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Abstract: The energy hubs, which integrate the energy pro-
duction, transformation, storage and consumption, make the co-
ordinated planning and operation of power grid with natural gas
system possible, however the multiple uncertainties are the up-
permost problems that the scheduling departments of electri-
city-gas integrated energy systems have to be faced with.To
solve this problem, a chanceconstraints basedplanning for elec-
tricity-gas integrated energy system containing multi energy
hubs was constructed. Firstly, the energy storage characterist-
ics of gas pipe network was fully utilized, and based on the fine
modelings for energy hubs, power grid and natural gas system
and considering the uncertainties of wind power generation and
loads, a day-ahead dispatching model containing chance con-
straints was established. Secondly, the power flow in the gas

network was linearized and by use of Bernstein approximation
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the established model was transformed into a deterministic in-
teger mixed linear convex optimization problem that could be
effectively solved by commercial software. Finally, the pro-
posed model was simulated in IEEE RST 24 power system with
3 energy hubs and Belgium's 20-node natural gas system. Simu-
lation results show that the dynamic characteristics of gas net-
work can provide buffer for the dispatching of integrated en-
ergy system, and the proposed deterministic transformation
method can effectively reflect the robustness of chance-con-

strained programming.

Keywords: multi-energy hubs; gas network energy storage
characteristics; electrical coupling; chance-constrained pro-

gramming
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Mk A1 HASE
Table A1 Parameters of thermal units

BUA RS mRIIBEMW B/ NIR/MW a; b; ¢ TEH R /(MW/h)  JEEIA T FALA/TT
1 800 300 0.00173 2326 2442 200 100 40
7 800 300 0.00168  26.41 166.4 200 90 40
13 600 200 0.00221 27.68  176.8 150 90 30
15 600 200 0.00245 2779 1693 150 90 30
16 400 100 0.00338 28.88 1445 100 60 30
18 400 100 0.00429 2878 1347 100 60 30
22 200 50 0.00739  30.74 154 50 50 20
23 200 50 0.00712 3027  26l.1 50 50 20
ik A2 REESH ik A4 BEIRIRAIZESE
Table A2 Parameters of pipelines Table A4 Device parameters s of energy hubs
HiE MR EBR/Mm Weymouth® % WA TE/Mm? REVRAR AL 4 5 S8 1 2 3
1-2 3 0.1116889 0 X AR FI/MW 80 150 200
2-3 3 0.24590344 0.2 i PRGNS 08 08 08
3-4 3 0.1812832 0.1 HRHEIIFE/MW 500 600 700
4-7 3 0.176335 12 A LA GRS 05 05 05
5-6 3 0.25166323 0 PR 0.35 035 035
6-7 3 0.185558 0.55 BREARIIF/MW 350 270 350
8-9 3 0.2116889 0 P20 AR 08 08 08
9-10 3 0.33468667 0.1 BRI IIHEMW 40 50 50
10-11 3 0.05046742 0.1 IR FE LR /MW 20 30 40
11-12 3 0.08294278 0.31 R H/MW 60 110 150
11-17 3 0.1268138 0.25 E FeHRE 09 09 09
12-13 3 0.1523797 0.1 I GEY 1 1 1
13-14 3 0.26937372 0.1 WIRES e (/MW 0 30 60
14-15 3 0.39047598 0.1
15-16 3 0.12046742 0.16 fizk AS REBERASIINNZTESE
144 3 02121921 o1 Table AS Interaction parameters of energy hubs with
networks
17-18 3 0.1590344 0.1
REIRAK S HI)H b AA HI)IRT 38R AR S H KRR it
18-19 3 0212698 0.13 A5 BMW /MW ERR/Mm TBY/Mm?
19-20 3 0.167903 0.12 1 300 —445 0.191 -0.21
2 300 -335 0.231 -0.31
Mg A3 SESH 3 300 ~440 0.32 -03

Table A3 Parameters of gas source

ABEWEAE wE ER/Mm wERRM AT

1 4.76 0.75 8.7
5 5 0 8
8 10.12 1.25 73
13 5 0 8.6
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