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Abstract: To further improve the economy of integrated energy system (IES) capacity allocation, an IES
optimization configuration model based on supply-demand collaborative response was proposed, aiming to
determine the optimal comprehensive capacity of various equipment in the system. First of all, based on the
characteristics of electricity-heat and electricity-gas coupling equipment on the supply side and the integrated
demand response (IDR) of electricity-heat-gas on the demand side, a coordinated response strategy on both sides
of supply and demand was proposed. Secondly, in order to quantify the integrated demand response degree and
accurately evaluate the overall satisfaction level of electric-heat-gas load, the comprehensive satisfaction index of
electric-heat-gas load was proposed. Finally, the CPLEX solver was used to solve the IES economic optimal
allocation model to verify the effectiveness of the proposed model.

Key words: collaborative response of supply and demand; comprehensive satisfaction of electrical heat and

gas; integrated energy system(IES) ; economic optim allocation

WEH 20 R M RAEF KPR BB FEB ARSI R AC A v [ BB IR A ) R

EE&MA : EKARBEES(52167016) s #is 4 /R B iR X H AR #HE 4 (2020D01€068)
BB AW (1997—) , 55 L, EBEBFSE 5 1) L5 A IR R G AL, Email : 941820993@qq.com
WHAESE IR (1988—) , &, Wi+ BB, 2R T 10 R R G IR R G AL , Email : wjh229@xju.edu.cn
31



WA AR 20265F 564 F 1M

B, 5 R TR S W ) v R 64 25 A AR R A S 2 IR EAL B B AT

& IHESh e 5 U T RE IR EANY R & R, AR T
HL O RGERERIEVEY . 256 BB R SE (integrat-
ed energy sys tem, IES)VE N —F & Z Fh GBI 1Y =)
B2 BERRA R G0, AL A A BE IR Y 58— AL R
R FERY, 52 I RE IR A B R ORI L 2 AR LR AR
RAEIR RGN LR TT ]

1ES I OCAL L & v, i 2 R B AN e £
Y G G URAT HILBIM A, ) S BRSO R A v R
FIH L m REMLRGRER . I, HATX IES A
fRBC & RIRIESE H 256 2

T IES S 25 M, 1% ¢ i, R & AR PR 48
Bl A e R il & DR R e b o SR, L X
(power to gas, P2G) £ AR SE I 1 HLBE 0] K AR Y
¥, AL Eﬂ%ffﬁ%(organic Rankine cycle, ORC)
ARSI T IBE ) L RE AR . SRR (34
WEBH T P2G AT DUAZ F XU I 40 o SCHR[S) R
P2G 4wy M W I3 B8 ) ok b 5 XL, SCRR[6]32F
— 7B P2G X RIRTLRGER I . SCHR[717E
JE A 51 A ORC, SE80 T HL HRBE A9 8 1) 6 46
FE 7 AR 75 SR i 37 A AR 14 3 33t R IR 1) T 40 AT
P AT . SCHRISPRE R S iy A7 0 AL B
43 D AN AT A A7 i AL SR I AR A B
i o SCHR[OIE: T A% SR AR MEA A T — 22K
R G A7 iy SRR LAY, SCHR[10182 M 1 —Fhie T
i Aefs ZR 5 S w3l AL A e v DR O

AR SRR A R AL 2 A0 R SR A A
WS B TES 2 TR BCE o SCHER(11 R 5
i SRAMAREE 5, %V B 0 EAT P8, DT 4
o AR GL A R e IR B 4y 06 2 2 F1HE AT 1
Ao SCHRO21M 8 T 2518 P2G HI 4T 2545 7 2K
NLEEG BRI RGMALBATRRL, SCHR[13175 1%
AT 25 5 2R o7 )N G L R T L
AR B s 1T SR B R RGP B B
BRI . FAT, 7R RE TR HE 25 0 5 97 far 7 oK
AN B3 ] w2 ATL B | ek A £ 5 SR e 1oy A 2 DA K%
Ao PR IE S g O 5 A58 K - D THT 1 R 9 AR G
W5

FET M AR SCHR T T 25 ] - 5 SR A XY
B ] i 57 1 TES AE A C BB AL, 150, Bk it
20 I R — A R SRR S B A AR SR P
254 W5 2K A V7 (integrated demand response, IDR)
R i B XU Bip ] ) B SR o LUK, b
A LR e SR Ly P BE K A DA - A= A
R R R B KT B - ISR T 2 T

32

bR LAAR GE 4 75 i JA U AR S8 AR (e e /D o H
PReREON RS B AT R BTIULIC

1 IES £ B A X m A2 A

IES Z5 /AN &1 1 it 7s o A SCIE XU
BL DGR & R4 HL (gas turbine, GT) |
PRSP A R 4P (waste heat boiler, WHB) |
ORC % ML UL LI TR 4 DL S A — A - hE E
PR EWFTERT G, 0 AT A I E . TES ¥
g M L AR UM ARE L KURE LK BHRE 1 S RE
ORI LU Pl — AT RE 7 oK s KUHLAILEH |
FEARDLA A AEHLLA B ORC 75 FH T Fa e it
25 s BRAER I A AR P RO s D LA A RE I
45 3 P2G LA 7 A 1 H e R ik 22 <0 okt
HRIRAT . REBA N BB B AT
Bl a <t

MBL AR i
%l | ¢ T > i 61
PG ORCXAHL
I e H
Voot we_ N
i DpTT Y T
A [ P
0 ZNU N TNy
™ -l *1)4‘1} I
BRI == e
——> i fLh . ; b
——> g A i
— >

L XL
B R UIES 254
Fig.1 Electric—heat—gas IES structure
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Tab.l  Time of use electricity price of distribution network

IngErs FLARm ] /G (kW-h)™
WEtEE 08:00—11:00,18:00—21:00 0.804
FRBE 06:00—07:00,12:00—17:00 0.550
B 01:00—05:00,22:00—24:00 0.295
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Tab.2  Time division gas price of gas network
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SR BE 13:00—16:00, 2.99
20:00—23:00
AETBE 01:00—05:00,23:00—24:00 2.2
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Tab.3 IES equipment parameters
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SRS 20 150 10 000 0.009 6
AAL 15 300 8 000 0.0196
i RE 10 200 3000 0.001 8
fitt A 10 100 1000 0.001 6
fift 10 100 800 0.001 6
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Tab.4  System equipment parameters
R 280 Bl e Bl
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Tab.5 Optimal configuration capacity of IES equipment
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Tab.6  1ES run analysis in different scenarios
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optimal configuration of IES
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