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Fig. 1 Bit error distribution of 64 kbit/s connection
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Fig.3 Synchronous sampling

SEAL R L P S I ph Oy 2 o % (8] 2 (R B T,
PEAT KA, A 1] AL K 326 i 4 3C . ML 31 32

BIL A2 32 ) B S 91 S, R 405 38 18 JE A AT LA AS B FEHLAE
2B 2R AE  [5] B AR 408 A 0] El 378 SR A B 220, 45 31
25 B SR RE I 2 R 22 AT, WA 3 FT7R ik A
HUR AR 2D HT T EHLCRFER 2] AT WHLIEEE T
— A RAEWE T > T, 13 AT, —~0, Y AT, <<£
A, AT DADA A 02 B S T ) A R

L[] 3 3 A AN AR A5 15 AL ) 3= HL & 3% )
W IE AE WA Ty, JEHL W AL K 26 J 1) 3 18 E B R
T » R X (2) I 22 114 308 38 4E 15f Hy
Td _ le JZFTAz

A 7 [6) 552 o 288 A i s R0 2 0 3 3 E B ) 2R
%ﬂ‘j:

3

AT, = ’ Lo= T 5 Lo )

Xp N 3 f T A 2 R FE R 2 AR 22 AT, =
AT, . IEH BT 8 X AR I, 25 AN 25 i L 25 HL L
P T 00 5 3 S B S — B A5 B i Z B Tk

I, — ZIl‘sin% 5)
AW LI P S RS ST CTlEE

Al SR oA Ly =21k, Ho b R ifil 2 R,

2
AT, > zarcsin k (6)

U A0 B AR Bl A 2 22 R R T RE R BN

3 T X [0] A2 B AN — B, B A 3 51 R 4R
PZERIP RS AR BE L HAT LR W O 2200 S . R
I B A M) X — R A A T T AT B

IERAROLT R TR PR 372 B 7 9 22 3 1
AL T 0, KRN %% T AR (A M2 LR 1Y
HLUA LU B AR AN R T R RS2, — BB
PE DRI ZR A TR AR, SUF 2 R
S B UL A AZ AR T S 4K L F A AT RE Y AT 2 3 1 XL
fi) $iE IR AN — 2,

LR BRI\ 22 DR P A B BB I AN LR BTN R 5
M A I, R B A M i, R R R 1220
WU % e LAY R A LU . Y AR B =S SR, O
— 0 FL R SR A0, I IS T A0 P I R A L A
B, PRI, AT DAL 26 0% 5 B0 i R 7 B s Y
ZE LR T AF T AR I 23 FE I B FE R RO L R W] 4
A W 3 XL ) S PR — B, AT AR AR g 9
Jer s WL 22 it 14 A2 A MUY, T 8 A T 0L [ SiE )
— Bk,

D5 T, 2 Bz B B 3 G X ) S B —E,
Bz A7 F2 vh il i s 47 o0 ] RE & AR AR A W
I O\ 22 DR 2 B AT LR P 4 B HL A L VAL 8 AT R A



66 ® » 2

$h, A @tk

2005, 29(21)

TE T S 0 AR Ak S5 B 38 S R [ ZE R S 5 — 530, 24 5
N 22 AR AR 3 KB 2 R 7 (AT 2 () Ao ) 40 4 it
P22 LR Y LUAE AR 1o Ak B

H 500 kV Rl KR 287 km, B A LA
P b R IR 2RI 3 B ST 22 W 0,
BEER A AR 4K 1327 km, 36 17 A~ 4
Hodr 2 B F A £ @ E 2K 407 km, P Z 7 4
WS, BSAE A, A EEER Y 2. 7 ms, £
AL 2 5.5 ms, IEWBFTH A % B 8 R i i
FEWF A 2.7 ms. 22N 0,01 A, 5 HISAE B E AL,
2004 4F 12 H 10 H B\ 25 PR P 4 B 0 3
BRI IEIERZ) 4.0 ms, R4 0. 33 ALHE
M (ZEROZ 0.14 A, B8R 4.0 ms BEAEF A
T8 FE R N 2 A5 P 38 T AE R {HLIE G 24 R T Y R
E, I H o 0 22 5, LI 38 T JE RN B 47 IR 2
I8) FR) 56 22 R E 46 R 20 (5D, R I PR S £ S N 22 1 4
S P A9 3 1 0L 1] 8% bl T BEORS — B0, — AN I A
FHEE 5 —A A A, JF B 7R
WL 2R AR, W E AT IR A BR 4.0 ms, BN
4.0 ms 4 HE IR J2 30 18 ) e 2d F2 Hh f — A DR IR
P

B A Y SR, B AT S A 2R I A 25 R R
AT HIREE R Rk, BRIl T —4
7] R . 2 5 2 2 A A o R R FH ik 1 540 Y [ 2B
T3 8 T A B A R ] — PR R ORI ) £ 4 ke
KRR AT

3 3 L 7] B B ) — Bk A GE 9 BER S R 3IE
RIEP 2 e 4 T RES AT Y LA 38 H KE 1Y
F T 2 2 3 T R RE TR X R AP Y S R A
AR o 52 Ml 16 BER O [R] #2532 ma £ 97 09 H 1 i
LTI

3 LKBAERPESITHEPEEED

bR iR R ER M 2RI as AT R v, B TE A
SR ) 50 AR A S 7 T s — 2 R A B T
T 3 A N 2 O B B 5 R X ) S RS —
BT RPN 2 R A AN [ 2 L 5 o 2 s N 2 DR Y
Zaisty,

A Y PR A T AT A AT i A e A Ok
AU R BB UL R F AR DR A R A
Al RCS-931 F 1 e [T 26 % BB DR 47 2 B FOR 3t
W45, 2004) 55 {5 5 BOR B G 1ok = Wi 18 4z 174K
Bl T () R | AR R B 22 AR AP SR —
Bk 8] (4% ) 50 B I 6] AT BEAS[R] L L+ 22 AP B
ROANRED SR fih i 3 4 S X T B AL A R A 2
TG 58 Ak 2 1 300 0 i T I AL 26 AN — G fiph
TRkl MEsT NG, st R, FE Wi

L BIMDGET 55 O 4 B SO o 4 G Bk
REEA RS O e e B 5 T 28 28 2 1) (1 3l 15
2R FEAR Sl ol B A R IR B MR R A (RO
AR EOIY 48 V LR IE R A R SE | 2R )
W) e B AR L Ul BT — IR RGO 45, A S Tk
WG RGEMIE R BT, =R, PRk M 2= R b
EAEERE . wr R WA G E R S S R B A
G. 821 ML KM 1 W e B AEAE LR Z e fE ., HE
B bR S S, T SR T IR A AR R BE T G 821,
W) AR AT R Bl

IS A4 32 T 5005 A8 G 10 4R s O 22 (R 3 s
B0 TG 7 Wi L3 T X ) AiE B ) — BOME PR LR I —
A BF L AT LS Ao ) T 2 S 2% A S IE ROk [R]
T2 B 5 2% 6 T o S A R D A T BE S Bk
P2 BT MR IERG . N, 76 B 1T 22 2% 8
T JE BRI L SR FH T 5040 G ) 2R I O 2 AR
I, — o AR IR 3 T X 1) AE B A — B

S % 3 B

(1] IR OCF LT Ak M. db gt A RS At . 1998.
WEI Le-ping. Optical Synchronous Digital Transport Network.
Beijing: People” s Posts and Telecommunications Publishing
House, 1998.

[2] @B T DY, B R4 BT o il 22 S AR 4 vh JL AR SR A W) 26
. I RS A K. 1996.20(9) :46—49,53.
GAO Hou-lei, JIANG Shi-fang, HE Jia-li.
Synchronization Methods in Digital Current Differential

Sampling

Protection. Automation of Electric Power Systems, 1996,
2009): 46—49,53.

[3] #hE. Bov ML R B G v L 26 2 PF . iRAD. MR TR HOR 545 v
1£.,2004,(2) :56—58;2004,(3) :55—58.
SUN Yu. Series of Lectures: Transmission Impairments of the
Digital Network, Part 2: Error. Telecom Engineering
Techniques and Standardization, 2004, (2):. 56—58; 2004,
(3): 55—58.

[4] ITU-T Rec G. 821. Error Performance of an International
Digital Connection Forming Part of an ISDN. 1992.

(5] Vg, fili ARE. 7 U005 o I 22 3 DR 28 8 b 00 280008 SR A T 25
A AE 773 IR G AL ,1993,17(4) . 23—26.
XU Jian-de, LU Yi-qun. A New Scheme of Sampling
Synchronization &.  Communication for Digital Current

Differential Relay. Automation of Electric Power Systems,

1993, 17(4) . 23-—26.

A7), B3 B AR IREF,BAAFL )
AAUERY ZLAHEEABZ G RL . Email: jinhf
(@nari-relays. com

L E(1972—), B, I RF . BN FUR LR A8
W T AE,

OB A97L) &, A, BAMAFREEY £ S F
¥ T A,

(F# % 84 W continued on page 84)



F2oE H2aW
2005 4F 11 A 10 H

Mo &R & B 3

Automation of Electric Power Systems

Vol.29 No. 21
Nov. 10, 2005

67

BENGEHERMERERAFIOMERENRPEER

T OB, NMEFR, FEK, XA
(1. REARFHITRR, THRAHEREN 210096)
(2. [ E S LA 58 B /R BRHE T2 7 L VOS5 48 #BCT 210003)

WE: RASWH TR EERLZFHRP PRLRALRE(TAIafortt) 2 N E R4 IE, — R KM
B TA 8 TAFRE4EE T — T agnt il R AL Bl dadfe b MR A2 FRED Lo =%
TAEHENRABAGTIRIA>ZH R GXHAER, TA B2 —KF A TFEERRK, — &
MALEEEFR, AlEBE RETHESANAM OB R AN EPRELET LR ZHRY
Fok AR B S R RAI A KA RIS, S R — L TS AW d s X, 0 8 &5
BREOHMNRE ANBRETZDRYP A EA GO EXREECRARRRIERY TERR; S X
AT R, B o )RR A E SR RIEZ SR Pk S, SHRBERIELER KRR B0

EATAT VR A,

KEEWR: ZAREFRY; WALZASl, Wb HK; BRETH &

FESHES . TMT773

0 3l8

HAL I 25 sl AR B D B ) B T 5 | RO R L S MR
JEP I RA RREMIIEE. C ) ZIENB T RS
Rk LKAl RS R R SR R E WA
HERPZ—, BEECLTEGE RN LR, WA
S n) AR B AR LR 25 S ORI OO R B R TR
g oL 2 R ) AR PR B — AR R 2
Sl R T B 4 AH G T AR R R e £ I L U 22 3
PR 2 % T AP RN R R A IR R R B AE R T
it RS A H 2 H U L H U B ERAR (T A A
TA AR AE 3235 5 PR3 b A o8 0, 32 %)
TIEREE BNAE R TRZ I, FEA
F S AR 0) IR B X kT il i 3h i | g 3
8 NN B T R S ¢ B U I SN L L v s T A
FH H B fr AN R 100 T i P B — MK L S B
WA RB/N, AT TA A ™ &, BT DL
M) AS K, PRI X6 3 0 T B R 98 A 22, W 4 K 1
HL T AR H i 45 A GE AT, H PR S e K L R R A
GO TE i L AT L T G £, R G0 S A
AR, A KR )R RO KGR A S 51 TA i
AN PR G AR A b X R R R 2 25 s AR
TA A — BERRIR [ B AT IR AR SE . A SCIR A
SAAT T TA MRS B AR R T A A A
B o st st X 5310 32k R e B o 2 h R B Rk R Bt

KAG B . 2005-07-13,

TA M ANHENEG , [ 0 Br H BRI ) 30 X ik 5 248 vk
I FES R R . SR SRR 3 A 4 2R 3R W P
St BITIE AT AR

1 TA{EFSH

1.1 TAZEERE

TA 2555 d BA IR G (8] 1 R0 100 — yR A Ap
PVERUCE I — IR . o T @R B i — IR &%
TR B R, W kO A5 RE L R I R S i A 4l
HLER T %, L, 3R, — IR S8 21 1Y T J2% 0 r, BEL X —
YR FEL I K U AT LA Z20 W S T 8 TR SR 2 Y F BEL R T
JRTR) R 2k A Ak R B AR R R B — L L,
R, &R,

Ry

iy JIAHE TA RO —YKERE 5iy K TA WA 51, HHHE TAZ
WA BRE R 5 L, AARE] TA R WA BRE L 5 L, 9 WK [ B e,
B (A R 2 P L R 1 AR LR 5 R, D K [ e L (UG R

Pl 5 S B AN S B L )

1 TAEHHBE

Fig.1 Equivalent circuit of current transformer

1§QI%£?EIEIL:@]EZ§EEO%I# ’é’\ ZQ :Rz +ijz ﬂﬂ:‘{}(
M AE R BHbT . ARG 1 715 .



SOOI OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO

(E#% 66 ® continued from page 66)

Effect of Bit Error and Transmission Delay of Multiplex Channel on Line Current Differential Relay

JIN Hua-feng', YE Hong-bing*, LING Fang®, ZHU Xiao-tong', ZHENG Yu-ping'
(1. Nanjing Nari-Relays Protection Electric Power Co Ltd, Nanjing 211100, China)
(2. Taizhou Power Supply Company, Linghai 317000, China)

(3. Hangzhou Power Supply Company, Hangzhou 310000, China)

Abstract: This paper points out that the bit error depends on the length of the multiplex channel. After analyzing the impact of
bit error on line current differential relay, this paper enumerates the defects that may lead to non-random bit errors. By
analyzing the drawbacks of different transmission delay on the bidirectional route, it is emphasized that the bidirectional route of

the multiplex used for line current differential relay should have the same route.

Key words: line current differential relay; multiplex channel; bit error; transmission delay





