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The investigation of microprocessor transformer protection reliability
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Abstract: According to the problems of microcomputer transformer protection used in Lianyuan Iron and Steel Group Company,
this paper analyses the reliability of the microcomputer transformer protection, indicates these factors influencing the reliability of the
microcomputer transformer protection which include the software how to distinguish the inrush and fault current, the filter of
zero-sequence current, the closedown of CT saturation, the reasonable protection setting. By means of introducing the new
technology such as subordinate function in fuzzy mathematics discerning inrush, setting the plus stable characteristic area when CT
saturation, inhibiting the inrush, comparing these new technologies with the traditional protection criterion and the main transformer
putted into operation no-load, this paper comes to the conclusion that it needs to apply the new criterion, new technology and new .

equipment to raise the reliability of transformer protection.

Key words: microcomputer-based protection; inrush current; zero-sequence current; CT saturation; reliability

FESHRES: TMT77 XHRFRIRE: B

0 3§

BEE S R BRI KB, LR ZE RS R
ERAERK SRR EE. S EEIESHR
PR BESG. RBER. sifERERML S, M
MRE TEATESFPHESA. BEEIZE
ERERVHZEFHRY, EMNBITHERNEERR
7E 70%~80%[8], HEIFHENIEFRENEF AT 20%,
AR T LB AT . BRRNEREIRD, B
RENE—IRER B F P i BRI O 2 B K Rt
Xt BB 3E JE 88 AR I B AT S M EAT R AR T+ 4 6
B, AT E[RPTEER LR EHAT
I3, HERHAMKAEEK, ULERITHITR
W, FEFERRWNARSEYE S RS R M.

NEHT:

1674-3415(2008)16-0089-04

1 ERTESR[RIPATEHMLAESE

1.1 BhEEER AR I ,

7 B BB AR SN SRR B R
B, 25 TR 8 S 40 oK AR K B Rh Ry ot , SLE Wik
A A3 A e B 6~8 &, RamtE T, EEAIE
T B SR AE . XKl S8 CT A, 7%
PP RB RO FEER, NmEEsE
iRz E.

F— MBI CHNER. B T REEST
(AR AR DR ER AR R RS S, ERRAHAR Y
FHAREBHRBEE . A3 BEAN B BRI R R0 R
WK, ZRWSHNTEREERTHE W, &
B b2 220 kV EFRBEE, 5| R KEREH. |
1.2 CT {8FIAY% M


http://www.cqvip.com

£ 000 http://www.cqvip.com|

-90- CHEREF BHH

WIELERWAZL, ERREMEEY CT &
EEt AR, FACT FMRZREAMFIRERE AR —
K, BHILEZESNRY R — e AR g i,
LR AR R, M R AT RE R CT A,
Z B =4 B R ERIE R E S RY RS .

1.3 EFERHENG

BERA Y/ AL BERMN T SR, 7
KEBMEMSREEALT, EBNFGFEEFFE
mm, BE=/AEM, BEZTFEREE, BaR
PEEPWEEEBRER, Z3RYHE IR
ESFFENEE 35 kV B B AP E, EX5
Beubt, SRR SBELENRYRDIE, EK
AP BRAT FE R I, R R ERE
EZHRV MG EREMRPITEEN —FEER
%
1.4 RNTEREDNRIPERGERNEZN
A ZEHRY (BCH &) 2EMRE—BKN:
I=13I » FEFNERTE.: 60~100 ms; LA
EZHHRY EERE: 14,=0.2~0.5In; [EH FHERE
H3: 20~40 ms.

B L, SRATLZE B OR A i SR g A R e B
EETHEEERY, BnREIESNRYHEER
FEAY, HREMHRME—FMHE, REFERY S
BERERNE, WL RT T,

2 REENRPAEESN

2.1 BRIARYEEERR £ BRI HEE
2.1.1 FhRETR A setE
mE 1 iR

W/\M |

1 E AR R A R R R

Fig.1 Inrush of no-load transformer putted into

HiEM hEEwmT, HEFXERN ZIKIERN
UGB, HEEIEREESETR. NREES
FET=0, HEAEM a=0° FAM, W

P=Pp+ D+ D =2Dp+ D,
R &g HIRSHOE, dp MEHL (BRI L&,
& R BHEE, O HFIHEHLE.
BHEZ K TRESEOE, B ERm, #h

WL RIZU I, M TIERR T BRI -
2.1.2 ZRBEHIsh AR

BHHT, BRI 30 R A ] i A R
HRFIEEBR. FES: —H—. ZH— k=W
Z sl 77 R

BiE SRl B, BhRGTRI R R A
B[R/ T 10%, MAREE —RiEEE el — &
E15% A4, HmMAREXT Z 3Ry HATHIE), HEk
B®a3l.

2.1.3 XTGBT e XK

(1) HERHSREXASEE, HERRZLR:
40~80 ms, ZJ5 HEIFBENRY

(2) JARLUT R € -

© REHEFINETM, ly=1.0~1. 3

@ BRI IKIEEHINE, 53 RPEKE
10% A4

® BEE&RY EHE, BEEIREKE:
0.6~1.0ly, BITEIAZE 0.3~0.5s.

FERIEGE, AsiRsE_Hel (EHRY
EHEME) B1T.

(3) XHABENMILEZES.

ERH LR, I b EE CT MM CT
EEBER -HHBRNFEER =AM ER, FIA
KA =S S A NLEX T EE, 83)
R LRSI E BN shE(E, B3 Lt ZH3h R &
N B LR .

DL $E W RE W] 20 AR v s B s 2% IRh R Vi U Bk 1)
R, HE USRS RSP AR
B AN MR TIRR 5 B R R B R hRETR AL DA R “ F0
RO Bk e (] 3w LA JBE S
2.2 MEHEBERMNAREEZRAR
2.2.1 ) P RECRA F o1 R 1 SR B R SO IR R VR R A
e E AL

GEHAW:  ur= (uartpa) 12
K ux NEGEERBE: wx HH “IIBCERE”
HHEEH=MHERSREBE: uan M “BOR—EUVN
B HEERN=HERSRBE.

L ua=0 BF, FH RIS, SZRRFERY
Y pua=1 W, F ARG R, ABIZESNRY: 5 pa [0,
X eI, & T FFBARY

t=uxz X60 (ms)
Hod. ¢ hEhEZER, KREREFE, 20T ¢ R
FER E TR . RY KA R — A AR ER 20
ms), B4, PEGRPSAHEREN Te= 1 + 20
(ms). Mk, sHYERTEZE 20~80 ms LN, #
EZEFHRY B REK,


http://www.cqvip.com

£ 000 http://www.cqvip.com|

BOE,E  WHRRESRRY SRS -91 -

ZOTIER R TR T R IR
o I B A A ) e T TS B (B IR B, X BRI
SO BRASME ) BB TEE, RRIEH AR RIR IR
A R T EN R E R EER TS,
XFRESENRPUEEEFHERR.

222 MHIEFEKEAR. BERPTENE

TURINEI A BB LRSI, fEfE
EUAGSea, HARS S ORBEEA IR
WNE, FHERHE TRFTERNA, ZFEARRIN
FAREAR K VB B R AR B 7 4, AT PR B TR
ER/G M IEHER, BERIP TR,

FEEA R IR 10k 0 R R R SRS
T WP, 3 T ZRER e B YR R T F e e T P AR
t, FFRIXMRHEIER TR, ETFREHE, {Ei
W (B WIS RIRAREAA R, AT SEERXT
RGBS BB R L Z SR A T
M, LIRS RIS,

AR R )RR I 12 A2 B Ay S gk ) Bh B v e 5 PR
A THAEA, DURRRERRIHEIE AR,
PIAE 2R ORY R AT SEMEHE f AR B KIE B B3
2.3 CT {8FNBY N 315 HE
2.3.1 CT PRI I B4 48

MG T AE CT, 7P BRI E
AAERAM S BEAERSENZMW T, CT SHIH

PFE L
(1) ERNHLREEXH=KIERSEERNCT
RN
HIRFTFER Iy >K; I

fE—AMHEAHE LR, WEEGRY B35
AR /INEI B BRI BB B AT E R I R AL
PLBE SRR BN .
(2> —BWFTi CT AT B R UL A 0 B
B WE 2 Fiow.
CT 0 PF4 4 4 -
Lies > Les(ct)
Iop oS KB1/2 * [
t<TCT

IW
F HiEep

R

S R\

[EERE Y .

lao I (ct) Hheift

B2 o tafnm e

Fig.2 Characteristic diagram of CT saturation

R Lo HEIBHER, L. ()N BEFISBERTK
B, Lpo NEHEENE, KB1/2 hEFHMLN 172
S, ¢ REFHEHE], TCT R AT a .,

bR ZE R EE — A CT WA nfz e
FEMEX . 0PRSS AN RS R CT i, &
o BERVIEEHIB R Le (ORI HSR, HHERE
B LEREENBERMIECFEX . —280A,
RE AR ENRY, FSEEENNE (TCT
A—EHARAB . WRX RN ELSX A H
RAREE, LEaReEELER AL (0ms) T
EEISIMEX W, LEB3RRAS, Ry sEREs)
, WHATTESEENR. THEBXAWENTESS
MERIFEABEX, ASFEAMMBEREX, HE
X P30 AE X Sk B () A AN B (BT 10 ms).

FHABRESET: EFHT ZIKEHERH
EREMEREAL. HIZhERKSE, Bk zXE
RBIRARALE, FTEEHSEILNS CT YRR E A8,
HAEPABRT T 7EDX N ERRsERT, SCAEARPRib I
AR -

232 HendE CT ML

(D) ERAZRERAITAKCT

BT CT RSB FHRIEL, #ZkHE
MANSAFICTHA 1A, WINFERRFEK 25 5, CT
AESWM. Bk, fRALH TR HER K
HIEHN 1A H CT,

(2) #EH TPY &. PR %%. D £ CT, £ CT
NG HF,

B THIEM B TEMAR, TPY % PR 4.
D % CT £ —RERMB KR, WARSMA. Fi,
A R CT R Z3 MR, BREESEP
EUHEERRE . BRRERENE CT Tk A RHK
Al, PARAEBIM CT B-FrE.

(3) RHHT DS, Mk CT A,

S ZEMI, JHEIESS (OCT. OVD) £
RGBSR RRE, BIXFh B K ES A FEE WA 5,
EHNCEHZ M E RSN AL EIEHRAIE
1T, B ITHBR R KA YRS R R kSR
NERKIEEREF I,

2. 4 HEREF RFAHR AR DAY B 3T S HE

w3 R

LA EBRP X R EN, BESY
MFmE R IERF. BF. FUFBRR, WA MRELH
RIEFMAUFER, BEFFERRNL, MmER
PR ER. HETEY S TRESX MM,
WHILES R RBEN; BT, WL E SR —
EEBFFLEEERAN, LIHBRA T B R R


http://www.cqvip.com

E 000 http://www.cqvip.com|

-92- COEAEY DN

PRERE, PERTRES).

E3 Y/ ATEERXIMERERETER
Fig. 3 Ground fault current diagram out of district of
Y/A transformer

2.5 JHERRIFIREE IR RIS R

WHLES RSB ERBE, EEM R
WEENE, REREAGE, ATRSBURTIREIIIE
3. EENEERZHHETFRIRNEES, LN
ERAEEEEMPEEMEENEEE, K2R
EIERBE, FLEIhEErEE, ERFHEE. X
RERBRARANRFLTHRZRENEHAE, ThE
R EFMER. TR I EIRE I
B, ERARREIRBE, EERNTEABER
RTSEE R EERE,

3 HHIE

AP T AR SRR AT KUK
B, BdomFLsie, RPEFNTE, Ak
MI& R R R OCHE; BaXbHREA. Hiik
RV, 51 S TR R SR R R TR .

HEA BE BRI BARN RRBESENE.
B30k

(1] ZEHa s, g . R R OB R B SO A SR 88 E SR
TIRIEBRIRFE(T]. 4k HL58, 2007, 34T
LI Yan-yan, LIU Jian-fei. Improve the Theory of 2nd
Harmonic Used in Transformer Differential Protection[J].
Relay,2007,35(S).

(2] %, BRRAL, Xk, BERTEESHERE
SR HIEH T 48 H.48,2007,35(23).
ZHAN Xue-niu, CHEN Yue-hong, LIU Tai-hua, et al.A
Mal-operation Analysis of Line Current Differential
Protection Caused by No-load Transformer[J].Relay,
2007,35(23).

[3] WBH-800 RFIMMBERRPEERRFHS
[Z]. 2002.
Technical Manual of WBH-800 Series Computer-based
Transformer Protection[Z].2002.

(4] SID-3YL Rl 448 33 60 HI 3t B 45 [Z]. 2007.
Manual of SID-3YL Computer-based Inrush Current
Suppressor[Z].2007.

Y¥S HER: 2008-06-30; {£E B #A: 2008-07-17
A
B (1962-) , %, HAHIF, ASg SBP K58,
BAREEEF K L4, E-mail:ldyhhj.2007@163.com
ERE (1976-), B, TAEW, NEL B384 430k
$hEAk (1964-), B, AA, TR, NEHELLE
BT, BIEF T4k,

(3% 77 W continued from page 77)

CHEN Ping, GE Yao-zhong, XU Bing-yin, et al. Modern
Travelling Wave-based Fault Location Principle and Its
Applications to Actual Fault Analysis Type D
Principle[J].Relay, 2004, 32(3): 14-17.

(71 B ¥, BRER, F R %5 BAITREGENERE

REBITERI). BARZKASL, 2003, 27 (6):
66-69.
CHEN Ping, XU Bing-yin, LI Jing, et al.Modern
Travelling Wave Based Fault Locator and Its Operating
Experience[J]. Automation of Electric Power Systems,
2003, 27 (6): 66-69.

(8] B&F, 47HE, HRWIR, F. DAUTEHSIENEERE
RIBFHIT). BARZK BB, 2003, 27(12): 81-85.
CHEN Ping, NIU Yan-xiong, XU Bing-yin, et
al.Development of Modern Traveling Wave Based Fault
Locating System[J]. Automation of Electric Power
Systems, 2003, 27(12): 81-85.

(9] ¥ E#H, MEKR, E&EL, FATHRIEAE 10kV %EE
PR/ B30 £ B R BE R T 0). R BOR 2004,
29(24): 16-19.

CAl Yu-mei,HE Zheng-you,WANG Zhi-binget al.
Application of Travelling Wave Based Fault Location in
10KV Railway Automatic Blocking and Continuous

Power Transmission Lines[J].Power System Technology,
2004, 29(24): 15-19.

[10] @k, RNIER, FR%. Bk 10kv B / FEZ
BATH MPRREE R R[], BV RZK B, 2006,
30(5): 68-73.

XUE Yong-duan, XU Bing-yin, LI Jing, et al.Traveling
Waves Based Fault Location in 10 kV Automatic
Blocking and Continuous Railway Power Lines[J].
Automation of Electric Power Systems, 2006, 30(5):
68-73.

(1] A &, fMER FPEHBEABELERETESHE
BATHAL AR A1) BRI, 2007, 31(2): 84-89.
ZHOU Chao, HE Zheng-you, LUO Guo-min.Transient
Simulation of Electromagnetic Potential Transformer and
Analysis on Its  Traveling Wave  Transfer
Characteristics[J]. Power System Technology,2007, 31
(2): 84-89.

Wi HER: 2008-04-08; {£[E H#A: 2008-05-28

fEH BN

#OF (1969-), &k, Aid, TAF, MEFEHITE
MBBEHRABZLECHRLTHEA.  E-mailsdzbxj@
126.com


http://www.cqvip.com

