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Fig.1 Flowchart of P2G technology
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Coordinated scheduling of integrated electricity-gas energy system considering
response characteristic of power-to-gas and wind power uncertainty

GAO Han"?,LI Zhengshuo'’
(1. School of Electrical Engineering,Shandong University,Jinan 250061, China;2. Key Laboratory of Power System
Intelligent Dispatch and Control of Ministry of Education,Shandong University,Jinan 250061, China)

Abstract: Renewable energy will play a leading role in future power systems,and the problem of accommo-
dating wind and solar power production represents a critical issue. P2G(Power-to-Gas) technology contributes
to alleviating the fluctuation of wind power, which provides an effective way to solve this problem. Many
existing studies consider the P2G facilities in the dispatching process of the integrated electricity-gas energy
system,but ignore the response characteristics of P2G facilities. As a result,the ability of wind power accom-
modation is over-estimated,and the feasibility of operating decisions cannot be ensured. To solve this issue,
an operation model of an integrated electricity-gas energy system that considers the response characteristics
of P2G facilities is proposed, in which the intermittent wind power production is addressed. Firstly, the
chance constraint programming approach is adopted to provide secure operating decisions under stochastic
wind power output. Then,the response characteristics of P2G facilities and the corresponding downtime and
uptime are considered. Finally, the operation model is transformed into a mixed integer linear programming
problem by using piecewise linearization and numerical integration approaches. Case studies demonstrate
that the consideration of P2G response characteristic ensures the reliable and economic operation of integra-
ted electricity-gas energy system.

Key words: integrated electricity-gas energy system; power-to-gas; response characteristic; wind power; uncer-

tainty ; scheduling
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Table Al Versatile probability distribution fitting and data processing flow

Input: 3 s LTI g LA B Sz ] i HE )
Output:  AS[R] X [i] v 45 A FEESKT I A F HE g DARCEURE )kt B g o
Stepl: KRl I 2 FrD JRUFE TR LR g NS R m R O AL R AN B
Step2: DR LA 35 K S iy g e, o B e 1A 7 0 — b b 2
Step3:  AFTRINE A SRS 4[0,0.1],...,[0.9,17 10 AP ], AR ECH RS o TR0 L IO, R B K
3 FUA X ]
Stepd: ARSI ] AT EiE G RGBSz R AR AN BT R SR, A B SR HEAT VPD
OYATAUL, A5 BN TIO X [R] Py S P SRR S o] P HE ) PRORE 28 2 S ek B, oA, BAK
G A1T R B0 BRI
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= A2 KEHNAESH
Table A2 Parameters of wind turbine
A PH A 1 T A PR A 8 57 A/
FEHLA /MW A E
FeHLA i A E [$ - (MW - )] [$ - (MW - "]
150 15 75 75
R A3VPD 4 HHIASEH
Table A3 Parameters of VPD
RS %
[X [ . Fil(l_cu)
a 4 )

[0,0.1] 29.571 30.719 -0.101 0.000
[0.1,0.2] 30.349 2.651 0.105 0.081
[0.2,0.3] 30.316 1.349 0.235 0.166
[0.3,0.4] 31.687 0.900 0.353 0.249
[0.4,0.5] 28.701 1.078 0.442 0.348
[0.5,0.6] 33.695 0.711 0.560 0.436
[0.6,0.7] 37.829 0.629 0.665 0.539
[0.7,0.8] 53.550 0.422 0.777 0.644
[0.8,0.9] 50.461 0.554 0.863 0.755

[0.9.1] 118.332 0.187 0.979 0.844

R ALPGIRESH
Table A4 Parameters of P2G facility
= % BT I/ NEAT /ML AN TFHL /NI
PG BKIIFEIMW  B/NIIRIMW I T/ I T/ IRAIS JRAIS
a 20 5 4 2 145 0
a 20 5 4 2 145 0
as 20 5 4 2 145 0
1 60 15 4 2 435 0




	202109003.pdf
	附录

