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Abstract: To improve the utilization rate of clean energy. reduce carbon emissions, and alleviate the global
energy crisis and greenhouse effect, a low-carbon economic dispatch model of multi-energy park
considering high proportion of new energy consumption is proposed. First, after introducing the gas
storage and heat storage equipment to the park, the potential of energy coupled devices is further tapped,
and the impact of electric vehicle charging mode is explored. Then, based on the stepwise price curve, a
price-based integrated thermo-electric demand response model is established. Moreover, considering the
low-carbon operation of the integrated energy system, a carbon capture and storage equipment model is
built. Furthermore, a mixed integer linear programming model for low-carbon economic dispatch before
the day of the multi-energy park is proposed. The example analysis shows that the proposed model can
improve the energy utilization rate and the scheduling flexibility of the park, effectively reduce the carbon
emissions of the park, increase the income of the park, and promote the consumption of high proportion of

new energy.
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Fig. 1 Specific composition of a multi-energy park
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T3 878. 64 385. 46 526.18 1014. 67 1.68 0 0 0
Jrak 4 795. 96 298. 62 621.52 1103. 22 15. 64 0 0 0
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Fig.5 CHP output, gas turbine output, and power con-

sumption of electric boiler in Mode 2
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Fig. 6 CHP output, gas turbine output, and power con-

sumption of electric boiler and P2G in Mode 3
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Fig. 7 Influence of EV ordered charge on net power load

F4 ARA~43HEREE
Tab.4 Cost of park in Mode 4 to 4.3

B3 A/ TT

Jra 4 795. 96
F 41 773. 49
4.2 750. 09
4.3 744,03
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Fig. 8 Change of net power load considering demand

response

x5 ARX4.3~52 A EGD
Tab.5 Cost comparison in Mode 4. 3 to 5.2 (RMB Yuan)

WBAT o g B =
TR A R A
Ji 4.3
Ha 5 598.30 266.82 637.11 1035.78 15.64  82.83
Jr 5.1

5.2

LR &R
(535 % L&

744.03 192.37 677.66 1213.68 15.64 —

493.27 207.50 596.39 1045.03 15.64 178.51

285.10 219.24 643.91 1044.34 15.64 350.20

N7 B EL 5 36 K B 2000 S . M AR H T 5K 5 BRI T
313. 20 JC. Ktk . SR T & FA4H 75 SR me o HE AR
FEL T 2R e 7 B R 2R3 A B [l X P AT e R A . A AR
F i RGBT IR S 8 0 e X 25
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3.5.1 mRIXHMHETAS S REE X3
W R TR 3E Sy U A% A Ak X Tl DXL e 1 1) R
TS 1T T 5L ABREE 5 HLH 3 B H Y
R BL HE 4 Ry 0. 36 keg/kW . Bl 22 Bk 52 5 i 46
A5 0.50,.1.00,1.50.,2.00,2.50 F11 3.00 J./kg
B 6. 1~6. 6.
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Fig. 9 Change of park expenses in Mode 6.1 to 6. 6
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Fig. 11 Change of gas turbine output in Mode 6. 1 to 6. 6
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Tab. 6 Carbon emissions in Mode 6. 1 to 6. 6

BT 75 e HE i / kg
B2 6.1 996. 80
F2 6.2 483.01
J 6.3 472,33
2 6.4 508. 32
HR 6.5 544,70
Jr 6.6 552. 00

80 S W GG S 2 R AR k= R R A 6. 1~
6.2 ST ok 38 B AR BEARAEL /IS T 1 #L JA 1 &
{5588 F WA 25 D/ B 22 R B A I AR A T AE T
3 6.3~6.6 FKAMFT Bk 38 25 BUA AN Wr /)y » HL 0

B KT H A B AR el DX AR 8 T R AIG

R Bk 32 5 29 I el DX AR A B A A

2021.56 kg, % 6 iR 72 6. 1~6. 6 [8RHE 4>
) B A% 50.69% . 76.11%. 76.64% . 74.86% .
73.06 %1 72. 69 %. 1L, 11 £ 68 IR FE X 5] ARk 28
5 29 oI W b AR AR fel DX e HE s A 52 30 Bl XA Ak 28
Briaty.
3.5.2 B4 w SRR ESE T SRR
B ARS8 % e S IRIT AL L B B HE T A
BEAS AL B B L 76 J7 20 5. 1 JE Rl 35 E R 3E 5 M 4%
9 0.50 T/ kg el AR LA H 1) filk HE 0K v A BEE 4y
Sk 0. 26,0.36,0.46,0.56,0.66,0. 76 kg/kW 75 %]
J 7. 1~7. 6.

KT HERXENX 7.1~7.6 BT 5MH T4
BAS BT 40 A0 HE Al i 28 A AE 0 B T LA R A A
IR A A 5 SR e 7 W 25 AN R B AESR 7 b
7 AL B A BT R, B R T AR ARG 0L T
FL AR 5 28 5 WL 4+ e 8 A R Al HE I Sk 3 T 3
g4 B 12 Jir o i DX H B 3R AR A0 A% B0 ] A el X
P, DIy 23 Bl B 57 P St 174 itk HE R0 o A0 1% 15 i 1

®7 XN7.1~7.6 RAPHBFMRHERE

Tab.7 Detailed cost and carbon emissions in Mode 7.1 to
7.6

BT Ty H, & =, Wess s BRA/ Wk

F RA/TT WEs /ot A/ oT Wds /ot gt i /kg
FHA 7.1 93.61 414.37 1218.27 —224.25 955.32 980. 35
#3 7.2 109.58 411.54 1206.53 —113.14 850.78 996. 80
F3 7.3 114.07 406.95 1202.22 0.61 742.66 1005.49
F 7.4 177.56 494.91 1194.29 86.66 626.17 1189.38
FHR 7.5 178.75 497.28 1194.29 207.49 504.40 1195.72
FHA 7.6 382.38 497.28 1194.29 329.51 382.38 1195.72
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