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Misoperation analysis and improvement of WFBZ-01 protection
in generation-transformer group
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Abstract: Based on the analysis of protection principles of longitudinal differential protection, fundamental zero sequence voltage
stator earth fault protection and generator inter-turn protection, and with the operation of WFBZ-01 protection in
generation-transformer group, this paper mainly analyses the misoperation of 3w generation stator earth fault protection and
out-of-step protection, and gives specific improvement of WFBZ-01 protection in generation-transformer group in double
allocation problems, group screen problems and outlet loop issues.
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BEE ERLTF MK, BHRGEKBIAN
REAWHEK, HAT 300~600 MW K HBHIAC K
SR EHPLE, 1000 MW K EEHLA B B2 R,
MARBRY I AP T REERHERNE
X, BRTENMNGEFRRRMEYSH, mMESL
FHAGETH, BT REFEERZITRR
AE, EELFETY, RERE. WENKRPE
ENEHESERE—SER, ERTHRIPEERR
HEZEES. AXNATHELE B SRERER
AWK WFBZ-01 IR IEBEMBR L%, 7+
BRIBHAERERHE 2x600 MW KEUK B HL-3 28
HEHNEER, ETHREMEE, FITTR
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BHRX, 5IEAFSBRESHAEK. RMEE
HEBRUARPFEZREENFIERE,
HEESE 2 KRB SNSRI, EWILA
HE. BEEVIRE, BEMURAERE, MHEAR
ReRZE, FrUlRIF TR bR E AL BHR
WO T AT IRS). HEBH, EREHEEZXKE
J7RA AP, Ry, B TR —HE, BITHARE.
2 EBITHRMNA
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Tab. 1 Operation results of WFBZ-01 type

microcomputer-based protection
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KL 30 & TEMRFEAE ST B KB
PT MR AT AR ES —kik. 7E#1 HL4R

BITERET, KENIEEAERSRARIIN, &
BRP2EREES (AN 30 BEFEMRPERE
).

fE T LHAE: KEVHIA 500 MW &,
3o BFHENERN 26V, HIFEN 112V, &Y
R, BREBEHAFEE 80 MW, 40 MW X 0 B,
R HEE B SR BEREESE, RFERE.

KBNS EHRE: YURBEARER, 3o R
PEtE, AeER, 2REHEREH 2.6 VA
19V, THIZHEEEXRECH 11V EH).

RENFERAE: BEBHEER O FAFH
6.5kV i, 30 R501E, W, SMEBRFHIZIE,
BHEREIBEENAS, HERXTFHHENE
BRI K, JREHEEN 13.75kV B, FIERA
19V, #IZH8N 11 V. 30 #F—EH3HE. EKH
ERFEEFMEREF LA THET % PT
FFOAbF R AR R — R 3 B I,

MEBLERWE 2.
Fz2 NRERICR
Tab.2 Records of measurement results
REHFTH UtV Usy/V Uss/Uns :
U=4.6kV 0.66 0.53 0.830 2
U=8.9kV 1.24 1.02 0.822 2
U=1137kV 1.60 1.30 0.813 3
U=13.6 kV 2.00 1.63 0.815 2
U=15.75kV 2.70 221 0.818 3
U=20.02 kV 3.16 2.60 0.823 3
HME P=0, 0=0 254 1.46 0.574 1
P=60 MW, Q=60 Mvar 3.25 1.85 0.570 2
P=60 MW, Q=100 Mvar 348 1.89 0.570 2
P=60 MW, Q=120 Mvar 3.56 2.00 0.570 2
P=60 MW,0=200 Mvar 379 2.16 0.570 2
P=60 MW, Q=260 Mvar 3.84 225 0.580 3
=100 Mvar,P=100 MW 3.29 1.89 0.570 2
Q=100 Mvar,P=280 MW 2.80 1.61 0.570 7
©=100 Mvar,P=374 MW 243 143 0.580 5
0=100 Mvar,P=400 MW 2.25 1.31 0.580 5
0=100 Mvar,P=100 MW 2.17 126 0.580 1
ME 2 TUAR R TRIELR:

a) KN R TR 3 RIESEH T
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b) BEREN TREZUNN 3 KEKBEES
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SRR
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REXTHE A MK, w3 KiEEBEEEN
RA, FHit, BERIERENESH TR T 30 &R
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M fERT S, SARRRMAERAATRER.
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Fig.1 Schematic diagram of electric system
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. 1,0 .
Hh: @=tan (/Ps)

RORBAFER, BELOMELEN R
Z. = U 12jQ, + X) )
R.=U2/2jQ, 3)
H(2). G)ZEBHF T _EME, BB Qs=C

FUHTHRE, RZAZXIE. 4 00 B, FEL
T Z=iXs 1 05 34 Qs<0 B, AL T Z=iXs I F 7o
B EE T, PUASAREBITR, dfnmE s
LMRBE PP EAL T Z=iXs(Hit Xe=X7)K T
77, WENAFEINNE Ps, SHREMREEEEN
BW, PsATRESE, BRERS), %3, fik
ATUEN, HATITIRMZNIL 6 MW, R Ps R
Fh, SEBRE POETE -Po<Ps<P TEE N .
F 3 DCS idRM#2 HLARIBIZIDREE
Tab. 3 Recording data by DCS of unit 2

—_ HhE EIhThE

MW /Mvar

BLAMBIZLA 58.98 4092

B2 MBIZA 62.22 40.92
BIMEIZA 59.19 41.46
FE4MBIZA 59.17 41.46

i B5MEIZA 59.70 40.92
: #EeMBIZA 58.44 41.00
B1MBIZER 60.12 41.37
Bmeaizm 60.96 41.00
FIMBIZLA 60.96 41.02
B1IOMBIZA 58.55 41.37
B1MEBRZE 60.54 40.65
H2MEIZR 59.40 40.56
BIMBIZA 59.40 40.56
BaMBIZE 58.56 40.30

i BsMBIZA 61.17 42,07
i B MBIZA 59.91 40.65
BIMEIZA 59.91 40.65

B8 AMBEIZA 59.07 41.37
HoMBIZLA 56.25 40.69

10 MBIZR 60.45 4248

W 2 B, 3 Py Po(Po>0)2R 4L E)-Po B4
-PyBALE] Py, BEPURFHEFIE 0~4 X, HTE 1~4
X F 45 B8 B ()3 2 e (R I, RP R =31k

W Ps=Po B, ST ZRMIEHT Z=Z,. Ps=Py
i, R = IR WBE T Z=2,, & f=tan’ (Py/Q), W y1=p,
w,=180°-.

M Z1-Z;=R,—Rs» WA

R - R, =100x(U2/Q)xsin(2 ) )

H sin(28) = 2tanf/1+ tan’f » tanf =B, /Q, -

% B /Q)/1+ (B, /Qs)"1= (R, ~ R)xQs/(100xUg) (5)
EIEEN

Kx(B[Qs) -2xP [0, +K =0 ©)
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Fig.2 Operate character of generator in lead-phase
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KB AR N E Qs B Ps NG, 24 Ps
TE-Py<Ps<Po T N ZALE, iR EMAHL B 2, -2,
Ak (B Z2,-Z, %4h), KB RPN aEsE.

WHLABEAH 30 Mvar, X TFH #1. 254, i
R(HE P=0.944;

WHLA B 50 Mvar, X FH) #1. 254, &
R(NE Py=2.620;

WHLAHEA] 100 Mvar, T #1. 2 Hl4,
mR(7)E P=10.510.
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Wi, ZREBEN; R T ENL A,
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