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Fig.1 Schematic diagram of effect of voltage sag on
integrated electricity-gas energy system
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Fig.2 PIT curves of nodal pressure
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Fig.3 Flowchart of scheme for mitigating voltage sag of
integrated electricity-gas energy system
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Table 2 Nodal sensitivity of natural gas system
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Table 3 Comprehensive location factor of
gas storage device
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Table 4 Capacity optimization results

under four scenarios
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Location and constant volume method of gas storage device in integrated
electricity-gas energy system for mitigating voltage sag effect
ZHANG Yi',ZHANG Yan',ZHANG Yan',WANG Jianxun’
(1. College of Electrical Engineering and Automation,Fuzhou University, Fuzhou 350108, China;
2. State Grid Quanzhou Electric Power Supply Company,Quanzhou 362000, China)

Abstract: Aiming at the voltage sag caused by power system fault affects the system many times through
electricity-gas coupling equipment,a location and constant volume method of gas storage device in integrated
electricity-gas energy system for mitigating voltage sag effect is proposed. The impacts of voltage sags in
power system on the integrated electricity-gas energy system are analyzed. Then,the location method of gas
storage device in natural gas system is proposed based on the sensitivity analysis. Furthermore, with the
comprehensive consideration of investment cost and benefit,the best configuration scheme of gas storage de-
vice is determined by taking the maximum benefit after installing gas storage device as the objective func-
tion. The correctness and effectiveness of the mitigation method are verified by analyzing an example of the
integrated electricity-gas energy system composed of IEEE 14-bus power system and 11-node natural gas
system.

Key words: voltage sag;integrated electricity-gas energy system; process parameter;gas storage device;loca-

tion and constant volume
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Table Al Gas storage device parameters
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2 E 0.5 0.65 10
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Table A2 Compressor parameters
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s THE R TR (m® - nhh)

C: 1.12 5 6 1.2 x10°
C, 1.23 7 10 5.8 x 10°
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Table A3 Pressure values of each node of natural gas system

W JES/Mpar | e B /Mpar | 5 & J1/Mpar

G1 10 Gs 9.33 Gy 8.51

G, 9.66 Ge 8.33 Gio 10.82

Gs 9.33 Gy 8.80 Gu 10.79

Gy 9.12 Gg 8.60

R AL RARS ARG IR
Table A4 Natural gas system load data
D T {2 T RAGEE | SRR
HA 3 -1 HE 3 -1 N 3 -1
km® - h'H km® - h'H (km® - h™D)
G: 0 Gs 0.47 Gy 0.73
GZ 0 Ge 0 Gl() 086
Gs 0.38 Gy 0 Gu 0.91
Gs 0.81 Gs 0.62
F Ab RARSEHT REYIEFH%

Table A5 Total cut economic losses of natural gas load nodes

WA AWK/ I | W @TFHR/Jio6 | T KRR/ T
Gy 70 Gs 40 Gio 75
Gs 35 Gy 20 G 90

R A6 RASETIRIEEES
Table A6 Distance between natural gas nodes

EEET A EIEARTT R K/ m

G G, 3

G, Gs 4.68
Gs G, 3.8
G, Gy 34
Gy Gs 3.56
Gs Gy 34
Ge Gs 5.28
G, Go 4.78
Gio Gy 3.48

RAT ENRRAITFRSRESE LR
Table A7 Each node allows maximum capacity of
gas storage device

TR ARER | v AFRER | TR ARER
Gi 0.78 Gs 1 Go 1.83
G2 10.8 Ge 11 Guo 4.43
Gs 10.78 G 78 Gu 2.28
Gy 9.83 Gs 3.38
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Fig.A4 Compressor shall access residual voltage amplitude of power system bus
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