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Abstract: With the implementation of the national "dual-carbon" policy, the demand for zero-carbon
emission of integrated energy systems in low-carbon parks has become increasingly urgent. In order to

improve the utilization rate of renewable energy, the efficiency of multi-energy coupling utilization and
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the degree of decarbonization in low-carbon parks, a comprehensive energy system optimization
scheduling model for low-carbon parks is proposed by considering the carbon capture, utilization and
storage (CCUS)-hydrogen energy comprehensive utilization (HECU) system optimization and
dispatching model. Firstly, hydrogen storage was added to the traditional electricity-to-gas conversion,
while the waste heat generated by the operation of hydrogen fuel cells (HFC) and methane reactors was
reused to realize electricity-heat-gas co-generation, thus promoting the modularization of HECU and the
gradient utilization of energy. Secondly, CCUS technology was introduced and combined with HECU to
sequester the captured CO, and synthesize methane to establish a comprehensive CCUS-HECU
operation framework. Finally, considering the participation of electric/thermal flexible loads in the
demand response of the integrated energy system, and adding the stranded and additional costs reduced
by equipment after low-carbon retrofit into the cost calculation, the optimal scheduling model of the
integrated energy system of the low-carbon park with the goal of minimizing the total cost was
established and solved by using the CPLEX solver. The example results show that the proposed model
can effectively reduce the comprehensive operating costs and carbon emissions of the system, improve
the utilization rate of renewable energy, and realize the economic and low-carbon operation of the

system.
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Fig.1 Operational framework diagram of comprehensive
energy system in low-carbon park
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Tab.2 Parameters of equipment
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Tab.3 Costs and carbon emissions for scenarios 1~5
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Tab.4 Comparison of wind power output fluctuations, costs
and carbon emissions for scenario 2 and scenario 6

TiH Vg2 Y56

IR g A B i bR 22 /kw 156.7 1783
BRATT 15819.2 16215.3
bRt kg 11340.5 11505.6

VB, RGTE S EAREE GB 58 I [ Bt P AIG 15
— BB NI, R 2 WA R 1
B 14.2%. EL. HFC fERI] 15 EFE S 5 K
W A ERER L, AR ERE AT A i S
1, HECU RGEA WA 5 KAE T IHN R 1 fE
T, 2l FENRAMBT S 10T
63.5%. MR 3Migae 1. 2 A Kk HEXT L]
A, HECU BiH i m A 15 2 Go e HE & A S A
SR RET 10.8% F115.5%.

FE, 456K 8 fik 4l LIFH, i 2 Mk
T 6 76 22:00— K H 07:00 B 2 &5 17 XU 78
IES fiy s 7 L, SRR I A 5 2 MY
56 MR R R B B DU sh M R R T 12.1%, ik
He AR A BRI T .

Zx I, HECU f3uia o #2 -G el X, IES £ fig
A RCERS KA ABE ), FRAK T AM A A 5
HER . S0 0 206 JH IR RS T RGN 2 eIt
A, XS B IES KRR £ U AR e B 1T B A SE Bk

1200 WAHL = fifi = MT - flifb 5 i s
1000 1]
800 =
Z 600
= 400
200
= 0
-200 | |
~400 gy W= e - py - mrc - mogs B
0:00 4:00 8:00 12:00 16:00 20:00 24:00
in ]
(a) FHEAEHE
1500
1000
ol [T
=<
g 0 T ERA
T 500 IIIIIIIIIIIH!I'III 1l

oo [T = B - MT - GB - U
0:00  5:00 10:00 15:00 20:00 25:00 24:00

i ZI
(c) AAEHIE

__ j%f,\z /,,‘
- Yge S \,

8:00 12:00 16:00 20:00 24:00
%)

Es HE2MEE6REHNE

Fig.8 Wind power output for scenarios 2 and 6
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Tab.5 Costs and carbon emissions for scenario 5, 7, 8
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