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ABSTRACT: The operation situation of protective relayings
of the State Grid Corporation of Chinain the year of 2007 is
presented. The statistics and analysis of operation situation of
primary equipments in 220 kV and above power systems,
including main protections of transmission lines, transformer
protections, busbar protections, fault recorder and generator
protections for 100MW and above generation units as well as
the statistics of faults occurred in these equipments are given.
Statigtic results show that except busbar protections for 330 kV
power systems, the correct action rates of all the other
protective relayings are improved and achieve the highest level
in recent five years. The reasons |eading to incorrect actions of
protective relayings are analyzed, and it is pointed out that the
main responsibility for incorrect actions of protective relayings
lies in irrational design of protective circuit wiring, and the
secondary responsibility lies in the design departments, capital
construction departments and others such as communication
department and so on.

KEY WORDS:. power system; protective relayings; busbar
protection; transformer protection; transmission line protection;
generator protection

WE: N4 T 2007 S 5 R w46 FL ORGP B IS AT I
Ut AHE 220 kV R DA E ARGk B 1IEAT M bt vt
220kV K UL ELBR DR RIS ERORY . BRERORG ORISR
Peds 100MW K UL ER LIRS SE KIS IOl Siih4iiR
W], 2007 £EER 330 KV AU AR LGk FL R YR B IE B R
AT AN, JEAR A Ak L LR 25 B ( IE A S 347 B b
T, i B AR IR Ko SCEILSHT T I AR AN I A
VR, i DR [ e e AN By 54T, I
DOV ERT T e adt M FAb T T GRS 4538 T ) I T4 T

KA ARG B ORYREE, RRIRY AR AR
e Ry s AEHLERY

1 2007 FEIREMNQARARERAF LB R
FREIEITHIR

2007 4 [ 5K HL A FAS T R G A Ak F AR
FeEILANME 291979 Ik, IEMBITER K 99.98%, L
2006 e T 0.02 MEA A HILRGk IR
BB 414 Ik, IEWRBIER Y 100.0%, L 2006
ERRE T 091 M4 . 2003—2007 4F [ 5 i kA
oy mEl kR TR R 1A 1.

Fz 1 2003—2007 £ EZK B ML B BERIPEITIER

Tab.1 Operation statistics of protective relayings
in the Sate Grid Cor poration from 2003 to 2007

it uiH 2003 4£ 2004 4 2005 4 2006 4F 2007 4§
e MEIEREL 260971 273258 295693 294318 291 979
TMARL . -

- Eﬁfﬁfdjf’m;ﬁ 260665 272958 295505 294212 291 912
EMEERI% 99.88 99.89 99.94 99.96 99.98
220kV F  EEHMEXRE 17107 21208 25614 26757 25359
PLEASHE  IE#EERE 16937 21033 25519 26717 25329
R4 IEMEER%  99.01 9917 99.62 99.85 99.88
500KV REERE 2172 3144 4343 5012 4815
SR EWENERE 2145 3102 4317 5000 4806
EMEERI% 9876 98.66 99.40 99.76 99.81
330KV BEHEREL 718 935 974 1801 1334
SR IERfisfER¥ 710 925 964 1799 1327
EMEER/% 98.89 98.93 9897 99.89 9948
220KV BEERE 14217 17129 20297 19944 19210
SR EWENERE 14082 17006 20238 19918 19196
EMEERI%  99.05 99.28 99.71 99.87 99.93
IR - £/ L 2V 799 873 897 689 674
LW ARGE s
) _ IEMEMERE 729 799 861 666 663
JLAHRY EMEERI% 9123 9152 9598 96.66 98.37
TWALG  NIFkE 4636 5095 6432 8504 8146
[ SEIRSEUFREL 4602 5056 6413 8488 8141
SRR SRIESELFRI%  99.26 99.23 9970 99.81  99.94
i BEEREL 50 57 154 331 414
g EH S EREL 44 56 148 328 414
EMEER% 8800 9825 9610 99.09 100.0
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2003 4 [ 2004 4[] 2005 4 f 2006 4: [[] 2007 4
1 2003—2007 FEZR B M 220 kV
B RG4S BIRIPIZITIER
Fig.1 Operation statistics of protective relayings
in 220 kV and above power systems from 2003 to 2007

2 220kV B ERG— R & EFEE

2.1 RBEEIEIER

2007 4, EZEHEMATE 500 kv 2kt KA
328 YRitkeEr, Hih 91.46% 4 B AR s, HiAth gy
5310 Ay VPR A R A A B R A e e 5 330KV
2 LR AR 104 Db, Horp 96.15% k) L AH B i
B, At 23Sl Ay 1R A R e e g s R A e e e
220KV £k 3L R AE 1546 Vi, T 88.75%04
AHEE R, LA o3 S0 Ay P AF R AR R B i
ARRT G e R R S AR ] 2 b 2 i
AT 8 2 b 5 s R T 28 v L M e
22 BEEHEER

2007 4F, [EZKHM AT 500KV BRI L 5
YA e, 330KV BRLR K A 6 v, o
5 UK BAHBE M, g — I Ay Y 2% BE2 [R] IN
220kV BRZE S Az 48 Uik, L 44 IRCh FRAHER
MR, UM 2 RPARRS 1 U AR R R B
R L RO T b
23 TERBHERR

2007 4, [ K W ] 500KV A8 # L &2k 4
NN N @ O e NN TR T
B 3%, ERE R 17K 330KV AR R Ak A 3K
AL 3 YR AN . AEAR s rp, (i ] i
B, A R DA TR B B 4% 1 Ik 220KV A%
FEAR IR 18 AR AT 21 IR MR . fEA
P b, I ) A e R A W 5 B UK, AR TT R
Wk 4 Uk, AR RO 3 U, ROk 19Kk,
24 HHBHMERR

2007 4F, FEZH AR 100MW AL & HLHL
IR A 22 ORI RS . 84 YR SFHy WA 7 YR AN
ks . FEAS kR, A () ARE 8 IR, E TR
B 7 U0, BRSIE 5 Ik, NG IR 2 K.
25 ERMBRKHERR

2007 4, [ 5K s 28\ BTk i i R gtk

A LA AR B RS A5 YR, ACUR T S L2 L4
A% 24 Yk, THIRIEDL SIS 9 W, AR ik
M 17k, MR BRI IRk 1 K.

3 220kV B LR REBIRIPEITIER

2007 £, EZEHM AT 220KV K UL RSk
e ORI Bh 1 24685 IR, IEHHBN1E 24666 K, %
B 17 IR, $638) 2 Ik, IEHBIEZR A 99.92%, 5 2006
SEAREE PR T 0.01 AN 23 o LR GURORY FEES
BRI, BPRY EA TR ST 2% R R AR IE
WENEZ S35 99.95%. 99.88%. 100.0%. 100.0%

A1 85.00%. Lk Ry AN IERBIE RN SE T I3k 2.

F 2 220kV KU EZREHARIA A EMEMERBE LT
Tab. 2 Satistical reasons for misoperation of line
protection in 220 kV and above power systems

S ——
REENE  RERDEER AERSERS
220kV 330kV 500 kV
ST AT AR 1 1
Bt BT RAR 7
o Bl R B 1 1
T Wl > 1
FeAdEI] Al
i A
4 FTHERPIEITIHER
4.1 #HHA

2 34 2007 4 220KV K DL EHL & FLTLER S
BRI BEEARY S I BT R I BRI
o nTLAE t, 2007 4FE K HL M A ) 220kV KL
HL I TCHE R T IE RS E SN 98.37%, Lk 2006 4 I
T L7LANE S m. R R FBHLRY R 100MW &
DA H LI 4% FL {42 B . 2003—2007 4 220 kV
S UL b M O IE R s 1 R i 2R LI 2.

3 2007 5 220 kV K AL B [ TR IP SRR R
Tab. 3 Action statistics of component protective relayings
for 220 kV and above power systemsin 2007

R BES BEE mIERPE

AR ey me mp om0
FIE B IREL 380 171 122 1 674
EFRENAE IR EL 379 165 118 1 663
ANIE# =3 1 5 4 0 10

FERE 1E3) 0 1 0 0 1
ERIBIEFI% 99.74 9649  96.72 100.0 9837
X 980 96.66 9837

T 940
2 91.23 915
5 900

" 20037 2004 45 2005 4F 2006 4F 2007 4

2 2003—2007 T HRIF IEMANIER th 2k

Fig. 2 Correct action percentage of component
protective relayings from 2003 to 2007
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4.2 220 kV BRUA LT ESRIRIPEITIER
2003—2007 4 220 KV J UL FAR 2R (R GIS 1T
LI 4, W] W, 2007 ORGP IEFIB) 1% L 2006
FELETFHT 230 A D M. IEMAREB R AS IE# 5]
PR SR R & A SR (R B A R 1 Ik, K
LT 2R) . BATHET A R (LK) ST
AL ) FIILARIR T TR (L 1K) 56
F 4 2003—2007 5 220 kV UL E RS
T FRIPENEER
Tab.4 Actionsof protectiverelayingsfor transformers
in 220 kV and above power systems from 2003 to 2007

JiH 2003 4F 2004 4 2005 4 2006 4F 2007 4
AR S IREL 150 200 178 172 171
EH S EREL 109 158 155 162 165
NEH &3 41 41 22 10 5
ERE  4E5) 0 1 1 0 1

IEiEhEHI% 72,67 7900 87.08 9419  96.49
43 BZRIPIEITER

2007 4, BREEGRYILEME 122 ], EfsfE
118 ¥k, %5l 4 UK. 2003—2007 4F 220kV KL &
GBI ARPIZAT I B 5. 2007 438 B BE PR Y
AN TERBIAER B AT SR 38 1T 5T AR (R 2 IR I
FTEAN R 1) G DA (SR B BB 1K) .
F 5 2003—2007 £ 220 kV K LA EBL&RIPIZITIHR

Tab.5 Operation statistics of busbar protective relayings
for 220 kV and above busbar s from 2003 to 2007

5 H 2003 4F 2004 4F 20054 2006 4E 2007 4
E B IREL 49 90 120 112 122
EH S EREL 41 77 114 102 118
M RS 4 12 5 8 4
ERE 3 4 1 1 2 0

EHEIAE % 83.67 85.56 95.00 91.07 96.72
4.4 100MW KU EXBHIRIPEITHER

2007 4E 100 MW Az LA & B HLAR S (2 & HaLbL
A 2 4l) 3L shVE 380 Wk, 1EMIBYE 379 XK. 2003
—2007 F R MALERI S VE TS DL LK 6.

% 6 2003—2007 ££ 100 MW K LL_E % BHLRPSEER
Tab. 6 Operation statistics of protective relayings for
100 MW and above generator s from 2003 to 2007

JiH 2003 4F 2004 4 2005 4 2006 4F 2007 4
AR S IREL 501 574 585 371 380
EH S EREL 574 563 581 371 379
NEH &3 17 11 4 0 1
ERE  4E5) 0 0 0 0 0

EWEMEE 9712 9808 9932 1000  99.74
5 {RIPAREHMERE D

51 {RIPEIEZFZZITASIE
2007 4F, [EHEM AT 220kV &L ERGH

PEREEANEMSIECGE 7 IR 3 B PR A 0]k 2k
WA AREH, W JUER, B I s A
PEmr, R R 51 & Mgk RS IE R A L
AR . (HUE,  H RO R R B 4
TR, BT SR A BT B IR R S 1 i
AT, 232007 I T KRR K
BT R TS R RS B EA IEF B S

2007 HELRY ] s Be gk e v iR AT OB
B EIE RIS, Y EIR R GOR A s B
NI R T 2 Bk i) e 52k i OR 4 H e LR R U 45
REBETL: QB Z O A R AR 2 R
Pk )42 i, S0 EH PR O R N () 4k L 2422 AR IER
EEh; OBk R R S Rk A Ak
52 HIEEIIREE

T ST — B R B B A EMBE
F R R 22—, 2007 4F tH Tl 58 ) ST S s
KM AT 20kV K UL R4k RT3 E ANE
s 9 Ik, LIPS HliG A R 3K,
BRI 3 IR BIAUVE RIS AT AN A 2 IR LK i B
BF 1 IR 3 s il o B AN (R P = 2 IR 3 A oA ik
b, AR ERRM L - NEERE.

5.3 EEiETiRAl

2007 4, EEKHM AT 220kV KL ERSH
Tt TN D PR A 5 | 1) PR 3 2 AN IE 3
B 4, TAWE:

(1 XA HRIG AR R Wi 2% A MALAAE &b
AT IR ER AR AR 2 R I s R T HE ]
Uiy 55 0 BIE R TR R AR, SRR ZERY R E .

(2) HARe LAl TN G TS i
HIMAS, FrEemtnil 10s, e EAE
FA R BEZE R RARY R R TF N TES) kL a5 801, BT
Iv 1 BRI AT 25 . AR H N B — SR kit &
SRR AR — & AT, i i

(3) IR HL A N DIE AR BRI AR H il 3278 A
AFVHIR A W42 J5 B TR AS IEAF I ) RN, 6 15 Al
FH 7 2% v BELRS 6 % 4120 B FU DTk Pl [ 6, 368 ik
ARk .

54 E{FiHE R

2007 4, WK AT 220kV KL ERSH
T30 A A ) R ) R R BN IE SRS 4
K, R rE

(1) Kkt A FHAC AR, T2k ik as
VB TOAF IR SOB AR B WL T AE AR e v 4 B A
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S BB B AR (5
Ry 465,

(2) {EARARZRs I ahid fErdr, AR et g —
B LTI AL e % AR, T e A K TR £
mﬁ%ﬁwﬂ,mW%%%%MQﬁ%ﬁﬁmﬁw
SR KL B A A, B %ﬁ%%%@of
PRk ], MRS G R AL 2 R AR — A
ﬁﬁ%ﬁ%@%%%%ﬁﬁﬁhmﬁ\ﬁﬂﬁv
SRS HBUE S
55 110kV BT RZGRIPAIERHSERIRT

2007 4F, [EZKHMAH 110kV KLU RG R
e B R SR A IE# B AE 37 Ik, i 40.54%
RIGATHT T4k ARG N L 54T, s BT
37.84%. {EicAT NS T, BITHEY AR 12
DA by FERIEE IS, Hi S AS R Ay O
4%o HEF L, X 110kV UL MMEIE R, 15
Ak HL LR IE R BN E 2 1 OB — 7 THI A2 2 v ik 2 4k
HL ARG IS AT e N I b BRI AR K, s
FARKG, 5 — 7 TR W A e - B R i o b

F bR T O ) T

BN, A BB PR
6 45iE

2007 4, WK AT 220kV KL ERG R
PR EAEMSERE T, 5T A 30%,
uﬁ%n BT A7 23.33%, FLALER T 5T AT 16.67%,

BASHIT R A 13.33%, 4TI TN 34
13.33%. [KlIt, ZLpd b4k s R 3 E AN IER 31
AL, Mﬁ#m$%%%ﬁﬁﬁﬁ%@&m%$,
B0 nsmgk i R TAER A PR B, AR
R ARG LN 22 R e 18 AT IR BEAEH

B2 30k
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