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Countermeasures analysis and over-excitation impact for transformers about PT
second single-phase grounding

LIU Zhi-yuan, LI Yu-fang

( Ningxia Electric Power Dispatching Center, Yinchuan 750001, China )

Abstract: According to a case of PT second single-phase grounding fault which caused the transformer over-excitation protection

false tripping in running, this paper verifies the impact of the PT second single-phase grounding on over-excitation protection for the
transformer by a spot simulation experiment and analyzes it to present corresponding solutions.

Key words: single-phase grounding; over-excitation;

FESRE: TM73: TMT764 XEFRIRIE: B

0 3l

2007 % 4 A 18 H, THEIH 330 kv AFHu5#5
FRS AR NE, FFRBEE, f2faE, RiP3)
VEIRDE PT ZkBAHER M, JEMEMBEER S,
PT ZIRIFIESAREG R R AT IE T, 5t SRy 3h
B HRIELL FILE, EHES —THE—HT
330 KV AR HLuE F#4 FAF S R PT K BB AT
BRI

1 REEEN

#4 EANBRTEE, ZMEESHh 330
kV/220 kV/35 kV, H s R LA —A Y82k 77 U8
A 330kV RE, TR EMEE T H =HET K
%, HBEAHATREGH, HPE-HARETEE £
Ry (PST1200) K EAMMEFE S (SL-117ZB)
M, F_HAEFERE - ETBEY (PSTI2000 K
WER, #4408/, FUAEH. BEERK
2R TRIAIH N60O 7E 220 KV 4k /NE — iz, A
A LA 1. AR IRGHAE SL-117ZB
R SRR E R IR BB AT A B A R
3%, H PTHwFAE 330 kV B/ NSHELEK

XEG T

rated voltage

1674-3415(2008)23-0084-04

B4 80m, BIE K kVVP22--4X2.5,
2 TEHRIPREND

X F R EM R 330 kV R UL ERARESS, ABh ik
A AR PR BR B i T 5 R AR R B Rl i = T AR
WARRZE, NS BHIRY .

A B R A B B PR BN S B PR B A
M, ENMBHATRES, RETRAFEITRERES.

B R B AT R E

SERTBR 4y $2 R 28 HUE B /e SE
1.1~1.2 R ¥EE .

Us=1.1~12  BhYEZER —AZEL 6~9 s,

RETBRESr: 5 ESRHIE KR RS
I RE S AR A e . RINFPRE & fig— K&
R T A8 R 283 SRk BE T B2k 1) 10%~15% R ) %2
5E o
EWIBITH, F5RBIAR K881 1 5 B Gl i
MR TS L, mEHERBRENEK, BaoiE
SRR R B AE

3 iliEitiz
1 EETHE



XK, F KT PT ZREARERM AL 8 8B IR I R W B S -85-

HiEB H B F 44 £ HE PSTI1200 Z/E2E
BIHFTE B &RY, NREETENRFMIES
2R
3.2 REBES|IRER

YiBA: 7E SL-117ZB #UfERiE s+ 4%
Up Bt —RIE R RD B AFE R BN — N EHiE
FEE, MY BERST &R K G2 M.
U AR B R A A B FBIR, Uas Uss Uc B
38 18 T ) A R B T R
3.3RBTE
3.3.1 i H 2A RGBT BE AR

330KV E \r_

RD fREGEH 2A, PRES EEMTIR K. W5
WE: RD MW, MBEREEREE). REHREmE 2
Bz, FEREWE 3 .

B 2 “HEBE—RBRERRE” MXFH
BEBIT - RTHEEHEERTL ERRNE
1. -

R 1 BEAERTE LBRNXLE

Tab.1 Test data of every phase votage and neutral-line current

EE Ux Us Uc In
gl 246V 676V 3748 A

HEEPTH TR | |
Aﬁﬁ@;’:} | A6031 uA I
iB*Eél‘f‘* GA; ! B6031 chﬁ;%‘ﬂ UB | SL-1172B l
iofﬁé&ﬁ 6Ai i CO031| g s ve| s I
' f N66O : N600
T | BRI |
B ]| e | |
|

200kV i HL N E |

— T
I N

1 R EER G A

Fig.1 Connection diagram of the tests

DAY e L SRR P E
IORE Q) RN SREARQ) B

EQ) FiETAW WOR WSRO

D 07271258, 41T
EFERUEE B B RATEIERELEAR
£ #r: &M

eshidin: &R
FRENFER: SRR
ARPRIET : AN

FFE BRI TE) : (ms)

HRFMAY—  Ua: 191. 168KV
gg;‘%ﬁ Ub: 206. 520KV
Uc: 204.674KV
Uo: 0. 170KV
MPMAT—  Ia: O.COOKA
RRea R Ib: O.000KA
R Ic: ©.0COKA
I0: 0.000KA
mmgg Ua: 81.264KV
B Ub: 223. 224KV
S Uc: 205.032KV
Vo: ©. 246KV
axpmrs—  Iai ©0.000KA
FRMR Ib: 0.O0OKA
RN Ic: ©.000KA

10:

0. COOKA

FaNFLH A BRI T AL ST B Bont hi

= mig emm e rvons RGN DA BN RN
AREWEERIASIE): 2007 07 27 12:58:41:083
LEES G B ok

B EIMA: 2007 08 02 10:16:08

2 RD=2A RiKIREHE
Fig.2 RD=2A report diagram of the wave recording



- 86 -

eHERBYEUHN

TR BRI E

FAFEL BN S TR S5 # \ B0 b7\ Bant kBT DTPTIZLE. AT

3 RD=2A RERIKE
Fig.3 RD=2A the fault wave recording diagram

M3 WA OR A T 8] =35 ms, A MIHLE S
FHBRMAMN T2, UHERRARITEME A
R, KB ATIEFEEER 60 V, £1 B, C
MHEEWAAEBEEA .

3.3.2 JEH 6A LRI HEAT MG R H

% RD REESUH 6 A, P& FREEH T K,
KIS : RD MW, SRy ash. s
wEME 4 B, FEEWE S iR,

B 4 RS — AR EARE” Mot R

WO o) MRHae

TR E IR BFMETREAR

& R &M

Bl BEITEMaFae

Rani. BERT

BRFMZEE: AN

%mni Ua: 187. 102KV
e T Ub: 206.927KV

ot Uc: 207.9TOKV

uo: 0. 183KV

HREmAS—  Ia: 0.000Ka
BEREBA  1v: 0.000Ks

Fr % MYREHE): (ms)

BRM: o o.oooka
05 0.000Ka
S Us: 20.3i8K¥
MELE  yu: zds. 158KV
BRm o om. 75aky
wo: 0. 450KV
smm~  Iat 0.000KEM

Ib: ©0.000KA
c: 0.000KA

AEMERIAID: 2007 07 27 13:14:24.085

2.
&2 BHBERTS BTN EE
Tab.2 Test data of every phase votage and neutral-line current
{ WEAE Un Us Uc In
HRYA 707V 743V 633V 3748A

M 3 JUAFLRBE FA T[] 1=62 ms, A AHEL R 5
FHBEAMANTEE B, WHERBRRTZRER N
RBEME . R ATEERBEEN 60 V, X2 B. C
HEEYNEARAEERS,

e BM: 2007 08 02 11:04:14
LizES Bt b oy

-

B4 RD=6A RiFIREE
Fig.4 RD=6A report diagram of the wave recording

3.3.3 Xtk N60O FLIf R BH KL AT Ik H R i,
TEPT S TAAN 244 AL B, C =HIRFS, % AN
¥, 7E5—MMA 3393 ERAMRROT AN [8]F T

EFEMER, MHR{E: 2R=8974mQ, N} R=449mQ;
H only iR5 & %F LA L [9] % 347 22 3% =8 BH 3R,
R=464mQ ., B IEA A MR



XER, 5 KT PT R et 2 s 380 BB Gy & ma Bt 543 A -87-

3.3.4 RESH
A FREEES, B PT W4k NERTIE
2 (A e S e PH e, BB N60O 7 — & AL &,
DU — RRIG B (R 2) A%, tHE 4 /N E N600
5 PT Z ik R 2 IR FLA

Uy =IyxR=37.48x0.464=17.4 V

P R EBALR A BB, E R A B
BT e, (R = A X AR, B A AR .

B 5 RD=6A M(p&EFi%EE
Fig.5 RD=6A the fault wave recording diagram

4 FTERR[T MR

BAr, TREMES KA ST B R L
LR THR BURER T RRAE D B R & 1F, AR
KUMBET R AHEZ —, AR RULHRES
RYEAAEZ —, LA AR BEAR BT R AT e
BRI SR

5 Bk

5.1 PT R [E B SR ENFE HE

B i /RS BT IC B P PR B B PR 5 T ) € R
TAEDMFE B EMER, RIEE PT K[
BR AR AR, SAMTAS SRR S T AR ST
W, VIBR PT ZIR[EIBERIERE, AR
RN RE . IIZIEAT R 40 4% 2 A S R R s
1, STARRINBE PT ZIREIBRIERIES (T
BB AR, MeEdiTE . HAMREEHE
FAARBS 23 FF 82 B i 7 =X R A AR 78 B S B = V) B
g
5.2 {RIPREXIIEHE

BT B A3 R A Bk AR AR K 2 R AT —
HAHEEAR, BREEEIRP B O AP
IEZE B AL T I R R B, BERR RS IRI
I S SR R BT S, BUCRELL
T

B = AR B A B R A O D 4R
FH £ P TR AR 5
BN = AR B R AR AR

6 HEXRIE

BEA& M 51 28 R RS RDI R AT K,
REBRREB/EEFBITHHERELETHEERE RS
IR, HERETFRESRE T EEEA KRN,
A A S AR R, i T R R A e E
IR, MR SRR EARR R RS T5F
IREBRIIAL. A ISR SRR AR
T, AT IRSEE . BEE AL T
BRI AR IERIEIIEIL, REEEERAEHIRIRS). Rt
R RS RS A= KN —P e B W R B 1E
FHE, HRITMERY R IEREER.

s

(11 THERGECEERZR AURPNTLAEE
BARMRELS].
China State Standard Management Committee, Technical
Code for Relaying Protection and Security Automatic
Equipment[S].

[2] PST 1200 ZHHFAERES/RIEE VA FBZL.EHR
®H.

(F#% 91 ® continued on page 91)



RAL  ERERWT R AR R R AR YA FE KRS -91-

B30

(1] Sz s 88 ok RORS A 0 1) RE B 3R [J]. 4k L 4%,
2003, 31(1): 61-62.
XU Jian-guo Study on Some Problems of Breaker
Failure Protection[J].Relay,2003, 31(11): 61-62.

(2] THCWigsss R RSP E T RBESTUL R RER
#11£,2006, 30 (3): 89-91.
DING Shu-wen. Analysis on Some Problems of Breaker
Failure Protection[J]. Automation of Electric Power
Systems, 2006, 30(3):89-91.

[3] GB/T 14285—2006,4k LRI =4 AR EHAM
2 [s].
GB/T 14285—2006Technical code for
Protection and Security Automatic Equipment[S].

(4] THXFESRNSHERTETSERHMLAERE: T
Mt RAE, 1995. ,
WANG Mei-yi.High Voltage Power Network Relay
Protection Operation and Design[M]. Beijing: China
Electric Power Press  1995.

[5)  PaMrisl 7 P EE S8 R RAR P OB (). 500 e )
HiR,2003, 10: 4-5.
Analysis of Internal-Bridge Connected Breaker Failure

Relaying

Protection[J]. Guizhou Electric Power Technology, 2003,
10: 4-5.

(6] CSC-150 %3\ BHE AP He & UL W1 43, AL it 10 77 2k £7
HEL B4 H B 4 7). 2006.04: 27

CSC-150 Digital Bus Protection instruction
sifang automation Co., Ltd. 2006.04: 27

[7] SG B750 RHIHFREBRESEEHARUNBHVLO
H R R BBt PR F]. 2004, 6: 14
SG B750 series Digital Bus Protection technical
specification  instruction  V1.0.Guodian
automation Co., Ltd. 2004, 6: 14.

(8] RCS-915AB fHl BR& Ry B EBA U Y 1. B F k{7
HAHERAH,2004, 6: 17.
RCS-915AB type Micro-computer Bus
technical specification.Nanjing Nari-Relays Electric Co.,
Ltd., 2004, 6: 17.

(9] & 3CZE WSL-10078 L2 B ik 8% K R R4 B A0l
(1. EARLEABN,2004, 28(12): 95-97
LU Wen-jun.WSL-100 type Micro-computer Breaker
Failure Protectio’ s Development[J].Automation of
Electric Power Systems,2004, 28 (12): 95-97.

[10] F#g .Sk Mgk Ry s SRt ML R E
H AR AL
WANG Mei-yi. High Voltage Power Network Relay
Protection Operation and Design[M]. Beijing: China
Electric Power Press.

Beijing

nanjing

Protector

i A HP: 2008-09-01;
fEHE N
RAEZ(1980-), B, A#H, BEILF, KNELHE

&EE Tk,

2E BH#: 2008-10-13

E-mail:onkw2000@yahoo.com.cn

(L32% 80 W continued from page 80 )
XIE Yue-jiang. Programming of PC/104-CAN Driver
under VxWorks[J]. Microcontrollers & Embedded.
Systems,2003 (7): 25-27. o
(7] Wind River. VxWorks M 45F2/F 455 (M]. Jb3L: &
HRZH AR, 2003.

Y5 H 8. 2008-06-30; &[5 H#A: 2008-09-05

EHEN:

Mg E (1971-) , %, Hid, #0F, T EHTHTEE
BARE%. M3hiE$l. E-mail: chenly4254@sina.com

Ao (1965-), B, ILAEF, T EANFELHEAKE
i) i

FEAL (1973-), B, TAF, ANFLH L% ak
yEREETHE LA,

(k3% 87 R continued from page 87 )
Instruction of PST1200 Series Digital Transformer
Protection  Equipment[Z]. State Grid Nanjing
Automation.

(3] IHRHHAAR.BHREHEMPFEEEGILHBEAKR
MbEE: S E ) AR
Jiangsu Electric Power Corporation. Principle and
Application of Electric
Protection{M].Beijing:China Electric Power Press.

Power System Relay

WRs AfE: 2008-04-30; f&[E B #: 2008-05-23
EE B

&R (1970-) , 5, HALAEN, NESLRFPTE
I4£; E-mail:liuzhiyuang@nx.sgec.com.cn

AL (1969-), %, ZEIAEIF, AERLRPFETE
4.



