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Abstract: The inherent intermittency and uncertainty of renewable energy sources had a challenge to operation decisions of the
system. To solve this problem, a robust unit commitment model with multi-energy coupled system considering gas-heat network
dynamics was proposed. The mathematical expressions that characterize the dynamic characteristics of gas network and thermal
network were established, which were incorporated into the robust unit commitment optimization model of multi-energy coupled
system. A multi-dimensional uncertainty set from the perspectives of interval, time, and space to achieve flexible adjustment of wind
power absorption boundaries was established. At the same time, concentrating solar power was used to replace the output of some
thermal power units to further improve the utilization rate of renewable energy. The column-and-constraint generation algorithm was
employed to transform the established min-max-min structure optimization model into a mixed-integer linear programming master-

subproblem form for optimization, improving the solution speed of the model. The effectiveness of the proposed model and method
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was verified on 6-6-8 and 118-20-16 electricity-gas-heat systems, with results indicating that the dynamic characteristics of gas and

heat networks can improve the economy of system operation and the utilization rate of renewable energy.

Keywords: multi-energy coupled system; dynamic characteristics; renewable energy; unit commitment; column-and-constraint
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Fig.5 Unit commitment decision results of different cases
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Fig.7 Dynamic change of heating network system

4.1.5 AHEESEARSE BT
KA HT AN GE TSRO 2 RERR G R G H B 4

RS X eI 2 Mg S AE I3 =1 AR T
TR R ANER 2 PR,

F2 AR IMTHETRELSR
Table 2 Economic scheduling results under different I T P ETT
n b2 Yigts
! EARR M B EA R WA A
8 76 565.97 84 744.71 1 878 693.83 57 764.81 36 753.21 1794 269.89
16 77 980.17 74 604.19 1875 590.01 60 390.30 27 037.72 1779 200.85
24 78 046.22 58 299.42 1 859 582.85 61 520.64 15 460.12 1768 434.04

i 2 AT AR A 5 =1 i B T g,
PRI T B AT ARG TN, RS 3l A 1 A
%, RUIHIE TN BB T RGBT
(55 X XU F AN B S P ) BE T, 764 v 22 BE
Y 2R GERLXH XU AN B 7 1 BE ) B9 ) I, i 2442 i
2 RIENEGTIR, AR B4 R AT 1k

K 8 Y7t 5 Yyt A5 AN SE BES AU E A
AR, FE I TR ANGRE BE 2 500 Sl B A e 5 e 7
Gyt P ROHLAL I T 18] MR AR SR A A AN 1 E 2

B Ah o RAERCE o CHP [ LAY
600 | MHHL —— MM [ CSP m MRt
500 F P T LIPS,

400

300

|

200

I

HLIIZE/MW

12:00 16:00 20:00 24:00

21
(a) I Im 5t

100

4:00

0

-100

0:00

8:00

HLI)H/MW

SEIRSFENT, Bl I = 1. 1" =8 WHzfT
Y e e I =1 .I" =24 Wiz, |
K1 8(a) . (b) AIHI AHE ALY 5, b T serh Kl
HLZL . CSP ML . CHP HLLL RIS HE HLAS B B M g
A I HoK LA AE 9:00—15.:00 B B P Ak
FARGTE TR, 2t T g 50 WUy & i
AN 2 P T, 5 B ML AL AR R e £k, LA Bt A Ry %of
AU HE T BN RR U T OO okt B PR R A A LR A
g Kt e

K [0 f#fkiic . 0 CHP K AL
[ (D M HL —e— 6 [T CSP EfKAETEH

600

500
400
300
200
100

8:00 12:00 16:00 20:00 24:00
Fif %]
(b) %Y=

0

-100 L
0:00

4:00

K8 it b s TN )

Fig.8 Unit output under optimal and worst scenarios
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