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Fig.4 Comparison of frequency waveforms of electro-
magnetic transient simulation and SFR model
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Table 1  Simulation parameters of
synchronous generators

ZH Kl

BUE 25 /MW 900
HE L /K 20
TV 8] % £ H s 5
FHJE Z 5D 2

P42 RZHR 0.05
TR 18] 5 L T/ 7

RECHL i HL A L Fy 0.3




& AH) ALK 30

®2 RBEHNAGESH

Table 2 Simulation parameters of wind turbines
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Table 3 Optimized results for control parameters
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frequency stability in power system scheduling: part I:

Parameter tuning method of frequency regulation for wind power considering
rotor speed limit and frequency safety constraint

ZHANG Long'?, SUN Dan', NIAN Heng', BI Jiarui'
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China; 2. Nanchang Power Supply Company,
State Grid Jiangxi Electric Power Company, Nanchang 330012, China)

Abstract: The wind turbine (WT) generally provides auxiliary frequency regulation through integrated inertia control, but its
frequency regulation effect is greatly affected by control parameters. In this paper, the tuning of frequency control parameters is
studied by considering the adjustable ability of the WT and the system frequency response index. Firstly, a system frequency
response (SFR) model is established, which takes into account the participation of wind power and thermal power in frequency
regulation, and the analytic expression of the frequency response indices is derived. Secondly, after linearizing the rotor motion
equation of the WT, the rotor speed model is established, and its accuracy is verified under different wind speed conditions.
Then, the control parameters of the WT are set up with the aim of raising the frequency nadir and considering the rotor speed
limit and the safety constraint of the system frequency. Finally, the simulation results verify that the proposed frequency control
parameter tuning method can fully utilize the rotor kinetic energy of the WT under the premise of ensuring the safety of the
system frequency.

Keywords: wind turbine (WT); integrated inertia control; system frequency response (SFR) model; frequency safety

constraints; rotor speed limit; parameter tuning
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