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Low-carbon optimization of integrated energy system considering
hydrogen-storage integrated coordination
PAN Chao',LIU Jizhe',SUN Yong’,LI Baoju’,FANG Jiakun’, WANG Yao’

(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. State Grid Jilin Electric Power Co.,Ltd.,Changchun 130031, China;
3. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,

Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: Aiming at renewable energy consumption, the coordinated regulation for the regional integrated
energy system of electricity,heat and hydrogen is studied based on the multi-energy flow interaction topology.
Considering the complementarity influence of flexible resources and heterogeneous energy flows,multi-evalua-
tion indexes such as economic cost,new energy consumption and carbon emission are constructed to eva-
luate the electricity-heat-hydrogen regulation strategy. The electricity-heat-hydrogen interaction energy flow
traceback method is proposed based on load carbon emission, and the carbon flow topology information is
used to assist multi-energy regulation and decision-making. Through the simulation of an actual regional
power grid,the enhancement effect of diversified flexible resource response on comprehensive benefit of in-
tegrated energy system is analyzed, and the source-load coordination of the electricity-heat-hydrogen system
is studied,which verifies the effectiveness and rationality of the proposed method.

Key words:integrated energy system;flexibility resource;electricity-heat-hydrogen ;low-carbon
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Table B1 Parameters of CHP unit

B ZHUE
HBEHIhZEIMW 0.3~1.3
BEHTZ /MW 0.4~1.4

St/ [TE/(MW-h)] 0.0044
S /[TC/(MW-h)] 13.29
St I[7T/(MW-h)] 39
I 2/ (MW-h) 0.4

*B2 REBAREEH

Table B2  Parameters of electrical energy substitution equipment

B ZHUE
prid (kg/Nm?) 42.7
a soec/ (TG/KW) 5160
a sorc/(JG/KW) 29.4
B sorc/(JL/KW) 19.6
w es/ (JG/KW) 26
& B3 SYESEEHY
Table B3 Time-of-use electricity price
i B BANIC « (kW-h)™]
A BT B 24:00—07:00 0.4
08:00—10:00
AR B 16:00—18:00 0.8
22:00—23:00
11:00—15:00
TRV B 1.2
19:00—21:00

R B4 IMEERM

Table B4 Compensation price

4 R TT 5 BTG « (KW-h)™]
R A 0.26
il ) 47 g 0.4
AT BAE R 51 0.15

FH fiua 0.24
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Fig.B6 Thermal energy timing change in Scenario 3

®B5 TREBEESHHASGR

Table B5 Simulative results of different control parameters

RIEGHR RN AR S5E
P ERR 25% 50% 75% 100% 125% 150% 20% 40% 70% 100%
ZVRRAITI TG 7.988 8.240 8.502 8.574 8.736 8.831 8.353 8.226 8.121 8.018
RGN 1% 89.84 90.45 91.01 91.02 91.12 89.14 91.47 91.72 92.03 92.23
Bl B 18.36 18.15 18.07 17.93 17.85 18.67 17.94 17.92 17.85 17.77
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Fig.B7 Load carbon emissions in different scenarios
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Fig.B8 Carbon flow topology in Period 1

KL, etk CHP N N

B9 MIER 2 BRARIMER
Fig.B9 Carbon flow topology in Period 2



LA/ AR TR S5

Electric Power Automation Equipment

KEL, Stk CHP N N

B B10 RIER 3 BRIRIMNER
Fig.B10 Carbon flow topology in Period 3
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