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Multi-objective optimal dispatch of mining area integrated energy
system with P2G and hybrid electric energy storage
LIANG Zhe,LI Mei,ZHOU Mengran
(School of Electrical and Information Engineering, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: In order to improve the consumption capacity of photovoltaic and optimize the energy utilization
efficiency of mining area, a photovoltaic-energy storage-gas-abandoned mine pumped storage station multi-
energy coupling MIES(Mining area Integrated Energy System) based on P2G(Power to Gas) technology and
coal-bed methane power generation technology is proposed,which uses the abandoned photovoltaic energy to
produce CH, through electrolysis of water as the supplement of coal-bed methane power generation, and
adopts hybrid electric energy storage to suppress the fluctuation of photovoltaic output. Based on the analy-
sis of multi-energy coupling MIES, the mathematical models of different energy converting devices of elec-
tricity, gas, heat and cold in the mining area are established,and a coordinated optimal dispatch model of
MIES is established with the minimum total operation cost and abandoned photovoltaic energy as its objec-
tives. The dispatch results under different scenarios show that the proposed model can realize coordinated
dispatch, improve the consumption of abandoned photovoltaic energy, and reduce the total operation cost.
The analysis results of complementary coordination ability between P2G and hybrid electric energy storage
under different energy storage modes show that the proposed model can improve operation flexibility of the
system and realize optimal economic utilization of energy.

Key words:power to gas;hybrid electric energy storage;mining area integrated energy system;optimal dispatch
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Fig.A2 Monthly average daily solar illuminance and outdoor air temperature curve
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Fig.A3 Typical daily electricity, heat and cooling load and PV output curves
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Table A1 MIES parameter

KM AN IIIMW K AIIMW BT A AT RWTY) R

PV 0 40 0.0235 —
GG 0 45 0.1 0.35
HRB 0 5 0.1 0.35
AC 0 15 0.1 —
GB 0 45 0.012 0.85
P2G 0 4 0.08 0.6
EC 0 6 0.0015 —

L -10 10 — —
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Table A2 Parameters of energy storage

ES WiE S8 ALY A (T kW) T TRRER
AMPS 22 MW 21 0.85
BSE 12 MW 0.001 8 0.85
GS 10 000 m’ 0.0017 0.95

& A3 SEEMN

Table A3 Time-of-use electricity price

A B i ] IX[E] HAN [T (kWeh) ™
ESiY 09:00—12:00, 17:00—22:00 0.798 0
08:00—09:00, 12:00—17:00,
T 0.598 3
22:00—23:00
) 23:00 2 H 08:00 0.3153
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Fig.A4 Power balance of electricity, heat and cooling




