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Research on zero-sequence fundamental over-current and over-voltage protection of large generator
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Abstract: This paper analyses the problems of zero-sequence fundamental over-current protection in current operating generator of
distribution transformer for generator neutral grounding. It puts forward three kinds of new protection schemes with same protection
principle but different measurement parameters of protection terminal, according to the principle of “ If only the grounding current of
the grounding point is more than the approved current, when any point grounding of the generator stators, the protection will act ™.
The new protection schemes will significantly increase the performance of zero-sequence fundamental over-current and over-voltage
protection of large generator and achieve clear two segments protection by the setting value.
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Fig.1 The system diagram of stator single phase grounding of

the generator which neutral grounding via distribution
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Fig.2 Stator single phase grounding zero sequence equivalent

circuit diagram

Bt Ry b R, V3BT fL A5 FE 58— B
Ry = N2R iR, % P ML T2 At B M 21 5 o
m;q;j%&%&%gw%ﬁﬁﬁﬁméﬁﬁ;
0
U, R AL T S S RS U, WK
LR MU T R LR s 1, R AL T AR
M M M S PR R (B ML AR ML LR
31,05 I JURFEHLE TR, BARES
— R E R (R AR RS — I LR
W35 1, R HLE T A, FUER%
S H L L R P B
HE 2B I, =1, +1,

3U,

1

oC,

31, =31, +

Og=

(3)
B | 21,

R (3) RIBMBLT R TR=H R
EHFAWEASETE, HAZOFER: AEAE
BURE 7B AR R A A B AR T AL, OB A ) R
3, KTHRET RFRERRL,, RIHAOBRR
HEE, KR E R A BALE TR
RIPWESR, BILERE—REER RS

R (3 o, LRI NEM, REPNEE

wl,

8, RPN EEL =31, « U, =30, 3L E.
REATUBNEU, NNEL , WAaTULRWET CF
MEU,), wATUHRNEU, (AUETL), #EE
THAFPI=MFR TR
2.1 HFE1

FYRNEREU, =30, XMERFT, =31, .

U, =3U, ARy 5 7B A Bl FL s 5SS} PT FF
O =AM B EIFES] PT —RE{E .

I, =31, AR i T B B B F 38 Fe 3% — IR i)



http://www.cqvip.com

.0 0 0 http://www.cqvip.com]

DREEMR, % KBRS B SR SR -3-

CT (B—ME) TA) IHH IR A8 R as— R M A{E.
B (3) 5, KHHEEFFIRRIFTR 1
KR REA -

31, =1, +L—
-t @
Ja)C0
31,21,
TEL KMRER: U, =3U,&I, =31, MER
P RISERE, BAER.
2.2 AE?2

(R R L I, =31, ORI 3U,), i 3U,
AT R

& 28U, = I, x3R, =I,R,

M (3) B, RENERTEGREFTE 2
KBTS

3U, =3I,R,
3, =1+ 3Ui’ (5
=

p%hg

wC,

ﬁ*:&:ﬁ&%ﬁﬁ,g\iT\&%%F%

0

BEH.

TE2 BRSL: RNEL, RFEGFHTE
1 L, HET 30U, 27E W, TR R H R
Z=, URFBEL AR 1 B,
2.3 AE3

Ry RMBHEU, =30, CRIUIE 31, ), =5t
A RHT AR T R . ARHER (3) KE 2
HIRE, DURHNLE T AR R B 3L, S T%
2RI L, IEAFTHE U, iEZFEBE
R RBEEEU,,, , BRI RSIETER:

1

3R, (—]
y N ( JwC%)
set xI 6
3R, —j—— [ 6)
wC,
UJ 2 Uset

A Rys —— o 10K BB
0

fHU R, TIMEAIE U, =30, HERHE. R
LT IR AR S AT, LB et 2 B P
31, KTFEET RERLHI L, KERE R

MEHREU, =30, i—EaKTRETU,, TR

FL R DRt AR N AF T Bk
HRIMNRFHEESTFR 2 KR THR3. 21
PRI R 1 sk, HEMIRRELTER 1
TR,
AT B B3k (3). (4D, (B). (6) I

RLK, I, , PIEERHK, =0.87~0.9.

3 FIMABERRKERBHERE TR

ZERBNEZE —ERERAMNBRA KB KB
EHEZFERATRETFEERY, HEETHT
MR X Bl — Z B S ERE BB AR RESE B . /Y
RFRPAE 1. 2. 3 NFRIEREOE T 44
3.1 BABERABZBNERTFTBEIRERP
3.1.1 EFERHHEF—R&

TR — B RAEAERA TR 1
(K@) HHFE2 (R(B)), BNSRASHEN (W
0.2 s) HOBkE, KHENLE TR S SATEH S
B, REHH R R 31, KT RFREHIAL, ,
— B ARt P Bk ] .

AP 28 1 IR SR A e R A B R FEATLAN B
b ASE—BNZEFIRAEES), EBR—RIFE
ik
3.1.2 FFTREAT B

MEHIRI, =31, -
TR AR S B AR A G R A
A
{Im =K1

feso e 7

et

K 1, AR HEYUIEEIBEITH S s i 5ok 3
BEFHER (IAPEER); K ARAL, i
1.15~1.2,

TREKIER (0.5~25) HOKRES, TN
TR EET IR GTF T 20 E 45 = R AR Bk
B2 #E & B LI G U, AR — BRI
3.2 ABRRAXRBEBHNERTFITEERP

W B S AL P o B R (R AR I
W B UK AR & o R AR AP A P 2 ]
3.2.1 BEFTEAI—B :

ERFRdERP—BHEEAERATE 3 (R
6)), BREEAEER (0 0.2 s) HOBE. %
FLE TR AT s B AR R A R b, U p )
W3, KT ARFREHRT, , FFSERF—BH
s Bk i .

(F#% 21 W continued on page 21)


http://www.cqvip.com

£ 000 http://www.cqvip.com|

ZFEE, & AGC PLAELE G MR L EERR -21-

SEH

(1] ZFIR, REE, . BAOWH T AGC HLA AR
REET]. BARG AL, 2003, 27 (15): 20-24.
LI Wei-dong, WU Hai-bo, etal. Application of Genetic
Algorithm to AGC Service Dispatch in a Deregulated
Power System[J].  Automation of Electric Power
Systems,2005, 27 (15): 20-24.

(2] 7. %8 AGC WHLAA AHEPRD]. Jea. %
b HE 7K 5,2005.

(3] Baldwin C J. A Study of the Economic Shutdown of
Generation Unit in Daily Dispatch{J]. IEEE Trans on
Power Systems, 1959, 78: 1272-1284.

[4] Lower PG. Generation Unit Commitment by Dynamic
Programming[J]. IEEE Trans on PAS, 1966, 85 (5):
422-430.

(5] akamk, BETE. BTRREHEN KRR

RIEABEEMNEERET]. RETEEQTEN
A, 2005, 14 (5): 429-433.
ZHANG Jian-xiong, TANG Wan-sheng.Chaos Genetic
Algorithm Method for a Class of Nonlinear Bilevel
Mixed Problem[J].Systems
Engineering-Theory Methodology Applications,2005,14
(5): 429-433. ;

(6] iEF, A, 5. BT AGC FETNAYLEERER

G —RR R Jr T, MR, 2005, 29 ( (11):
46-50.
ZHANG Qian-mao, ZHOU Ming, et al. Dynamical
Unified Model and Approach for AGC Capacity
Forecasting and Unit Selection[J].Power
Technology, 2007, 31 (10): 46-50.

Integer-programming

System

(7] 30, BES, FEedh. BARKEF M RN
AT G g Ab Bk [T, FaPIER, 2006, 30 (23):
41-44.

MENG Wen-chuan, QIU lJia-ju, BIAN Xiao-meng.
Artificial Immune Algorithm Integrated with Chaotic
Optimization for Economic Dispatch of Power

System([J]. Power System Technology, 2006, 30 (23):

41—44.
(8] b3, MMEfs. BAERSITEETM. bR #
SR, 2000,

(9] 4R, ZHC, REE. Ml RAMAMA M. K
V. EBTRHECRE B, 2002.

(10] %4, RRR, BER. BARELIMUERER
R E I (T). EMEOR, 2005, 18 (5): 20-24.
LOU Su-hua, WU Yao-wu, XIONG Xin-yin. Mutative
Scale Chaos Optimization Algorithm for Reactive Power
Optimization of Power "System[J] .
Technology, 2005, 18 (5): 20-24.

[11) Z&X¢E, k. HREEEBEVAE SRR
BMEAR, 2003, 27 (7) :36-39.

CAI Xing-guo, CHU Zhuang. Unit Commitment Based
on Genetic Algorithms[J]. Power System Technology,
2003, 27 (7): 36-39.

Power System

IF= HEg: 2007-11-19; &EIBH8: 2008-01-04
fEEB I

Z4848 (1982-), %, MELHRA, ARFEQHIBHF
. B RGAARAAIIFE, E-mail:06121852@bjtu.edu.cn

KR (1964-), F, ¥ig, 430, HAFGH
WA F. B AR,

#®yE (1977-), B, L5, HLFtba 5.
W, X,

(L#% 37 continued from page 3 )
322 JFEEAP R

NEBEU, =30, .

Tk s R0 — B I R A 4E SR A% S i )
ﬁ: 7'\]:

{giet?_:Ui l: Uunb ( 8 )

XA U, AKBEHIEFIBITH, REVEO&K
W3 REFHEE (AIATERE); K NARRE
B 1.15~1.2.

FREERT BEKIER (0.5~2 s) O
RA S
SEHk
(1] ZEfEfE, YR, F446 ARARBEIEARETHE

AR AR AR RIBAT (I 45 558, 2004, 32 (16) :
54-59.

LI De-jia, BI Da-qiang, WANG Wei-jian. Abjustment and
Operation of Injection Voltage Scheme Against the Stator
Single-phase-to-ground Fault of Large Generators[J].
Relay, 2004,32(16):54-59.

(2] #edbe 5B, BT RGEHR i IM]. JET P EKR
ML AL, 1989.

Wi BE.
fEERN:
BeEEAR (1931-), B, #HH AN 8 SERFEALARE, &
Fex b X BB, AED )RR DRPFL T
REH (1973~), B, #t, FHIARF, AEBLHE
L% AR BT R TAE;
B ok (1971-), B, mit, HEIEF, AEELHE
Gk BRI R G AHNETRP R TR I,


http://www.cqvip.com

