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Flexible operation strategy of an urban transmission network considering energy
storage systems and load transfer characteristics
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of Electrical Engineering, Sichuan University, Chengdu 610065, China; 3. State Grid Chengdu Power Supply Company,
Chengdu 610023, China; 4. Guangzhou Power Supply Bureau of Guangdong Power Grid, Guangzhou 510620, China)

Abstract: With the growing multiple types of electricity load and greater integration of new energy into a power grid,
congestion in and urban distribution network becomes more serious. This threatens the security of the power grid and the
reliability of power supply. The local congestion of the urban transmission network can be alleviated by the spatial load
transfer characteristics of high voltage distribution network reconfiguration and time load transfer characteristics of
charge/discharge of battery energy storage systems. Thus, a coordinated dispatch strategy considering both these strategies
is proposed. First, the model of the distributed network reconfiguration and the flexible scheduling model of a battery
energy storage system are introduced. Then security distance is defined as the security index, which combines the
available transmission capacity and topology to assess the effect of the proposed coordinated dispatch strategy
comprehensively. Finally, a local high voltage distribution network of a city is used to verify the effectiveness of the
proposed coordinated dispatch strategy. The simulation results show that the proposed method can improve the
distribution of source and load over a large temporal-time scale. It is an effective way of alleviating congestion and
promoting the security margin of a 220 kV transmission network.
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Fig. 1 Schematic of battery energy storage system
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Table 1 Parameters of photovoltaic system
KRB Jeiafe ROKEREIR

F N a p
MAm?  HEeE (W2
1 1800 0.14 600 0.90 0.85
2 2000 0.14 700 0.95 0.9

3 2400 0.14 650 0.95 0.85
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Table 2 Parameters of battery energy storage system

- Bl RS
o As Ao As As
e 7558/ MWh 100 200 300 400
HE TR MW 20 40 60 80
FoHAER 0.85 0.85 0.85 0.85
GIES 0.85 0.85 0.85 0.85

&3 BG5S FRE ARG
Table 3 Proportion of normal load and charging load

5.2 GRS

AR HIG Ui Uz Uiy Uiss Uz U3
OGN, HSHIONER 1 PR 1, f#se
HLG [N AE AR R IT Ugs Uzos Usas Uzon Usss
Uszo — N HREZHIMI 21 0 TF4R, FACH 2 1104
1 AN/, AN R ) A v L T L DX e (R T 5k
Mgk 4 s, kR SOC Wi 7 fs,
220 KV RG24 EEIE 8 k.

* 4 SIEREMEHRITXFY
Table 4 Switch of high voltage distribution network

I %1 JE RIX FLX TolkIX
0 0.354:0.646 0.560:0.440 0.611:0.389
1 0.348:0.652 0.563:0.437 0.618:0.382
2 0.334:0.666 0.597:0.403 0.619:0.381
3 0.351:0.649 0.572:0.428 0.609:0.391
4 0.355:0.645 0.587:0.413 0.699:0.301
5 0.298:0.702 0.745:0.255 0.751:0.249
6 0.287:0.713 0.749:0.251 0.766:0.234
7 0.277:0.723 0.750:0.250 0.762:0.238
8 0.778:0.222 0.691:0.309 0.750:0.250
9 0.769:0.231 0.688:0.312 0.754:0.246
10 0.781:0.219 0.677:0.323 0.759:0.241
11 0.792:0.208 0.669:0.331 0.761:0.239
12 0.800:0.200 0.762:0.238 0.865:0.135
13 0.812:0.188 0.812:0.188 0.871:0.129
14 0.807:0.193 0.823:0.177 0.876:0.124
15 0.805:0.195 0.835:0.165 0.864:0.136
16 0.794:0.206 0.841:0.159 0.836:0.164
17 0.712:0.288 0.839:0.161 0.829:0.171
18 0.707:0.293 0.872:0.129 0.830:0.170
19 0.701:0.291 0.888:0.112 0.824:0.176
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Fig. 6 Local high voltage distribution network in some city
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Table 5 Management mode of some battery
energy storage system
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0 0 0 0 0 0 0 0 0
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2 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 20 0 0 0 0 0 0 0
7 0 40 0 0 0 0 0 0
8 20 40 60 80 0 0 0 0
9 -20 -40 -60 -80 10 0 50 0
10 0 -20 0 0 20 40 60 80
11 -10 0 0 0 0 30 0 70
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Fig. 9 Change of switch of high voltage distribution network
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Table 6 Dispatch power of battery energy storage system

U, Uio
A A A A A A A A
HEHE/MW 20 -40 -60 -80 20 40 0 0
Uis Uzo
Al AL A A AL A A A
WETIFEMW 0 0 0 0 0 0 0 0
Uzs Usz
Al A A A AL A A A
AEDIR/IMW 20 40 60 0 0 0 0 0
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