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Research on time domain distance protection based on parameter identification for
cluster wind power outgoing line

HOU Junjie, FAN Yanfang, WANG Yibo
(School of Electrical Engineering, Xinjiang University, Urumqi 830047, China)

Abstract: In order to solve the traditional power frequency based distance protection’s adaptability problem that exists in
dealing with cluster wind power outgoing line single-phase to ground faults via a high resistance, a principle of time
domain distance protection based on parameter identification for cluster wind power outgoing line is proposed. By placing
the zero-sequence fault component network behind fault point equivalent to a resistance inductance model, and combining
the time domain zero-sequence fault component network with time domain full-parameter network, a time domain fault
location equation based on parameter identification is built. It has four quantities to be identified such as transition
resistance, fault distance, etc. The protection device will act according to the fault location calculated by solving the
proposed equation with the least squares method. Simulation results show that, the proposed principle is suitable for
cluster wind power long distance outgoing line, and can operate accurately under cluster wind power outgoing line
single-phase to ground faults via a high resistance.
This work is supported by National Natural Science Foundation of China (No. 51467019).
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Fig. 1 Fault equivalent diagram

BT, uga(0) da() A UL CR A 222 Ak i e
AL . HIRINBEINAE; rids Lid 23 502 KR A
B 2 6 () FELRHL . FERRAE s d(0) R Tt b 30 R PP F
TIBENAE ;. R, LR, HRE R
AN I A A R

B 115,

Uy (t):(iwa (O+Kg 3i, (t))rld + (iwa O+ 1

K 3i(O)Lid + 1, (DR, @
A, Kp MKy 70l 3o i i b . HUER IR R
B, HA Ke=(ro-r)/3r1, Ki=(Lo=L1)/3L\» rox ris
Lo~ Ly 30 R S oA K BE I IE . P HifH .
JEAH

EH T~ SCHR[15] 200 1 B Jal 2 e e i 2 T 8%
Wi pd 2 i (R VLR, R i i 5 S5 80k H gk, U]
1 OX6] I P o 338 25 i i 4 D9 4% G 61 2 P 7s o

f

'
LG“
f

Rwo Lwo | rod Loa j
!
o) is0)
Uwo l l'mml 3Ry

2 MEEFSENEZHE

Fig. 2 Zero sequence equivalent network in time domain diagram
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Fig. 3 Time domain full-parameter equivalent network
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Fig. 4 Zero sequence equivalent network in time domain diagram
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Fig. 6 Power frequency distance protection action results
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LT W B (A EELE R
g B H-B -5 AR
psh st RE:

3.2 ET SRR B EMMFMEEERIP R
HEXLL

X SCHR[15]48 B 1) 2 B0UR ol 28 v B 42 b B 25 £
1 S A SR AR R XU L% HE 2 2 500 I S 25
PRAPLEAZ X AT XU HLAK H 28 PR S P JEA 76 LA
FLOYHT, BAKZE a M 100 Q Bedtbilss A, s
TR EGEAE 1 BOOEIZ KN 85%, MbwfriE gy
1B 50% (51 km)Ab A 105% (107 km)4b, 75 4 s KA,
FREEINIAI R 0.3 so PRE IR 10 ms HEHR %, 17
FURFER N 4 kHz, FFATHIEESE, 300 Hz MK
T BB AR AT IR, SRATT I BHAAR s, i
KA 0.01 s FIBIRPBSIEE DL, D750 R a0 K
7 B8 oo Kort i Al, HZEAITE 1A
SCHR[LS14E M S H0R & m B B s P B fR s
SR T 1k 2 ROFASTI R I S HON SRR
LRI R B AR . I HLA S Al & 0 B 5 5 b
PRBS I ZE RS, ASOE W ZER D, D=(MHEh
S bR R )/ PR EE .

Y PR LR i B g s ) B 2 B R AP B AR 1
B 2.

FHEE 2 AT 4N, 4k tHEeih s 1 B 50%40(51 km)
KA a MG BRI, S BOR T 1



A, &

I N TG DAL HH 2 K 2 O] I s 2 £ B 9

- 51 -

100 200
80} SEBF KL S km 160f  SKFREREHTE 107 km
60 / 2 120
= i 2 F
= 4::f = g0
9 et Ty /
201 g g e % b BB 5 A
0
0025 50 75 100 0 25 50 75 10
t/ms t/ms
(a) DX P e 2 (b) X A st i 5
100 100
. N [
sof WL sof VG
] G
%—, 0 >S> 0
=50 5 PG =50 HEE LT
-100 -100
-100 =50 0 50 100 ~100 -50 0 50 100
RIQ RIQ
(c) XN ER B 1 (d) RAMRAB)E
B 7 SEERAAE | (RIPEEE R
Fig. 7 Protection action results of parameter
identification method 1
100 200
80 1 51 R b PR 551 km 160} SEbRHBEE 5107 km
2 60 / =120
540 S8R0
9 i b i K
20 Al e 00 S 3 0 40 o B -t B s e
0 0
0 2.5 5.0 7.5 10.0 0 2.5 5.0 7.5 10.0
t/ms t/ms
(a) DX PA) g i 5 (b) X A e i 25
100 100
W &P BT
501 DT 50 g
G G
% 0 = 0
-50 W Bl -50 HESE LT
-100 -100
-100 =50 0 50 100 ~100 -50 0 50 100
RIQ R/IQ

(©) X W Ry 31 (d) MRS 1
8 BHURGIAE 2 MIRIPEIMEL R
Fig. 8 Protection action results of parameter

identification method 2

F2 KRN EEBIRRIFANELSR

Table 2 Cluster wind power distance I protection action result

) 50%4k  105%4b 50%%4b 105%A4k
NI = QE
MERAWER  w  wm marad e
ZHARIEL 502km 99.4km  XNIEMEME  RAMRSIE
SRR 504km 1063 km  XHIFFENE  XAMEME

Be R P B A 50.2 km, L SRR S A 25K
H-1.5%, PR IEMSIE; A S0y
W2 MBI PR B 50.4 km, B ST B
H-12%M0 2 %, RZER/N, I HAR Y IR 68
i

A IR B 1B 105%4b(107 km) K 4= a AHEZ
e BB Ny, S T 1 BRI R 2 2k
~7%, HCSEBR R SR, ORI X AR B EL
%o ASCER WS HNTTE 2 W ORGP 5 L ) b
P LI —0.65% M PR 22 22, WUPEORS B4, R
PIESAEAE

B R g SECENTE 1 AR R R
&M HAT BRI BT R PR B, H bR
B, RS MRS S AR KIS H0R
T 2 (DR B AR IR R PR B T BRI N B X Ak
KAz R, SR B RE s, L
PEORSRERS R, JF B RARORA SO B PERE, B
SRR 1 AR Bk e rh [ FEIE
3.3 ETFSHORA BRI AMIEBRIFEERENE

12t 2 BN BEEFE FE (T E X L

TSRS EIR 3.2 1R, Ak
Xf LA ORA S BRI RS B, DLt R AR A A
Hiflll 40 km. 50 km. 60 km. 70 km. 80 km. 90 km.
100 km. 110 km K& 451, S PR J5t PELAE SR A X
HLIE HE L R BERS FEEAT O N BE, 20 3 s

Fo 3 SEBEXUFEIE Y LR a P BEAE 1 3 b
Table 3 Accuracy comparison of clusters wind power

outgoing line fault location

WEPE  SHAU ARG SRR SR

[958 7 R U3 S 7 U I~ 2 {1 L I o A (9]

ZXkm  WEEE/Am  FEWZEER/%  WEEAkm ERZEE %
40 42.5 6.25 39.6 -1.00
50 49.1 -1.80 49.5 -1.00
60 58.4 -2.67 59.6 -0.67
70 67.7 -3.29 69.7 -0.43
80 76.6 -4.25 79.4 -0.75
90 83.2 -9.56 89.3 -0.78
100 89.5 -10.50 99.5 -0.50
110 97.2 -11.64 109.2 -0.73

w1 3 WL, ZECAE 1 IR B
O P R N T B, O AR B 2 KT 50
km I, ZIPEI RN TR SRR,
HARZERK . b R A AE AR KOS R T
BUDXAN, Moy R B T B X AMRENILS, il
JE BRI R e S B . FH R BLR S H0R
JiE 1 BEE R A 2, I HRA BRI
REEHFHPERE . HBEE SR B, R IE
I A ARG 2 1K

ARSI IS BNk 2 B RY BRI H
2 R M PR 28 i BEL P M WS T, o 00 2
SAE MG, AEAR L TS B0 7505 1 EERS e



-52- @A &R B R

R FERT I T BIX AANYBEIERSIE . ZJs BEAE
AT P aBIrERe, Jf Hydik 7280000505 1
FE RIS HH G RS BE R Ak i, A0
B T AER S T BIX MR RS IS

4 Lig

T L F R R R R A U R 1 2R 1
W NAE T, AL SR

1) T THE ER B ORA B, AR AR 1B
XN BRI, AEAE A SIATRE IS, Stk
PR T BRI IEEhING, JF Hptd i A PR RS
T R N RGN A7 A8 AR A A ) R

2) F T2 HO ) ) 0 e B b P 3 R 4 Je 2
e 7 I 2 U SOk AU, s T AR
HLRH,  JFRe I d58 22 P i i - 9 29 5 IS dl e
ZEBATA L, W T Rk R B AR U (RS
AT FR R e, Uk Y e B R BIAL,
HIEERE LRy o AR R AR P K Bk e,
D REAE 22, DN B LTSI /s o AEIS T 2
PR T BUX AR A BAHZE i BB s B I, o A
XAMRBIING, & A7 A )

3) F= T ORI S AE X R K H 2l I B
TRAP S B4R K T ZHORUHT s B b B B DR (AR
R KO U AE SO BRI, 7R R
T ZHCS e BE PR B OReA B 22 e S )
P BEL Tt SR P i B L AR 22 o AMELE ] TR ik
2k, TR L P B th b R
SH 3k
(1] #sd), fLEer, 0%, & & XU AL st

LRI B R T E[T]. LR ZIR, 2016, 31(24):

252-260.

YANG Zengli, KONG Xiangping, WANG Lijun, et al.

Distance protection scheme for interconnection line of

doubly-fed induction generator based wind farm[J].

Transactions of China Electrotechnical Society, 2016,

31(24): 252-260.

[2] M, 5k, FIUR, & SRR RS
WO T SO ERE AL, B LR E R, 2016, 31(1):
14-23.

XIAO Fan, ZHANG Zhe, YIN Xianggen, et al. The fault

calculation method of power systems including

doubly-fed induction generators[J]. Transactions of China

Electrotechnical Society, 2016, 31(1): 14-23.

(3] AHAMK, WREHBE. T AOUBHLALR w0 TR 20 A R AL
L VR AR AE W SE1I]. R S5 R AR YR, 2017, 33(2):
124-129, 136.

LI Songlin, OUYANG Jinxin. Research on characteristics
of short-circuit current of synchronous generator
considering doubly-fed induction generator[J]. Power
System and Clean Energy, 2017, 33(2): 124-129, 136.

(4] b, & &, Roisd, 5 X R bUE s Aig

Ao B R SR ). B RGR
i, 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
Control, 2015, 43(8): 21-27.

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

(6] JETAE, 170K, kK, &5 KUK R SR R

A5 Mt KOS DR I 2 WA 0], H ) AR 4 O 4 A5 4 1)
2015, 43(19): 29-36.
TENG Yufei, XING Wu, ZHANG Hongtu, et al. Analysis
of characteristics of short circuit fault of wind power
system and the impact on the protection[J]. Power
System Protection and Control, 2015, 43(19): 29-36.

(7] skfiey, EBE, il 55 KUk HL ORGP (¥ 520

() — UL 373 th 2 i BE B ORI S22 T 0], H0 A
b4, 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.

(8] Bhid, #RHETY, Tk, RUBEERFIL AR, 3248 Ok i

LR Ak B ORI S(T]. WD RGEORYT 54, 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.

(9] BRLL, ARIRHE, i, S XUBX I ORGP0
B ORI (KIS IALI]. RS, 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.

[10] Fifbth, 2R, K&, 5 X T HHE RGO B



A, &

TN TR LI HH 2 K 2 4R

T SR 2 R A AL - 53 -

[11]

[12]

[13]

BRI T ). O RGO 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.

ORIk, T, BWLL, 5. R R i
BHREHI]. ARG RS SR, 2014, 42(5):
45-50.

BI Tianshu, LI Yanbin, MA Lihong, et al. Configuration
and setting of relay protection for wind farm and its
outgoing line[J]. Power System Protection and Control,
2014, 42(5): 45-50.

W, MBYE, B, A R R AR R Sy
BRI BT[], I R GRS 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

g, £, % S R BB TR B
r”féﬁﬁzﬂﬂﬁﬁx[ﬂ. EEJJ/%LEIZ;M:, 2015, 39(18):
114-121.

MA Jing, WANG Zhuo, LI Wenke, et al. A new adaptive

distance protection scheme against transition resistance[J].

Automation of Electric Power Systems, 2015, 39(18):
114-121.

RWEINAR, BT, RIESE, & ST ZH00 M4k h
RIS BEAIER[I]. ) R G A B E IR, 2007,
19(1): 14-20.

SUONAN lJiale, KANG Xiaoning, SONG Guobing, et al.
Survey on relay protection using parameter identification[J].
Proceedings of the CSU-EPSA, 2007, 19(1): 14-20.
RHINA, E8GE, sKRERE, 55 JET 2800 H R
P b B LR SR [T]. b B AR DR AR AR, 2011,
31(31): 173-178.

SUONAN lJiale, WANG Zengchao, ZHANG Jiankang,

et al. Grounding distance protection algorithm for long

[14]

[15]

transmission line based on parameter identification[J].
Proceedings of the CSEE, 2011, 31(31): 173-178.

Ui HER: 2017-03-06; f&[E HER: 2017-05-17
EH T

BEBRA1993—), B, MEHRAE, AR FEOATRA
R FRE KL B R % og b R
826686025@qq.com

Bz (1971—), %, 81K, MEAFIF, TE2HR
FEAFRBRFMBEARK, W RERF 5.
410849062@qq.com

E-mail:

E-mail:

(Gt BHehr)



	DOI: 10.7667/PSPC170308 
	适应于集群风电送出线的参数识别时域距离保护研究 
	Research on time domain distance protection based on parameter identification for  
	cluster wind power outgoing line 
	[5]  ZHONG Xian, FAN Yanfang, CHEN Weiwei, et al. Study on LVRT coordinate control strategy of DFIG when considering non-rotor side crowbar protection[J]. Journal of Computational Information Systems, 2015, 11(18): 6747-6757. 



