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Relay protection methods for preventing disconnection of wind turbines from grid due to voltage rising

WANG Shun-chao, WU Jin-cheng
(Renewable Energy Research and Development Center, China Longyuan Power Group, Beijing 100034, China)

Abstract: During several large-scale wind-turbine-generator (WTG) dropout accidents, part of the WTGS were tripped off because
the system voltage exceeded the overvoltage protection value of WTGs. One of the problems exposed in the WTG dropout accidents
is that some of the relay protections are not properly set up. In this paper, the principles of overvoltage relay protection of WTGs and

capacitor banks are investigated, then a method of calculating the voltage drop on WTG’s transformers and power collection lines is

given; finally, several principles to set overvoltage protection of WTGs and capacitor banks are proposed.
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Fig. 1 Voltage profile during the large-scale dropout of wind

turbine generators
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Table 1 Voltage protection set value of capacitor banks in

wind farms
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Table 2 Voltage protection set value of different wind turbine

generators
AR PRI & {E/p.u. FFEm /s
GE 1.5 MW juRispie 1.1 0.3
Gamesa 2.0 MW R 1.16 2
&M 15 Mwt L 1.095 1
ety ah ) it R 1.1 0.1

oA T B BT b B XL Ak R A S T
FR R R ZE A, 1 1T A — 4% S 28 () 4 F 28 15 A 491
THER AL DU AR Z A8 AR T R b AR A
MLk Up 4 1.15 pu. CREZARSRAH RIS R E B0 1.15
pw), EHLEN SN 15 km 2L, T2
KA Yy LGI-120/25 CFEFH R=0.263 Q/km. HLHi
X1=0.392 Q/km), FE R FILEEN 15 G 2 MW [
KL, A& HALIC T )36 A -655~+655 kvar (3
R KL cosp=—0.95~+0.95), FAE K HLHLLH 2 [a)4E
LKL N 1 km, KHBEHLAFZ TR, 2
84 2 350 kVA, 5 3% BLPT 1,%=10.5, i HE K 24 kW,
THHEAS, BRMBSEEAEM Rr=12.5 Q, “E{idHt
X1=533 Q.

A L2 % DL B R LWL i PR P AL T DAl ok
WA HARAS . THEAREL 35 kV BEZE AL A T4l 4,
HAEEN 1.1520° pu, HALT SN PQ 1.
TR, KN, F1E cosp=1 HI cosp=—0.95
PR T80, N MatPower! 1o 55 b T 00 £
A SREHLHE AL (690 V) f FEL AR, &5 B /&
2 SEERPTR. WAL, R Rt R D) e FE T LA L
MR B o 2 R FAL B A 1 D 26 R s A7 N
(cosp=1), I T4 FaL 28 14 fe AR iy (1) R FEL LA FL A
ZAHIAHE] 1.202 pus MR MG E R ) R s
AT Che AU A L H R Ry AR 15 TE D D, 76
T R LA T S o #80A B AR BRARZS I, 5
v MWL HL A 1.155 pou., LA 35 kV BELR
Ab LR AR Y

AroL, REALAL B ST T RE ) AT L
FERE FRRR L AR i . SR, ERTEE
KMV A TR AL S R Re r, R E
R BOEIT 7 BERME LT, R EHLH
A H AR LA I S s T 35 kV REZR L R bR L (H .



FMEE, S N URBLZL ey s Jd I PRI HL R 37 SR - 149 -

1.21 P

—°—cos¢): 095(* i)
1.20 - cosg= 1({¥EAH) B T
9000 com: ())S(f Hn)

(L] R AR R AR AR AR
LI6 e guer @i R ARPORPRTRR

JRHHLHE L /pou

1.154::-2" O

1 23 456 7 8 9101112131415
BlALg 5

2 RKERHEL AR B E

Fig. 2 Voltage profile of wind turbine generators
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Fig. 3 Voltage and current in power collection system
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high-voltage ride-through capability with the relay protection of
capacitor banks
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Fig. 5 Simulation results of condition I
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Fig. 6 Overvoltage protection values in condition II
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