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Fig.2 Architecture of energy management system of electricity-gas integrated energy system
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Fig.5 Coupling relationship of
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Fig.10 Nodal voltage of electric power network
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Fig.11 Output curve of energy conversion equipment in

electricity-gas integrated energy system

T S R O3 TR FOA [) 46 5 s AR SCO7 VR 1Y
AR B E T 5 4 9 5 3 1 IR A BE AT
Ho Yst4 PHIER -0 S, 1E LR 25 it fig
HRT RS ) I, Rk i B W R B (B, B ) L (B, By
FAEIE (G, Gy) WK E SRR 2 Fron . &I,

Yy 40 B sRECH 5% 3 19 95.75 % (LA 5t 3
T HARRELY 100 %R S5 , o] HEL R X T
PR A 28 AT — RS (H S A SC I e AR UE—
SERRPE A FEE , BN REET X AS TRl B R4 7 50 A2
K12 s 4 TPk SRR EIE

2 FEHMETHRELESE

Table 2 Results of restoration in different fault cases
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Sequential fault restoration method for electricity-gas integrated
energy system considering two-way coupling
CHEN Wei,DIN Xiao,SHI Yunhui,GUO Chuangxin
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)
Abstract: Power system and natural gas networks can achieve high reliability operation through two-way
coupling. In order to solve the recovery problem of electricity-gas integrated energy system after failure,a
sequential fault restoration method is proposed. On the one hand, considering the two-way coupling charac-
teristics of gas turbines and P2G(Power-to-Gas) equipment,the complementary mutual aid of the electricity-
gas network is realized by scheduling the output of the gas turbine and P2G equipment during the reco-
very process. On the other hand, considering the sequential characteristics of most devices in the recovery
process, such as the capacity of energy storage battery,load consumption, wind turbine output and network
topology change,a mixed integer programming model with multi-sequence for fault restoration is established,
which is easily solved by piecewise linearization,and the optimal sequence of topology switch operations in
the fault restoration process is obtained. Finally,the effectiveness of the proposed method is proved by the
joint simulation of 13-bus power distribution network and 6-node gas distribution network.

Key words:electricity-gas integrated energy system;fault restoration;gas turbine;power-to-gas equipment
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Table Al Lines parameters of distribution network

gy WA KT KEm FE/ KV A)

1 1 2 609.6 1500
2 2 3 152.4 1000
3 3 4 60.96 500
4 2 5 152.4 1000
5 5 6 91.44 800
6 2 7 609.6 1500
7 7 8 3.048 800
8 8 9 152.4 800
9 7 10 91.44 800
10 10 11 91.44 800
11 10 12 91.44 800
12 7 12 304.8 1500
13 6 1 609.6 800
14 8 12 457.2 1000
15 4 9 182.88 700
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Table A2 Load parameters of distribution network

gy AGAKW BT figkvar BE R

2 100 40 2.12
4 100 40 1.44
5 200 100 1.14
6 200 100 3.29
7 300 180 1.66
8 200 150 2.90
9 200 40 2.88
11 200 120 1.66
12 200 120 1.68

13 40 30 1.84
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Table A3 Parameters of coupling equipments
Bk AT AW MHThE LIRAW ORI R RAW R
GFT 4 2 800 0 0.43
P2G 9 5 300 0 0.62
RAMRRREESH

Table A4 Pipelines parameters of natural gas system

Kms HWH O KTA @

2 1.095
3 1.095
4 1.173
5
6

1
2
3
4 1.158
5

g W W

1.158
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Table A5 Load parameters of natural gas network

WS ARG/ (SmYh Ry ERR/MPa JETFER/ MPa B R 3K

o 0o A~ W N -

29.8 7.5 2 5.82
10.4 6.0 2 5.46
12.6 6.0 2 4.83
16.5 6.0 2 7.79
11.0 6.0 2 6.41
11.6 6.0 2 5.34
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Table A6 Compressor parameters of natural gas network
EHNmT  EWAmT KWASmT MEKTER mEER

1
2

=
N

1.0 13
3 1.0 1.2

(9]

xR AT ERERESH
Table A7 Parameters of energy storage equipments

B W fEREIE it BB AR B BGRER B

filg FHL B 4 2500 kW - h 3000 kW - h 750 kW/h 750 kW/h
it e 9 800 m° 300 m® 100 m¥h 100 m%h
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