$52% 53 #AHAE Vol.3  No.52
2023 4 3 A THERMAL POWER GENERATION Mar. 2023

DOI:10.19666/j.r1fd.202209242

SR KKKEEWG S EIRXALHEC D 4 4
W B4R AL 7 T 47 % 42 4

;om BSMHE FREL B OH!
uﬂmm@%%ﬁAa%ﬁﬂ Sk, L kR 030001;
2. Rl %k A S AR P, L KR 030001)

Ki E]AMARES ZAT ZNE G ERKA S R E, BARE T —A B AKX AR A4
Bra R K K469 % RIB LI /) R AR R QTR EILH Tk, %7 FUAEFAN KB
RIB =41k £ A B AR ARG A R oR 847 R RACH Sk S AR M3 . KA B & ROl b ik
B A, & RIBE PID R #7486 8 5B EAT W RRAL, 215 R S & ML)
'F R AE 9% éﬁﬁﬁﬁ?%&ﬁ‘:%}iﬂ#ikﬁ, BB ZERAKKBH ZRBELFKELS Z%
A, ST ARRRE R T ETHELIRE ) R AMFRREED FRE, MNXARERRIL
& KIBAG AR B ITAR Ty k0 A 2tk e R R AU, PRI S KB EIK {7 R F4%
T BRI R TR MR E T AR, BA RIFAF AR R,
[X 8 ] AanFEs: Sahiki; 2REKEN AL RS 58K

[SIAARNXER] F65%, &b, FRRE F. SHEKKEN S RBALEE ) ZAWMBHRA L FAMERH[I]. #H K8,
2023, 52(3): 136-143. GUO Qiang, XUE Zhiwei, LU Xiaohui, et al. Optimal control of load frequency of multi-region
interconnected power system based on mutual benefit of wind, solar, water, thermal and storage power[J]. Thermal Power Generation,
2023, 52(3): 136-143.

Optimal control of load frequency of multi-region interconnected power system
based on mutual benefit of wind, solar, water, thermal and storage power

GUO Qiang?, XUE Zhiwei?, LU Xiaohui?, YANG Qi*
(1. State Grid Shanxi Electric Power Company Electric Power Research Institute, Taiyuan 030001, China;
2. State Grid Shanxi Electric Power Company Dispatching Center, Taiyuan 030001, China)

Abstract: Aiming at the characteristics of interconnection and multi-source in modern power systems, a heuristic
intelligent optimization algorithm is proposed to assist multi-area interconnected power systems with wind, solar,
water, thermal storage to optimize load frequency control. This method takes the area control error of each region
as the objective function, and uses the advantages of whale intelligent optimization algorithm, such as strong
robustness, high solution accuracy and fast convergence speed to jointly optimize the parameters of the PID load
frequency controller in each region, so that the system can maintain frequency stability and long-term safe operation
under various random disturbances. Finally, a three-area interconnected power system model with wind, solar, water
and thermal storage is established to compare the frequency and tie line power deviation of the interconnected power
system in different optimization tuning methods, and test the stability of the system in different regions under
different disturbances and the effectiveness of the proposed method. The experimental results show that the
coordinated optimization tuning method of the multi-area interconnected load frequency controller adopted in this
paper effectively improves the stability of the system, and has good robustness and practicality.
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