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Influence of double fed wind field incoming line on sampled value differential protection of 220 kV bus

SONG Jiehui, YANG Bingyuan, WU Junjie
(School of Electric Power, Inner Mongolia University of Technology, Hohhot 010080, China)

Abstract: Because the sampled value differential protection has the advantages of fast calculation speed and easy
consideration of CT saturation, it is widely used in current busbar protection devices. However, when doubly fed
induction generators, which have different transient characteristics from traditional thermal power units, are widely
connected into power systems, it will bring serious challenges to the existing relay protection. Taking the doubly-fed wind
farm connected to the busar of 220 kV substation as an example, the influence of doubly fed wind field incoming line on
busbar sampled value differential protection is studied on the RTDS simulation platform. It is found that the short-circuit
current provided by the wind side branch has the characteristics of weak feed, high harmonic and frequency offset when
the fault occurs in the busbar area. At the same time, taking into account the CT saturation, doubly-fed unit itself reactive
power optimization control strategy and other factors, it makes the complexity of the short-circuit current more prominent
and results in the traditional busbar sampled value differential protection action being delayed. For this reason, a criterion
for sampled value differential protection of adaptive variable data window is proposed, and the method is validated by
RTDS simulation platform.

This work is supported by Natural Science Foundation of Inner Mongolia Autonomous Region (No. 2018LH05032).
Key words: busbar; sampled value differential protection; doubly-fed wind farm; frequency offset; CT saturation; RTDS

0 3l

RREA NI RGN AN EZDOE, ARG
I AL IEFENE . B REEATT RN H TR
FHEZS R LT B I8l 5%18 CT
VLREAR AT 12 18 T RGP B iU, Y

HEME: ARFABRAAFFLELTE K8 2Q018LH
05032)

KR ZE BN R s P AR LB K T 174 A4
TARSH PR, SRFEE 22 B g m] DL ol 4R
FH AR 2RO Ry T AR 22 Bh R
P EErE, W TR TIESE R AW 59 2 8)
YERFE, M HACHWERE 1) S R, AR LR
SET I OBk, Sy X AR S CT A
W R RHER AR R Eh, M A CT I 22vEP 70 /)
AR e PV S S W W R A AE R AR I X A
K EDX AN, TR E A R ZE R . DR B



g UL R 220 KV BEZESRALAL 22 B R4 1 52 - 101 -

CT MBS AFAE BRI 3~5 ms (2 PEALAL
DX, XA RFHEZE S R A S B CT WAL 1 ORb

B LA DR R AN L R, X
2R HONIRID B BB LR R 4K HL OR3P R ™ LK
Poikle KHLRL, BT FEbisems . Wk
TR R JAFEL I 1R 55 R P 25 DR 2R AR 53 i X LB A
ARG e g o U AN LR F R 2 )
AN Crowbar CRIFHLES, 23 E 1~ FIFRUR A0
B, B RS R B R IR,
IR, BESRSCHRIF AR PESE AT R P ZE B PR Y
SRR IR IR U)o BEAh, IR AR AR S
FEJ R SRS 3 BSOS L AL AE d R ] 257 A= AN TR
T P 23 1),

BT AR TS R LA e e
B PAT SRR P E S R IO DU, T
XX N R R SRR fwt s, 45
X5 HLATLAEL PR T REDSE R USRS kR 70 AT R R R
{EZ DR A EE AR o O AR A 3 R IR SR
PR SR L FIH RTDS 0550 THABET 4
MU LR (R B2 (17 1 2R GERREER RA A 2250 £
PR, DA HRFT T i BB XU AR R R
FEEZ SR BN o

1 BERFEENRP

1.1 BEXHEENERRERAERE

RFZESRAEAE 22 ) R4 K LE 2R Bl P 09
RELE F AT S (1) RO RAE AR G 1) S — AE 340005
SRR R, RIRFZRIE R IS1T 80 X AT
i IS BT SR NI H BEER T L R AR A 2, X
DA WA s RE 2L i S B R R AR R A R 2R
D)% 1 ) B2y 1 B e K P B W R A e S = B
PEAHE A

I, - Zl‘ (1)
inM| )
I,>1, 3)
1,>KI, (@)

A Ly L oo 1N RER B SO 1R
ZEGIGL: 1 OIS 1, A ZE B T R s
K ALl 250 LhhahRerk thek Wil 1 s
ARSI B Jy . SRS 1200 Hz, R
BB 24 ANRAEAG 1,8 075A, K 0.5
TR IR Z B R TE IR TEOL T, B
5, RIS, SHL 16, IXEBRAELE 18 YA/

A
I

Iy

> 1,
1 EeES FhE R B 2
Fig. 1 Operating characteristics of percentage

differential protection

KFHE WL LRE RS, e SR & W
WA 16 IR A ZIE TR H O,

ARSCAEAL G RFEA 2= B0 R At b odude T
15, KT BIE N AR B, BRI R

1o, BN LG E R, T 2~3 A
KA R ) F ) R A W 6 kg R 061X PN 5t s i B 28 [X
AP 5

HR, BN R DX N R, U SR P B
T AL(ED R B 11, S HL 6), {RAEX A f R FE A 2
BRI IR s A RELR X AN I, R
Kol A S2(B0 R B 18, S HY 16), fH-iiF X Ah b
ISR ZE sh R AT SE 0k, (RISt 1 ) 4 X
AT i SR AR DX AN X P e I SRR 22 B R A
REnTSEsh k.

1.2 CT i8fnx B RZHEE RN

CT RE R REZE R A ZE S AR Y IE I Bh 1
PR R . AEHE I R 3 4
Zyit i CT B, A AR S8 /& i CT
Fazsrpntel,

T AERRER X A MO, W S s T R
FIT A S B R, X ) (A% S % HL L
MR FERCRIHI S T, BT CT MRl
P2 s N, AN S RN, B i R
AR

X T DX IR R AR N, G IR A XU XU LA
AL e R FL PR ARy Bl A i 1 3 LR i
8% CT MR AWM, M ZE 5 H iR AL /N
[FEE, b XCE AL gs miRetEsem, &S8Es)
HL /N T 22 8l FRL R A 1 DR AR T A R 2 R 3E )
1.3 BiMERENEEXHEEENNIIE

N T SR A b o AT RAYAE 22 S R R TRA
LU AN [FDO RS RN B A B s, R REZR T
HA 0 =sin(ayf + @) Fi, =sin(w,f + @,) AL o
DX R AR OB, [ PR 18 A S FELAL PRI AH £
VIR SO 1 AR YRR 50 Hz ANAE, (%
2 T HLIAUI S JIEL 40 Hz. 50 Hz. 60 Hzo ZEAA!



-102 - ® LRGP B R

B b 22 sl A Sl FR R O W 2 T

— RN — — — R

2 =40 Hz

[EERTUTR (RN

0 0.05

Erh i — - — - — Rl

oy
Wl

s
(c)

2 EFRTANEEERFK R

Fig. 2 Differential current and braking current curve
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Fig. 3 Busbar protection test system with incoming

line of doubly-fed wind farm
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Fig. 4 Primary current of CT1 under different fault types
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Fig. 5 Secondary side current waveform of CT in the

case of A-phase grounding fault
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Fig. 6 Fourier spectrum analysis when A-phase ground fault occurs
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Fig. 7 Secondary side current waveform of CT1 when a

three-phase short circuit fault occurs
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short circuit fault occurs
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