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model of hydrogen energy
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Table 1 Cost comparison results among four schemes
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Fig.2 Thermal energy dispatch results of Scheme 4
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Optimal operation of integrated energy system considering multi-utilization of
hydrogen energy and green certification-carbon joint trading
GE Shuna',ZHANG Cailing', WANG Shuang',LI Junjie’,ZHANG Yan',HAN Wei’, DUAN Wenyan’
(1. School of Mechanical and Electrical Engineering,Zhengzhou University of Industrial Technology,
Zhengzhou 451100, China;2. Henan Senyuan Electric Co.,Ltd., Xuchang 461500, China;
3. State Grid Henan Electric Power Research Institute,Zhengzhou 450000, China)

Abstract: In order to fully utilize the characteristics of multi-energy coupling and high proportion of rene-
wable energy in the integrated energy system,a low-carbon economic optimization scheduling strategy of inte-
grated energy system is proposed considering the refined and diversified utilization of hydrogen energy and
the green certification-carbon joint trading. In view of the low-carbon and clean characteristics of hydrogen
energy, a multi-utilization model of hydrogen energy including electrolytic hydrogen production, hydrogen to
electric heating, hydrogen to methane and thermoelectric hydrogen mixing is established. Considering the
waste heat generated in the process of hydrogen energy utilization,a heat recovery device is introduced into
the multi-utilization model of hydrogen energy, and a refined multi-utilization structure of hydrogen energy
is proposed. In order to enhance the absorption capacity of renewable energy and reduce system carbon
emission,the carbon trading mechanism and green certificate trading mechanism are established respectively,
aiming at the correlation between the two mechanisms,a green certificate-carbon joint trading mechanism is
proposed. Considering the economy and environmental protection of integrated energy system,a low-carbon
economic scheduling model of integrated energy system is established with the goal of the lowest sum of
green certificate trading cost, energy purchase cost, carbon trading cost, operation and maintenance cost and
wind curtailment cost. The example results show that the proposed model can improve the absorption capacity
of renewable energy, significantly reduce the carbon emission, realizing the efficient energy utilization and
the low-carbon economic operation of integrated energy system.

Key words: multi-utilization of hydrogen energy;green certificate trading mechanism;carbon trading mecha-

nism;integrated energy system;heat recovery and utilization
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Table AL IES’ electricity price parameters

i B BN /[TT (kWeh)™]
[23: 00, 07: 00) 0.45
[07:00, 10:00),[14:00, 17:00),[21:00, 23:00) 0.71

[10:00, 14:00),[17:00, 21:00) 1.18




*k A2 BERIEBITEH
Table A2 Equipment Parameters of Thermal Power Units

ML 7B /MW e/ (MWeh) BAREAT AT (KW eh)™]
CHP 600 120 0.04
SRRt 250 50 0.025
PR/ G 600 120 0.02
EL 300 60 0.028
F T S B 2 150 30 0.015
LN 200 40 0.011
HST 200 40 0.016
HES 150 30 0.018

& A3 BIREARESHY
Table A3 IES equipment parameters

K I 2K [T
. 0.4 ne. 0.6
, 0.86 Cu 4.2 Kll(kg -C)
MeL 0.87 Mur 0.7
Mhiec 045 ik 099
N, 0.044 kg/mol N, 0.002 kg/mol
N,, 0.016 kg/mol e 0.9
Amn 0.6 A 1.8
lcm'—l'np 0.58 A 2.07
. 0.95 . 0.95
Teist e 0.97 Thist i 0.97
. 0.95 s 0.95
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Fig.B1 Electric and thermal energy scheduling results of Scheme 1
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Fig.B2 Electric and thermal energy scheduling results of Scheme 2
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Table B1 Cost results under different schemes

IS A W HRAS  IBAT Y AN CET LA/ GCT HiAs/ FRURA IES & A/ WRHECR

JiJt Jiu JiJt JiJt Ji Ji Jiot
4 194.22 131.52 57.81 0 0 2.15 385.70 4615.1
5 212.56 125.41 59.12 -41.55 0 231 357.85 3566.3
6 193.77 130.53 58.21 0 -14.66 0 367.85 4010.5
7 210.54 127.46 59.88 -36.54 -11.35 0 349.99 3311.6
8 208.89 126.32 60.51 -42.14 -10.32 0 343.26 3051.6
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