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Abstract: In response to the potential frequency secondary drop problem of direct-drive wind power systems
in the scenario of continuous frequency drop faults in the power grid, the principle of primary frequency regulation
of direct-drive wind power systems was analyzed. A primary frequency regulation control strategy for direct-drive
wind power systems was proposed based on the product and difference combination of frequency change rates at
pre- and post-sampling times. According to the established criteria, the droop coefficient of the direct-drive wind
power system in different frequency response stages was adjusted by comprehensively considering the fan speed,
frequency deviation, and frequency rate of convergence, to realize the active frequency support and flexible
frequency modulation exit of the wind power system. A simulation model of a direct-drive wind power system was
established in Matlab/Simulink to verify the effectiveness of the proposed control strategy.

Key words: continuous drop in grid frequency; direct-drive wind power system; droop coefficient; primary
frequency regulation control
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Fig.1 ~ Grid connection control block diagram of direct-drive

wind turbine based on virtual inertia response
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Fig.2 Influence of different droop coefficients on frequency

1.2 RGN R
A0SR 2 8 XU &R B AN [R) 1 S R UL Y

AR B ASALAGNE L , 41 0 A KUBIL A 152 8 i 1o 2
63



BAEF 2024F F54% FH 124

IBsAR R AR G MR T O & SR RIS ) Rk

PE, KBLLL T R H g XS 5 K R 50—k
PR ], T LA 3] 3R G A AR g 7 A R 4 4] 3
Frsten, 3 TR T, o XU R GE AT 2 2 48
FR L M BT 1) 3 80, K R & LML e S v 2R
B, K AR R B, b Lk, XU R SRR 3 250
S R, AP, A I R GE I DR s A

+

AP, + o AP, [ Af=
) Y sT,
¥
AP, | -K, |,
1+sT, |

AP,
3 RGN R
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Fig.4 Diagram of droop coefficient adjustment of the wind

power system during the frequency support stage
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