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Fig. 1 Schematic diagram of PIES energy structure in
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LOW-CARBON DISPATCH OF INTEGRATED ENERGY SYSTEM IN
RURAL INDUSTRIAL PARKS COUPLED WITH
AMMONIA AND BIOGAS

Han Feiyan" >, Han Fengwu’, Zhao Yunlong’
(1. Economics and Management Department , Xinzhou Normal University , Xinzhou 034000, China;
2. Department of Economics and Management , North China Electric Power University(Baoding) , Baoding 071003, China)

Abstracts: To address the low efficiency and high pollution associated with fossil-energy-dominated energy use in rural industrial
parks, a park-level integrated energy system (PIES) model is established based on the source-load characteristics of rural parks. To
promote renewable energy accommodation and biomass utilization, a power-to-ammonia system (P2A) and a biomass anaerobic
fermentation gas production system (AF) are introduced into the PIES and modeled in detail. Considering the influence of anaerobic
fermentation temperature on gas production rate, the waste heat from the P2A system is delivered to the AF system to construct a P2A-
AF coupled system, thereby improving system energy efficiency and economy. On this basis, detailed carbon emission modeling is
carried out for the main energy-use processes of the PIES, and carbon emission costs are incorporated to establish an optimal dispatch
model with the minimum total cost as the objective. The simulation results show that the proposed system can improve energy economy by
31.56%, increase the local accommodation rate of renewable energy by 34.92%, and reduce total carbon emissions by 3.58%.

Keywords: renewable energy; biomass; scheduling; rural industrial parks; integrated energy system
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Table Al Equipment parameters and P2P transaction price list

SH HfH e Bl
P 30MW el eV 0.8.0.8 ke/(kW+h)
o)l 10.3.25 m/s rﬂiﬁ,\rf,l,lp 10,10 MW
Y 1000W/m’ TUMN T 1.1h
T, 25C penr penr 0.20 MW
i 0.11 Py PV 0.30 MW
B 0.4.0.1 Ph P 0.5000 kW
Mus Misersa 0.75.0.72 AN AN 0.2000 m?
0’ g 0.15.0.2 Py prs 0.5000 kW
Mesc M s 0.95.0.95 GG 0.1000 m?
N T 0.8.2.165 A AR 2000.,2000 m*
" 0.8 kW -h/m’ GG G 20002000 m?
M 0.25 m*/(kW+h) GBS OB 8000.6000 m’
' 1.62 kg/(kW+h) AR 0.02
T 35°C C, 1
't 0.9 kW -h/m’ L, 9.7 kW -h/m’
B, 0.45m’/kg G, 39 kW -h/kg
S, 100 kg/m’ e 0.15.0.8 7i/kg
) 5d gt 156/(kW+h) .5 7C/m’
K 1 AR AN L 0.35.0.49.0.56.0.35 75/(kW - h)
R 8.314 J/(mol -K) FpFp Fop F, 0.58.0.60.0.75.0.75
c 1.16x10° kW -h/°C EronE 0.35.0.35.0.21/0.49 JT/m’
Pu 998.2 kg/m’ o 0.525 JC/kg
V., 1000 m’ N 0.14.0.14 J&/(kW -h)
n, 5x107° kW/C Msc s 0.95
Mo 0.25 o 0.4 7C/m’
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