T[] 3 R A0 i o ) 7K L DA B e 55 SVC RREAN
PR 2Bk &AL

=, OFBUER,BNE,BEE, B, T’z
(1. EMIPUE ST DU BGER 6100412, EIRIDU )48, 18wl R oE e, U1 it 610041 ;
3. DU KA TR 2B, DUl (R 610065)

H B DB RBRAIRG R AR AR TIEITERT R IA T RACE BB R B PT3EH AR kA6 3
e, TG FHOR B A K, A S M P E R ohAME 82 (SVC) K Z e 2 F 3 K i@ id SVC M A di 45 4) 4 A
KSR 5 I ARAE T 00 B3, F R T —4F SVC Mdmdi g4 5ok b ifik 2 Pl ARIEAS AL %, §4, 25
T @4 KEHF SVC 8 BHLE 574 & G FAAAER | 54 SVC 89 A9 32 4 RIE | S 547 AT IR AR A 3 4 S AR S 3R
Gegdr e b R e b ARARIR IR MR R A K AU — KRR A A AL B AR i A R AR AR B AR
AR It B G EAR B ABARIR IR 5 M7 R 48 1, U5, JE PSCAD/EMTDC F & L33 T AR WALLAA SVC 45 AAER | 3T P73 o
HEPATR ORISR, 4 B REW I TR AR & el R b R A AR IR IR S PR AR ), ] BT 3R T K AL iR
SRS

KABIA K HLHERR s SVC FHIASR S w] ;B ARIRS ; AR RE

FESES . TM 721 XEERERG A XEHS:1003-6954(2024) 03-0017-05
DOI:10.16527/j.issn.1003—-6954.20240304

Joint Optimization of Hydroelectric Governor and SVC with Additional
Frequency Control Parameters for Ultra-low Frequency Oscillation

GUO Liang', ZHAO Jing', DENG Zhisen', YANG Xiaolei', SHI Huabo®,
LYU Feipeng’, WANG Yuhong®, LI Peiyang’
(1. State Grid Sichuan Electric Power Company, Chengdu 610041, Sichuan, China;2. State Grid Sichuan
Electric Power Research Institute, Chengdu 610041, Sichuan, China;3. College of Electrical
Engineering, Sichuan University, Chengdu 610065, Sichuan, China)

Abstract ; Ultra-low frequency oscillation suppression of interconnected power grid is crucial for safe and stable grid operation.
The existing studies only consider optimizing the PI control parameters of hydroelectric governer, which may reduce the
hydroelectric frequency regulation capability. The significant growth of static var compensators (SVC) in power grid introduces
a new idea for ultra-low frequency oscillation suppression. A method to jointly optimize SVC with additional frequency control
and PI parameters of hydroelectric gover-nors is proposed. Firstly, an equivalent model of a single-machine single-load system
is established, which contains a hydraulic turbine and SVC. The principle of SVC with additional frequency control and its
suppression effect on ultra-low frequency oscillation of system are analyzed. On this basis, taking damping coefficient of ultra-low
frequency oscillation and primary frequency regulation performance of hydropower units as optimization objectives, the controller
parameters are optimally designed to improve the overall capability of ultra-low frequency oscillation suppression. Finally,
a simulation model for the hydropower units and SVC is constructed on PSCAD/EMTDC platform, which verifies the
effectiveness of the proposed method. The simulation results show that the proposed method can effectively improve the
damping capacity of ultra-low frequency oscillations in power grid with high proportion of hydropower, and can also improve the
frequency regulation capability of hydropower units.
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