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Fig.1 Schematic diagram of direct connection way for
HA and heating system
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Capacity planning and operating strategy of heat accumulator for
integrated energy system considering heat recovery of power-to-gas

LI Dongsen',GAO Ciwei',ZHAO Ming’

(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. Electric Power Research Institute, Yunnan Electric Power Test & Research

Institute Group Co.,Ltd., Kunming 650051, China)

Abstract:In view of the current situation that the strong exothermic reaction characteristics of power-to-gas
units have not been fully considered and the existing approaches to install heat accumulator to increase
the accommodation of wind power have limitations. Thus,a multi-objective optimization model for the capa-
city planning of heat accumulator that considers both economic costs and wind power accommodations is
established. Meanwhile, the value of heat recovery of power-to-gas units is analyzed, and the NBI(Normal
Boundary Intersection) approach is employed to provide a feasible solution to the Pareto frontier. By com-
paring the planning and operation strategies under different unit costs and exothermic efficiencies of power-
to-gas, the impacts of power-to-gas with heat recovery on the integrated energy system planning and opera-
tion are analyzed. Numerical results on typical examples show that under the abandoned wind co-accommo-
dation mode of power-to-gas and heat storage,the reduction of unit cost and the improvement of exothermic
efficiency of power-to-gas positively contribute to accommodating wind power. At the same time, the opera-
ting cost is reduced due to improved efficiency of heat and gas supply. In addition,the heating task of the
heat accumulator is reduced,which impacts the planning strategy of the heat accumulator.

Key words:integrated energy system;wind power accommodation;power-to-gas;heat recovery;heat accumula-
tor; capacity optimization
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Table A1 Parameters of the power system

L T B Y L B/,
1,4 0.0576
28 0.0920
36 0.1700
45 0.0586
49 0.1008
5,6 0.0720
6,7 0.0625
78 0.1610
8.9 0.0850

x A2 MSRFEMESH
Table A2 Parameters of the gas network

BIEE IR Hedi R E K
1-4 8
2-8 8.5
3-6 8
4-5 8
4-9 6
5-6 8
6-7 8.5
7-8 8.5

8-9 6
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Table A3 Parameters of units in the calculation case
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Table B1 HA capacity of the 13 operating points

BAT R P2G AR R 5L HA i 7 5 /MW
1 0 26.709
2 0.027 26.709
3 0.063 26.709
4 0.072 28.361
5 0.306 28.361
6 0.558 28.361
7 0.567 34.193
8 0.666 34.193
9 0.738 34.193
10 0.747 51.653
11 0.855 51.653
12 0.900 51.653
13 1.000 51.653
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