F 495 26 W
2025 % 6 H

CIN CE 5 NS

Power System Technology

Vol. 49 No. 6
Jun. 2025

XEHS: 1000-3673 (2025) 06-2388-10

FESES: T™M 721

YRR ERE: A FRMRES: 470-40

8 IR e ABRSHE-R-S-LITHEER
LA RCIREIIR ] BRI AR

B, IhER, BTHR, %, K6, REF

LR 7 507 Bbe ) 5 G R R AT B R HH HE 5 5

BE(RIE A KF), THE FHT 132012)
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ABSTRACT: Under the goal of “double carbon”, in order to
promote the low-carbon development of thermal power units
and realize the development and utilization of large-scale new
energy, the low-carbon transformation of integrated energy
system is imminent. In this regard, this paper integrates
low-carbon technologies such as biomass coupled power
generation, carbon capture and power to chemicals, and
proposes a stochastic low-carbon scheduling strategy for
integrated energy virtual power plant (IEVPP) considering
“coal-fired+” coupled power generation and the coupling of
electricity-carbon-hydrogen-chemical to reduce system carbon
emissions and improve system economy. Firstly, considering
the “coal-fired+” coupling power generation and carbon
capture technology, the thermal power unit is transformed into
a biomass co-combustion carbon capture power plant, and its
low-carbon characteristics are analyzed. Secondly, considering
the coupling process of electricity-carbon-hydrogen-chemical,
the low-carbon chemical production unit is introduced and its
energy flow relationship is analyzed, so as to promote the
consumption of wind and solar power through chemical
production. Then, considering the influence of wind and solar
power uncertainty on the system, the IEVPP stochastic
low-carbon scheduling model is constructed with constraints
such as energy coupling and equipment operation. Finally, with
the goal of maximizing the expected revenue of the system, the
simulation results show that the scheduling strategy proposed
in this paper can realize the coordinated operation of IEVPP

and improve the economy and low carbon of the system.
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Fig.2 System architecture of biomass co-combustion carbon capture power plant
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Fig. B3 Wind and solar power output scenario of IEVPP
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Fig. B6 Comparison of system revenue and cost under different electrolyzer capacity
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Table B1 Thermal power system parameter table

i s B RR/ H R IR/ HLALICY: %/ BREHRA R TR/
B MW MW (MW/h) a/(7G/MW?h) by/(FC/MWh) ¢i/(7t/h) (/MWh)
Gl 200 50 120 0.014 200 75 0.98
# B2 MEHNESHE
Table B2 Gas unit parameter table
P 71 ERR/MW H 71 FIR/MW HLALICH; Z2/(MW/h) W RGRE/(VGT)
CHP 80 10 20 0.065
RB3 BEE
Table B3 Parameter list
ZH Hifl ZH Hifl
Ao CRRLFRARTIIHBEA) 350 JL/MW Pepin (LRSS &) 100MW
P, (A 40MW R, in (FIRB#RE) 52MW
Nep, (FERYER) 0.67 SH™ (e &) 15MW
¢ (lERALFT T AEFE) 0.269t/MWh Neha> Mais FEETET . HHEZ) 0.95
A (BRZE D H) 150 JG/t B (AHEERR) 0.8




