diagram of system strength and new

energy consumption correlation analysis
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Fig.2 Schematic diagram of synchronous

condenser access to system
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Table 1 Synchronous condenser configuration results of some new energy stations
= = 5T
WiewS R/ MV K L s e/ W @%éﬁ%ﬁﬁgﬁgﬁ% LT
SR = T T T 1T S L e = T T 2L T T = T T 5 L T
1 221.99 224.10 1.93 4.37 49.5 45.08 49.50 225.40 236.25 236.25
2 439.27 455.55 1.48 3.69 100 41.03 89.76 2.81 2.88 2.89
3 1309.68 1661.47 1.31 3.75 300 91.70 300.00 8.44 8.66 8.66
4 388.22 408.48 1.32 3.23 100 32.13 73.01 2.82 2.86 2.89
5 362.73 788.46 1.29 6.14 75 19.20 75.00 2.10 2.17 2.17
6 528.08 963.09 1.34 5.30 100 36.29 100.00 190.66 257.52 257.52
7 467.76 693.15 1.25 4.78 100.5 21.25 100.50 140.32 224.72 224.72
8 869.46 941.27 1.35 3.65 150 56.35 145.54 318.64 407.11 407.18
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Capacity optimization allocation strategy of electric energy regulator with
energy storage for power shock suppression in shore power system
LIU Qianyi,LI Yuan,LIU Fang,LI Shanglong
(School of Automation, Central South University , Changsha 410083, China)

Abstract: Aiming at the power quality problems such as impact power on the load side of port shore po-
wer system,a capacity optimization method of electric power regulator with energy storage is proposed. The
topological structures of port shore power system and electric energy regulator with energy storage are intro-
duced, and the operation characteristic of impact load is discussed. The relationship between load operation
condition and power factor control objective is analyzed. According to the state of charge of battery and
load operation condition,a compensation control strategy for adaptive capacity design of electric power regu-
lator with energy storage under multiple operation conditions is proposed. A technical-economic model of
electric energy regulator with energy storage is established, a capacity model is built by considering the
power quality requirements of shore power system in the technical model,and the economic model provides
a method to evaluate the life cost and benefit. Based on the measured data of port shore load,the effec-
tiveness of the proposed method is verified.

Key words: shore power system;impact power;power quality;electric energy regulator with energy storage;

capacity optimization
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Optimal configuration method of synchronous condenser to improve delivery
capacity of new energy cluster in weak grid
WANG Zesen',LIU Miao',LI Haibo*,QIN Jianru’,GUO Jinzhi', BAI Kai'
(1. State Grid Jibei Electric Power Co.,Ltd.,Beijing 100054, China;

2. Tsinghua Sichuan Energy Internet Research Institute,Chengdu 610213, China)
Abstract:In view of the technical requirements for improving the strength of the weak grid at sending end
and the new energy accommodation capacity,the relationship between the short circuit ratio index and the
delivery capacity of the new energy cluster is analyzed. The influence of synchronous condenser access on
short circuit ratio index is analyzed. A bi-level optimal model of synchronous condenser configuration con-
sidering the strength of weak grid system and the consumption of new energy cluster is established. The
inner layer model takes the maximum output of each new energy station as the goal,determining the maxi-
mum output limit of each new energy station under the constraint of short circuit ratio. The outer layer
model takes the minimum configuration capacity of synchronous condenser as the goal,calculating the diffe-
rence between the actual output and the maximum output limit of each new energy station, and checking
the configuration capacity of synchronous condenser. The simulation analysis of the actual typical power
grid shows that the system strength is greatly improved after the optimal configuration of synchronous con-
denser. At the same time,the maximum accommodation space of 98 % new energy stations can reach 95%
of the theoretical maximum accommodation space of each new energy station.
Key words: weak grid system;short circuit ratio;new energy accommodation;synchronous condenser;optimal

configuration
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Fig.A3 Iteration process of genetic algorithm



