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Power regulation and generator tripping control strategy for direct-drive
wind farms under sub/super-synchronous oscillation risk
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Abstract; Direct-drive wind farms usually trip all wind turbines to ensure power grid security when facing sub/su-
per-synchronous oscillation risks. Tripping the entire wind farm not only seriously damages the production operation
of the wind farm, but also causes a large impact on the power grid, which is an emergency measure that has to be
taken after the situation escalates. To address this problem, this paper proposes a wide-frequency measurement de-
vice assisted power regulation and generator tripping control strategy for direct-drive wind farms, to achieve early
warning and rapid suppression of sub/super-synchronous oscillation accidents. The wind farm pays attention to e-
vents such as lightning tripping in the regional power grid that may induce oscillations at any time. When receiving
an event report, the wind farm immediately enters a pre-warning state and adjusts the power of each wind turbine
according to the pre-action strategy to enter a low-inducing state, while the wide-frequency measurement device en-
ters an emergency state to monitor whether the wind farm has sub/super-synchronous oscillations. When oscillations
are detected, the wind farm defines the tripping intensity index according to the distance between each wind turbine
and the grid-connected point and the power of each wind turbine, and executes the tripping strategy for some wind
turbines to achieve oscillation elimination. This paper establishes relevant simulation examples to verify the feasibil-
ity and effectiveness of the control strategy. The simulation results show that the proposed power regulation and gen-

erator tripping control strategy achieves the suppression of oscillations in direct-drive wind farms, while avoiding the
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tripping of all wind turbines in the wind farm, reducing the impact on the power grid.

Keywords: direct-drive wind farm, wide-frequency measurement device, sub/super-synchronous oscillation, gen-

erator tripping control strategy
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Fig. 1 Direct-drive wind farm grid-connected

structure diagram
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Fig.2 Wind farm control architecture with wide-frequency measurement device assistance
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Fig.4 Power correlation coefficient curve

K (3) e i GEHHLH—FZS RIEEES 4, THRA
vy /{1
D, D,
5@:+Ad 5;:+A“<1
d, = (5)

1 Y|

max

KD N B KA IE S bR [ B2 D,
SR 3 P B IR e KUHIL A SE PR 2s RIS s A, R
HE B R A SR, HAR YR K s 1 TS BRI e, 18
FATHL0.3, Wi Ph BRI, ZE R —3ek i, il g
TROMERE EARATIR U & KWL S o, MRPESCHT EALHY
RHUETTHIZ p, THEEE A RWUR TIPSR A,

i KU 3 1 s 38 A T 8 s Bl 2 BT, e
KR UINLBI(EFE br A ™ 38 H TH0. 5, 7EX
HL BN UIMLEh VR $8 2 I , ol 12 il 2% 2 AR 4 UL
SEE EAREE RS KA HLE bR, RS
KMV b5 B HE AR 1 RN, KT BIEFE AR 1Y)
RMUSIIHLAE B, /N F B E F8 b 8 RUBLaE A UL BA
G, BRI I SR I A 5 R

“?1 BTHL A" e
N N N
Y

B KHLE

K BTHUA S

H5 =4 Reiit
Fig.5 Control strategy process

5 {AHESXWIIE

B UEAR P A AT A 7R PSCAD gy
IR 37 0 ELRRAY  ASEADL KR 37 O 090 A5 P, 190 i 3
AR RSN A A ) SR X T RE AR Y W/ ) 2D
SRR TR B I (VS I eax BN 7R 1 g s R S
Jizs, Hoh KU 6255 10 6 XL, KUHL 37 9 9 26 %
ZHC0 LR RHLEE T M 8RB d, RS L,

— 141 —



Ee3n LIW QY|
2026 £3 A 15 H

5 L %

Electrical Measurement & Instrumentation

Vol. 63 No.3
Mar. 15, 2026

5 R, S50 B KMLE FH A4 758 153 UML) 4 il
RIS 8052 SCHk [ 6-7 ] 5 B A — L HE 3 S5 84k
RSB R, =0.36 Q L, =0.001 H, A& I &
T A AR s B BRI H — MR I B S5 a4k i S 5k
SEHOBIAS D B AL o AR KUH 37 A )
LRI SH L, B L 3751 90 i ) 5 B, S4B XU
Wi NS HLIN | 51k K S/ B R AR R

JRHLL
(2 MW)

L2
2 MW)

KHL10
(2 MW)

BH6 b3 Rt M Eih 254
Fig.6  Grid-connected topology of wind turbine
in wind farm
P ERE ZHA R M TRE, £ RET

KL LG DR AR 2 hal il RES 1 BERUXR
Y ZBONBLAL T KB A7 RS (BB TE AT L 2]
2.9 s I UL 74 A HL M5 B2 i AR B Tﬁiﬁﬁﬂ?ﬂ
3 s I KU 3R IR 2 5 0 1R 8L, IR AT Tl 1
K7 Jern 1 XU 37 R 2R AT T8l 1 '3”%%5%??@?
B JG 23 500 X8 L B4 JXUERL 37 I 19 5 4 R 5 A Sl 2
K B R TE AT SIS, X kA i R

i WY S R AT, ELXUH 37 22 Wi O R e s AT, Tl
VESRISTE— E R B 4R 1 XU 35 100 X Hi, 190
IBETT .

A2 R RALEATRE

Tab.2 Operating state of wind turbine in wind farm

AAHLEE KA1 IR 2 &3

ML FEPR LTI ARTE S TR E S (T YRS
H—fLHE /MW /MW /MW
KM 1 0.3 0.2 1.5 0.3
AL 2 0.6 0.2 1.5 0.3
AHL 3 0.3 0.2 2 0.4
AHL 4 0.6 2 2 0.4
KL 5 0.9 2 2 0.4
KA 6 0.3 2 0.2 0.5
KM 7 0.6 1.5 0.2 0.5
JAAL 8 0.9 1.5 0.2 0.5
AL 9 0.3 1.5 1.8 1.5
KL 10 0.6 1.5 1.8 1.5
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Fig.7 Simulation of state 1 pre-action strategy
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Ee3n LIW QY|
2026 £3 A 15 H

5 L %

Electrical Measurement & Instrumentation

Vol. 63 No.3
Mar. 15, 2026

B9 RE2HAAMEETRNZTLER
Fig.9 Simulated A-phase current of state 2 wide-
frequency measurement result
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Simulated A-phase current of state 3 wide-

frequency measurement result
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Tab.3  Wind turbine tripping strategy list in wind
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AL RS 2 YIS IRAS 3 PILAE S
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