537 B 6 1 BHARZEEERER Vol. 37 No. 6
2022 4F 11 A JOURNAL OF EIECTRIC POWER SCIENCE AND TECHNOLOGY Nov.2022

ZREERARNE T RE—SEE
REY RAX

X

aap
Yy
S
[ 4

Z AL TEeELBRELZABLMTRAE, AN

CLLE PTG o A BRA Bl ) B 2=0F 5 Be . b A RIE 0500215 2.3 11 K2
B RS R s T A A S S E Ll 2R 066004)

W OEMERIRBEARMAFE AN K, B — S E I R G R MR B BF 5T (0 A 5 ), [ B3 AR SR
R iR o AR U B R ELIRRE IR R W I W 384T . Ik BRI F AR R FE G 5T % 3 4 T 04 4k
AT EICRR IR R G R ALK 0] B FF W5 . 158 6 2R G v I Ak i T 1 R AT T R S SR Ay BT R R R Y
TEAF IR B 5 SR )5 o LA BE AR L S0 A AR 2 il g /I g E b o o7 A i 28 v L 43 7 988 A< U BIL L i AR DA I
P A AR AU A AR T — P o R R T 1 AR T A — R TR BB R R G R MR ) A O AR A R IR S R A A
Ly R R P AT SR A L I SR Rk (Y TEEE 33 5 & 1 R G EL A 20 5 A KRR R G AT 05 B R
A5 50 — 52 W v AR O F TR 0T 08 R R 28 SR L DA 0TI T R 0 e R A B i e B4R T R G sk M
% 8B Wt R EEKEER RGP R MR G 5 2 BBk
DOI1:10.19781/j.issn.1673-9140.2022.06.004 FESES TM715 XEHS:1673-9140(2022)06-0035-11

Expansion planning of urban power-gas interconnection energy

system considering resilience enhancement
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Abstract: With the development of energy technology, the extended planning of integrated urban electricity and natural
gas systems has become a hot issue. In recent years, the frequent occurrence of extreme natural disasters threaten the
operation of the energy system. Under the background, the extended planning problem of integrated urban electricity
and natural gas systems with consideration of resilience upgrading is addressed in this paper. Firstly. the basic compo-
nents in the system are divided into disaster resistance levels to describe the damage of components after disaster in
the extreme natural disaster scenario. Then. a robust optimization model of urban power gas interconnected energy
system expansion planning considering elastic lifting is proposed to to minimize the sum of investment cost and load

shedding cost by using energy storage batteries, distributed gas generators, gas storage tanks, power to gas devices
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and other equipment. Finally, the column and constraint generation algorithm are utilized to solve the proposed model.

In addition, the improved IEEE 33 bus power system and Belgium 20 bus power system are chosen for simulation

test. The planning results verifies that the proposed extended planning model can improve the system flexibility.

Key words: resilience; integrated urban electricity and natural gas systems; extension planning; robust optimization;

column and constraint generation algorithms
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Figure 1 Classification of disaster area
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Figure 2 Load importance division
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Figure 3 Network backbone division
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Table 2 Basic data of new equipment
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Table 3 Load classification
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Figure 5 Load level of power system
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Figure 6 Load level of natural gas system
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Table 4 Disaster resistance level of basic components
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Figure 7 Planning results
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Table 5 Planning result for a specific case
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Figure 8 Load loss trend
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Table 6 Data comparison of different cases
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Table 7 Data under different disaster budgets 7 7T
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