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A tuning method for high-frequency protection program of fans considering emergency
reserve and coordination with emergency control
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Abstract: The impact of emergency reserve and generator governor rate to frequency characteristics is analyzed. And the
risk of over cutting caused by wind uncertainty and alternate action between UFLS and fans high-frequency protection is
discovered. A tuning method for high-frequency protection program of fans is proposed. The method considers the impact of
emergency reserve and frequency characteristics of emergency control in isolated grid, to set the minimum value of the fans’
high-frequency protection. Referencing rounds and quantitative low frequency load shedding, the high-frequency
protection value of wind turbine is set by wheel through the continuous iteration of each round of expected faults. An
actual power grid case is analyzed, with which coordination between emergency control and wind turbines' protection is
realized, the shortcomings of over cutting caused by wind uncertainty and the possibility of alternate action between UFLS
and fans high-frequency protection in existing high-frequency protection program of fans are solved, and high-frequency
protection program of fans is optimized.
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Fig. 1 Frequency curve after isolated power grid fault
while the reserve is 300 MW or 250 MW
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Fig. 2 Frequency curve before and after increasing the governor
while the reserve is 300 MW and the power flow in

power grid is 50 MW before isolated

3) AT REE T, &K, SR 5
PIA IR B R AR N

4) FHEME AL, TR GE, U5
BRGNS WA 21 1F H Y

5) HHIRN 8 F K L DB, 180 e k)
HE LIRS 28 BN, B SRR e s (AN ZEAN K,
{ELE AT LAY D AT AT 5 (P T

%4 300 MW IR, FE X IR e J e v AL
58K T R L R AR 5 IR EL(50.5 Hz, 0.1 s)o A
WL, R PRI s 5 2 78 AN sl A I XML g AR 3
AENE, TR R SRS e e s oI B,
A DURARMN J5 8 A S ARl 50.9 Hz, dt sl
ML AT LR AT e (A B AL A4S 51 Hz, shiE
] T 52 (AN

2 MM SIER T E S =6 5 KA R
A

2.1 TF1ERYE) AR
BEAE AN T AN, A e J 7 2o P fe

AR AT PN s 6T R T B ROR, XU
SR T XA B B IR RSO, il RS
IRATDR J e it KL s R4 sV S80S U 25
AR ZE N KA 49.2 Hz M DL R 5 4 =18 BT 2415
A S A E I S N IS, A1 SO i —
N

AT58R LAAZ S B FL Y g 8], DX dak FL b Y I R
260 MW, JXUHLEH ) 340 MW KT BRI, &
H 300 MW 530, 0 i, st dl 210
MW KUHLEAZEATA = T AR e (B, KL
R4 T RHLEE 130 MW S 8% R %, 4.7 s i
HED 49.2 Hz, (RAOREBNE 1 V) 547 32 MW
i, REGWE e w3
FioRe

RS —semmzzo sizzo (deg. ) (st L09d 1F 12
51.500 : :

51.000
50.500
50.000

49.500 b N

49.000

48.500

0.00  5.00 10.00 15.00 20.00 25.00 30.00

B3 hEER 260 MW, RESEN 340 MW FXT,
TN 4 P58 5 R 3 BT 2% M [ b 2
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Table 3 Optimized high-frequency protection program of fans
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protection program of fans while the power flow out
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