$52% 58 #AHAE Vol52 No.8
2023 /£ 8 A THERMAL POWER GENERATION Aug. 2023

DOI:10.19666/j.r1fd.202212249

A AAuA T R AR Kk B AR 9
i A o

= ki, E ML AZAY BmEHL A O#ML 7 B2
(LERZAERIRSERDAR NS, X 100052;
2 A KFRBEIRESR, L &% 210096)

i E] HRRAERRALT BB TS, MK T KEME AGC HMAMEE, HiERAFELSK
WAL AGC FAMBAREKREE AT L R ERSE, 43 B AT KIS AM 2 AR F e
T R Fr A4 R SR A KRR R AP, BEAT T F RV T QAT AR AT 69 KA B A
RAMAGT . Bk, B THMAT QFTAET, WAKI, Fa. TR EF G
A, FGR—HAARAR, KR miaRGIENIRA; Hok, 2T A% A ATSITHRILE
A, ZHFERNMLER, t—F @ T RAANHOBES; K5, BT HBIBIET ALAT
Tk, AR AV AR E 69 KAEIRA I 7 AT RSB R & RE 4534 B g AR R S F 7209 B 69,
WIT A G AR R A AL B Ao Bl L R RO R v B, SRR T AL f AT i AR P aY R
PRABAR, G Bk A 049 9] 22,

[x 8 8] T afrdA24m,; ek, BRAAM,; BiTHhiL; AsHie

[SIAARXIEN] 4k, T4, AEAR, F. FENAT 73RS G KBRS AM A AR T A # A K8, 2023,
52(8): 104-112. LI Zhen, WANG Nan, ZHOU Xichao, et al. Optimization method of joint frequency modulation load of thermal
power unit and energy storage considering the characteristics of thermal power plant variable load process[J]. Thermal Power
Generation, 2023, 52(8): 104-112.

Optimization method of joint frequency modulation load of thermal power unit
and energy storage considering the characteristics of thermal power plant
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Abstract: With the gradual increase in the proportion of new energy in the energy system, increasing the difficulty
of AGC frequency regulation of thermal power units, energy storage systems combined with thermal power units
AGC frequency regulation technology in China's power industry is developing rapidly. In this paper, the joint
frequency modulation system of thermal power unit and energy storage system is studied for the problem of not
considering the characteristics of unit variable load process and the lack of relevant evaluation system. Firstly, the
thermal unit coal consumption, lifetime, environmental friendliness and energy storage lifetime models are
established and uniformly transformed into cost terms during the thermal unit variable load process, thus
constituting the corresponding evaluation system. Secondly, the system day-ahead operation optimization model is
established, and the system load allocation strategy is further refined by considering the optimization results. Finally,
the method proposed in this paper is verified by a case study. The results show that the optimal allocation strategy
of joint frequency modulation load of thermal power unit and energy storage proposed in this paper can achieve the
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purpose of energy storage state management; and through the optimal selection of unit variable load rate and the
coordinated response with the energy storage system, the process of unit load change is alleviated the problems of
excessive environmental protection and rapid loss of lifespan.

Key words: variable load process characteristics; energy storage; joint frequency modulation; operation

optimization; load optimization
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Fig.9 AGC command-based variable load simulation diagram
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partial magnification diagram
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