H2h b 3 R 5 5 H

60 Techniques of Automation and Applications 2026 4F 55 45 4% 5 8 1)

DOI:10. 20033/j. 1003-7241. (2026 ) 08-0060-06

ETFEMREEHNXEREZBREIREBLIESFiE
Jid W, BN, BUREG, BRIGER, X B
(MERE T E A e Be IR A PR, 80 iEm 232000)

7 EoGRERE AR BB SRR R SR A B R YR B — e s, U R e 31T, N
I, 32 RO R IR YRR R B RS TR B A s Ak ik . MR S I i 2R A R WA A S AR R R TR A Ak
L ARYE R Gesh AR e ORI 2 BTt Sk shis Ay, ST R I B 1 e R [ B IE Y SCERZE SRR Ir ik fE AN )
BT T Y Re R R I ) i AR i 5 R G SR I i B — 3K, AR IR R AT R S s M E BN A 3 M, Rk L R
PRIFFRE , DR Uk 2 05 B BH S R0, IR s A8 B A R i, B RAF RSl N GE ) Fn& etk . IRl , DR BRER S5 S I UE T 3% 7
TEANR) B A 2541 T RO 38 7P , e R D2 5 1 5 R GRS VLS R 4T

KSR R I IR R RS ; BENLYL Bl s BB B 5 A Sh Ak da il ;s YAk i

hE 42 S TN615;TP273;TM762 XHERFRERD . A XEHS . 1003-7241(2026)08-0060-06

Automatic control method for power fluctuation in photovoltaic power generation
system based on fuzzy feedback

Zhou Tao, Xu Xiaoming, Wei Zhaocheng, Chen Shicong, Liu Jun

( Huainan State Power Investment New Energy Co. , Ltd. , Huainan 232000, Anhui, China )

Abstract: Due to influencing factors such as light intensity, ambient temperature, and shading, the output power of photovoltaic (PV)
power generation systems exhibits certain fluctuations, which threaten the stable operation of the power grid. An automatic control method
for power fluctuations in PV systems based on fuzzy feedback is proposed. The structure of the fuzzy feedback controller is constructed, the
input and output variables are clearly defined and fuzzified. Based on the dynamic characteristics of the system, fuzzy rule tables are
established, and a power fluctuation control program is designed to achieve real-time automatic regulation of power fluctuations.
Experimental results show that the proposed method can accurately obtain the controller output variables under different operating conditions,
which are highly consistent with the actual system response. Under the three modes of normal load, light load, and heavy load, the system
output power remains stable, the amplitude of power fluctuations is significantly reduced, and frequency fluctuations are effectively
suppressed, demonstrating good dynamic response capability and robustness. Meanwhile, the power tracking results verify the adaptability
of the method under different load conditions, with the maximum power point output matching the system state well.

Keywords: power generation; photovoltaic power generation system; random fluctuations; fuzzy feedback; automation control;
photovoltaic cells
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Fig. 1 The fuzzy feedback controller structure
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Fig.2 The triangular membership function
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power fluctuation control
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Fig.5 The photovoltaic power generation system environment
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Tab.2 Controller output variable
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Fig.7 Power fluctuation suppression effect
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Tab.3 Variation results of automatic control of

power fluctuation in PV system

FW s/ kW
t/ min
E# 7 B AT
1 1.01 1.05 1.11
2 1.02 1.06 1.28
3 1.03 1. 12 1.26
4 1.04 1.14 1.33
5 1.03 1.26 1.34
6 1.03 1.28 1.36
7 1.02 1.31 1.42
8 1.01 1.42 1.49
9 1.04 1.43 1.58
10 1.05 1.59 1.62
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Fig. 8 Power fluctuation tracking results under
three operating modes
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