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Research on high resistance grounding time domain equation based distance
protection for wind power accessed power system
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Abstract: The feasibility of protection adopts traditional model identification method based on time-domain signal on
DFIG based wind power outgoing lines is low because of the high harmonic and frequency deviation. Although the
distance protection based on time-domain performs well when being applied on wind power outgoing lines, miss
operations of distance zone I may occur under outgoing line single phase high resistance grounding faults. Aiming at the
feasibility problem mentioned above, a principle of high resistance grounding time domain equation based distance
protection is proposed. Based on time domain distance protection principle, by reconstructing the time domain equation
and adding the identification of transition resistance, the defects caused by somewhat ignoring transient resistance is
overcome. Simulation results show that, the proposed high resistance grounding time domain equation based distance
protection can adapt to the outgoing line of wind farm accessed power system, and avoid the miss operations of distance
zone I under outgoing line single phase high resistance grounding faults effectively.
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Fig. 3 Fault characteristics of DFIG wind system
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Fig. 4 Action results of power frequency distance protection
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Fig. 5 Action results of time domain distance protection

Bl 4l g, JE T AR 2 ORGSR XU
16 H 2R R AR G S I R B I, R R . HAR
BB LS = B R S 8RR S 1 BeA?
EX NS XAMESH IS . B kI R f 18
I, DX NAE S KBS K.

S mlan, STk S0y, ERESE
PER RO AR, BE RS T BIX N IERSIE. XAMAE)
1, B L BRI BEIn, XN 5 R A4E3IIE,
kP RHIA R 10 Q K UL LI, ZEREES T BEIX N
PRl N 2 I AR ARSI S, ook % Fa BHL 8 355

zi b, DL E PR S EIAE 20 ms B A Y
REFIBT LRI B VRS B0 o T T A B B O B B A
AR, R AL N RS, X AMRBI
NG, T e s B L S PN A7 X R S 1) 5
Wi, 75K AE 4 Jm M R R I, ORI e IE B 1E
{E P O SR B P TR P BHRE ) 384855, PR HE
X NAFETE BN
3.3 5 MEEMRE A IEREERIPHEE ST

TIBHEAF 3.2 HTR, e I i B
PRI HE G K IR BRER AT, A SR UEPT R fE
2 P kg R R g I B[] (R, R 10
ms F G o B R RIREAN S LR T i s s 1
IF ], ROCRY N 525 R s . B0 kA
JGf0.01 s I, fRYZEE M SIER L. AUEPTRE
FEHRBHVERE, PUKAERAHZ 0 Q. 50 Q. 100 Q. 300
Q Y% F PR RO A ] A7 B2 SR 6 BT

B 6 RS EL RIATICS, Wk 1
PR

100 100
FUURSEETIR D W B
60 60
3
S 20bsmi c 20
= B 2 i
= 20 )
-60 -60
-100 100
-100-60 -20 20 60 100 -100-60 -20 20 60 100
RIQ RIQ
[X P A e [X A e
(a) 4 I Fe b g
1
100 00 R E R e
60 S LB 60
c 20 o 20 ssEmitiay” )
G _ G
X ool senini = 90 ~
-60 -60
-100 -
0060 20 20 60 100 10000760 20 20 60 100
RIQ RIQ
X N e [X A g e
(b) 50 Qi 95 v BH P2z b s
100 100
60 W BB 60 W PH<J'L i
f
o 20 a 20
S ool sembiw 0] s
-60 -60
-100 -100
2100-60 —20 20 60 100 10060 20 20 60 100
RIQ RIQ
[X P e [X A e
() 100 Q% Hi BH Fz b g i
100 100
60 PR EETN 60 TR e
] 20 c 20
= S
™ 201 deEpdf = =20 g PR
-60 -60
-100 -
2100-60 20 20 60 100 100500760 =20 20 60 100
RO RIQ
DX A i [X A i

(d) 300 Qb I FH BFL 22 Hh i e
6 Z5MEEEE AR R

Fig. 6 Time domain equation of via the high resistance

grounding distance protection

R 1 ANAREBERP | RAMEER

Table 1 Action results of the proposed distance protection

Hedh XAREEENE  XANETR AT HEAE
& MR 2 P
50 Q ib LR 2 P
100 ©Q J9 FBH 2 2
300 Q i HPH = 2

HIZ 1 RTAR, 28 i BH e i I ey R e 2 R 4 A
JRCHEL 2R G L A 4 v BEL P ) R A, A 0
RIPT BB TERE,  BERrIE M+ X R GEL
Mgk gk 7R B ORI AL, BIARZ RHLAR
GRS, ST DRI s P Bl



R, &

T8V T AL N R G A B M I S0 REBR 2SR AT

- 127 -

TR, ORISR m I TR R, SR P s
I BAT R A PUad I W LK PERE .

4 i

T oot = PR D L R P R R PR Y

ST AL S ig
1) JXCHLF N HEL R BT SR v U« A (i A% 45

OB P A I T AR 48 AR (R R 2 ORI T XUH

RGUE M LN AAAE A IEENE RIS . S1AMER

eSS G P A o O N ERE N AT

e Ty 3 PR B T B N ERAPE SN I BL A
2) I B DR AP AN B2 X 2R G e 1 1)

Wiy, X ZR GE T R O BEA . I LT e

I RO, DR ey B JBE PR o (H 2% R iad 8 r B

I, TN il Al AN, B

VERTSEVE B, HREE R BB R, S kB ER

BT BIX ORISR .

3) Pt ey BEL 9 1 i 358 7 R 2 R A DL N s A

N FER, RTINS ORGP DO o X

WO TER, B A O, R T

I dsl it BT I R B RE ) 98 B, HAA BRI

BRI RE Sy, BOEH TR RS
4) LAEORY Jg BERRE TN B, AE XL R S

R RA I Zeh, @R BIAR, (RS T A

HLAR RSO, i A IR B rR e i,

PR IVA R S v R 2 1

Sk

(1] BRffh, 2R, Kk, 55 K T #00RER GO R

BRI AT D], B RGRY SR, 2015,
43(7): 108-114.
CHEN Weiwei, LI Fengting, ZHANG Yu, et al. Impact of
wind farm on distance protection for T-connected to the
dual power system[J]. Power System Protection and
Control, 2015, 43(7): 108-114.

[2] ZHONG Xian, FAN Yanfang, CHEN Weiwei, et al. Study
on LVRT coordinate control strategy of DFIG when
considering non-rotor side crowbar protection[J]. JCIS,
2015, 11(18): 6747-6757.

(3] A, mdd, Rouss, &5 Mg iR iR AR
Ao BB LR SRR ). B RS
¥4, 2015, 43(8): 21-27.

BU Qiangsheng, GAO Lei, SONG Liangliang, et al.
Short circuit current and voltage frequency inconsistency
in wind farm and its effect on distance protection and

relay protection test[J]. Power System Protection and

(4]

(5]

(6]

[7]

(8]

(9]

[10]

Control, 2015, 43(8): 21-27.

B, BEHETE, E RUBER BRI AR AR JOE
Ak R ATIEI]. WD RGERIT S48, 2016,
44(5): 47-54.

ZHONG Xian, FAN Yanfang, WANG Yibo. Research of
transformer and outgoing line protection of collection
station where cluster of double-fed wind farms put in[J].
Power System Protection and Control, 2016, 44(5):
47-54.

BT, O, B NIRL X R LR A I 2
W ARERR[T]. #J) k3, 2016, 45(10): 1-5.

ZHAO Yong, HAN Bin, FANG Gangli. A survey of
condition monitoring and fault diagnosis for wind power
generators[J]. Thermal Power Generation, 2016, 45(10):
1-5.

T35, XM, XUSCRR. WG - Hs 44 2 U0 i JR e KT AN
KATRA I HTRERI]. I35, 2016, 45(2): 34-39.
HE Qing, LIU Hui, LIU Wenyi. Exergy and exergy cost
analysis model for wind-compressed air energy storage
system[J]. Thermal Power Generation, 2016, 45(2):
34-39.

MRIGEE . FRFAAGER SRR AT 10 KV 0L R 4k i L4
HATC A f 007 EC 3 M D], 00 P il K27 2 4R (A AR R
Jii), 2016, 44(5): 53-59.

CHEN Yanjun. Simulation of co-ordination of resistive-type
superconducting fault current limiter and relay
protection in 10 kV distribution network[J]. Journal of
Henan Normal University (Natural Science Edition),
2016, 44(5): 53-59

FH, PV R IR To 2 R e A R S R KR
S ES | R TN EER NN = A S A e TSN
2016,44(3): 37-40, 46.

WANG Meng, SUN Changxing. Maximum efficiency
tracking control for magnetic resonant coupling based
wireless power transfer system[J]. Journal of Henan
Normal University (Natural Science Edition), 2016,
44(3): 37-40, 46.

skfres, ERE, 0. KOy REHIERIA A
F G0 0 W R AE 4> BT (0] E R BER, 2012, 36(7):
176-183.

ZHANG Baohui, WANG Jin, LI Guanghui. Analysis on
fault features of wind turbine generators concentratedly
connected to power grid[J]. Power System Technology,
2012, 36(7): 176-183.

REINAR, EHGE, SRR, & FE T2 H0R0 M mfE
B R B AR 9P BVE 0], b B HL DR 2 A, 2011,



- 128 -

® LRGP B R

31(31): 173-178.

SUONAN lJiale, WANG Zengchao, ZHANG Jiankang, et al.
A novel distance protection algorithm for high resistance
grounding faults based on parameter identification[J].
Proceedings of the CSEE, 2011, 31(31): 173-178.

(111 AXRAL, ZRPRTH, she, A5, XX L3 (R A R P x)
PRESRAZ D). e Hs fE 2%, 2016, 52(9): 116-120.
YANG Huanhong, LI Qingbo, KOU Ke, et al. Impact of
frequency characteristics in wind farms based on
doubly-fed induction generators wind farm on distance
protection[J]. High Voltage Apparatus, 2016, 52(9):
116-120.

[12] #R, WEEE, B, & KRB Lg% A 7 &

BR B IR AP I AE AU [T]. W RGO S, 2013,
41(10): 118-125.
XU Yan, LIN Xutao, ZHAO Liang, et al. Research on
impact of large wind farms on distance relay using power
fault component[J]. Power System Protection and Control,
2013, 41(10): 118-125.

[13] BiRwkis, skaxfe, #Mahia, & RAHRIEMARI LEARC

PR PR AP FH T 0000 R 37 26 S 2 B 3 e 2 AT ).
L) A3l BE#, 2016, 36(9): 74-79.
CHEN Linhao, ZHANG Jinhua, DU Jinsong, et al.
Applicability of phase-comparison distance protection
based on polarized voltage for outgoing transmission line
of DFIG-based wind farm[J]. Electric Power Automation
Equipment, 2016, 36(9): 74-79.

(14] Etinids, Wulns, fifeih, 55 K iigik h 2 A LA i
BRI BRG], 2015, 43(12): 61-66.
QIU Yutao, PAN Wuliie, NI Chuankun, et al. Equal
transfer process-based distance protection for wind farm
outgoing transmission line[J]. Power System Protection
and Control, 2015, 43(12): 61-66.

[16] TRIE, RIEL, Wi, & AR EREEAR

S E N T, BT RS BEL, 2015, 39(22):
10-15.

WANG Chenging, SONG Guobing, TANG Haiyan, et al.
Adaptability analysis of distance protection in power system
integration with wind farm[J]. Automation of Electric
Power Systems, 2015, 39(22): 10-15.

(161 kfr<y, Fxt, Jrid, 55 KOALHE Ak B OR 57 52 I

(N)— X 36 Hh B R DR P S e BT D). " H
A Bes, 2013, 33(6) 1-6.
ZHANG Baohui, WANG Jin, YUAN Bo, et al. Impact of
wind farm integration on relay protection (6): analysis of
distance protection for wind farm outgoing transmission
line[J]. Electric Power Automation Equipment, 2013,
33(6): 1-6.

(17] XK, RELE, Primik, 55 TR B4R IUEE

M BE B fR4 7 R3] B W B R, 2014, 38(11):
3211-3216.
WANG Huanhuan, SONG Guobing, ZHONG Gaoyue, et al.
A distance protection scheme based on fast phasor
extraction algorithm[J]. Power System Technology, 2014,
38(11): 3211-3216.

ks BEA: 2016-12-10;
fEETE /T

BRAW1993—), B, MEHRLE, FRFOAHTH
A GBI PMBARL & A A gk wARY; E-mail: 826686025@
qq.com

B335 (1971—), &, @EHEH, al3dx, MEAFF,
BEF 7 @) ) R AER SRR e M As s R E-mail:
410849062@qq.com

A R (1989—), B, MEHARL, TEHRTEANE
X, F P AR B 4% B4R 47, E-mail: zx18673760021@

sina.com

f&[E HH#3: 2017-02-05

(%% 2#1m)



	DOI: 10.7667/PSPC162027 
	适应于风电接入系统的抗高阻接地时域方程距离保护研究 
	Research on high resistance grounding time domain equation based distance  
	protection for wind power accessed power system 
	WANG Huanhuan, SONG Guobing, ZHONG Gaoyue, et al. A distance protection scheme based on fast phasor extraction algorithm[J]. Power System Technology, 2014, 38(11): 3211-3216. 



