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Abstract:

important of optical fiber differential protection in rural power grid.It gives a detailed explanation on the implementation procedure

This paper indicates the problem in set of protection in rural power grid,analyses the trend and brings forward the

and solution of optical fiber differential protection. For some problems about data transmitting and channel of differential current

protection, a new method to solve them is pointed out. If to realize sampling synchronization by using Newton interpolation ,the error

can minish greatly.
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Fig.1 Structure of fiber optic protection system

KARPEETURAAEO SR MEED
FAENEEEORSHERE. CFEFRPEH
MEEEHERERFEES, —BRAABEOFR,
R HEBENE T HBGEERADERIL LIS Rl S
BORETHER,

4.2 EFRIPRITHEAK

SEML R E SR FI R R SRR, RIS
Bl 4% B 9 g EEL U R DA 20 A () 20 SR RE B SR R] 2P AL
KEEE R
4.2.1 BEI& RELBHHFRAWRE L FiE

(1) 2T GPS MFH 5k

T GPS WP HEFWE S mEH— E
EEEPEE IR RS BWRFESE, BIEAE
B ey i IRR Bk 2 IR R B ANt 2 ps HIFHXT IR
=, BEE, EAFTEEZ APBRR, TZHEMR
RAWMEN. BRAEFRERK, AR,
ANEATHRELAFNAZERDT .

() HFSENEBNRLTIE

ETFSERNBRRDP HERNTEREBEBERFR
MR B —FFER. ZHERARERERTSE
HAEFR AN EHENRE, REANAXHIHE
FIFEARL 2 SEBRFE R

EFSEMENRALFERERIRSHETS
BT XHEE MK, BEERTEETEKESH
B X R B EAT T ISR, BRI MR L
K CT. PTEREFEH W, FHNAEEREL
LR FTE#—PEE.

(3) ETEIEEEMED FE

ETHEEENRL FEERE: AR ERE.
KEHE B EERNXENZIREE. ENREEH
WE KRG TRSAEMYSHEERFER. X=H
BT RERETRAFER. RERHEHEE
B (B SE R A ).

FERPEAEE, HXAEEBRK. RERN
AXREE R, RASEEETEH PR



-86- eHEREPEEN

e H —ANEERE A t. ZTHIBEEREFFE
BB EEEFPIRENA, BMFRESE. F
AT LLAKEMER BHZH, KA LRETHEE
BRI, BIMREER Z AR, HrTLLARIAHEY
AREE, AT E%ERIPFRENTE, H
REASHELKED, FE—EMAEE, AP
JE R E B

ASCRE T AT Z AR, @i ke
EWi, SEIARRE R, REEESFPEEAE
SHUSEIRKAE RIS, T AS B AR A B 21 B [ 5
FUg
4.2.2 FUEEESIAEEE R P

KR AR tE (2 LB RP S, PR AD
% B SR T AR SR RS, §—
WUR XM BIER & RIEMWNIS . BREEER
BHIE R, BRARPERXMME R E RPN X
HIBEED. SRR E2ETR.

E3L] bor]

B2 MERSTER
Fig.2 Sketch of data synchronization

FEAUR: BATIER e B I % A T A A
%, BRBIRNEARM “EREREE” HHEHE
BTy, URFERRERERE A A, RI5EE
AR X U RAF o B 2207 2 O . B B8 4R ] — B 221 AR BT
T PN KAE sy, FUETH— A REE R, ALK
= RN R A AR A U RS 78 20 ST X O E) R
TR

iz F M AR ks A R T

N@=f() +f(Jq)_f(Je))(X_%) J6%)" %) Gx)%)
X% %%

FCers ) f(xo, x1) 20 B RAD S EMARE, Koo
s bR HREEE 5 BIRS RAR N BD AT

TR 2 4 B v 78 0 4 A SRR S B V=1210

B, BEBERXREMEIREEN0.899%; ITN=24, H

BB A FREMEIRE H0.112%. BT LA 4

ITHERREENTTE, WS EAFEPRRS R

ik, ATUAKRARE N,
4.3 BEREMAMESH

) B i HEAL 21 ZR(ISOYT TH ] HL AR @ A5 T L4
AR BERRAZ R IE, R e R A T ) bL s
BEAL, BAIARGEMESEE. ACRUHERE
PSR L.

1 HDLCHYMGiLE#y
Tab.1 Frame structure of HDLC

BEF | Mt | S5 | FEE | RRE | KETF
7EH A C I CRC TEH

o Skl BE -4 [ 2 501111110 (163E410X Te)
ZHEIFEN . RIS N 166832 CRCE KIS,
b, EHIEAE BT R B . B IER P
5 B HI0XTe Skl B F FHRE, Mzl
¥ O B R R IR B SAME L 1 4 B 310,

MR R S B30,

HDLC $IRREHPALE . THREES. R
ERH AT REESE S BADLCH R 5]
ANBHRSE, SEHRENEFEEEREEFEN
Budk, EELVERZEEMSLHE, R RHEEIIR
Rigs.

4.4 BHBRAE
4.4.1 RIFEELHEBHEH

MCF2T2i b BB R L B R ERE
#ColdFire ik A S\IHAL 28 . Nig R ERES .
Mgkl Tilbisml. BRIRE, ERIFHERY
£, MCE272 b BB E LRI S A%
BRWIHESR. RN, A T 32477% SADSP{E 4 DSP
B ELES, BHENEGESFIETEER
WX SABEBIITHE, FIUTEREITE2ER
. FINHERFRPRAELTRPMERD, DR
HEETEATEE, TAAKREEBERN TR,
4. 4.2 NEFFFEORT

AP ERFEEAIRIHRFEOREE S
MEEAKT S, R, BALSHT AT
WIEEAR, HFEZEINERIEIIG T w1
%) (FPGA) T NEBLI . ZEFPGARER, #RMEH
DHREVT 4 M B IR AR it . E1 R/ A A
B, REBEEEIARR = KINREIEER . FFPGASZILK
B A B I B3 BT o

FPGAts i # A% A T Actel 24 7] #I ProASIC
Plus APAO75, ProASIC Plus &5 7] S R4 N AT 4
BMZ IR ERE, LRZ1%E 475,000810077
[T ProASIC Plus EHBEIR[IZAT, 3 H7E_k B0
BAER T RER TR B RN A. MiZRLR T
AR,



® & % REBENTCHAERF N

- 87 -

®|] E3 .
<A [ ’;ﬁ
P g 4 o) i

/ REY &
o2 [ | [
— FPGA

i

=2

B 3 AFPGARIMAAMFEOEHREER
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circuit using FPGA

5 %ig

BEE “FRA. FBH. FRE” HEEHEE,
PR AR AT e P A A )RR AR v, R R T ERIT]SE
DURF M 224, S REMAIATE, =
JIERITE M RSEA W MR, BRENERAN. BE
FEREARFABGEHERNIBRKRE, DHE—F
R R M B ARTKPRRE. BAHERFER
Pk B R T RN A, B ERIESH
KiE, FRRFEBEMSENZS., REMNTE#IZ
7.

SEH

(1] Z4H, HAEX, %, FERERERMEHELET T H
NAD. RYULBIF, 2008, (2): 175-177.

LI Ren-chong, TIAN You-wen, et al. Application of

Information Technology in Relay Protection[J]. Journal

of Agricultural Mechanization Research, 2008, (2):

175-177.

(2] EF. OPGWHHLEH N RRTHINAI]. BHER R
i+, 2006, 6(3): 65-69.

WANG Ping. The Application of OPGW Optical Cable

in Electrical Power System[J]. Electric Power Survey &

Design, 2006, 6(3): 65-69.

(3] ZfFx, B#, % KRNGEREIAMEERMTER
D] REGEFF, 2008, (4): 246-248.

LI Wei-ying, ZHAO Yan, etal. Study and Analysis on

Technology and Development of Information Network of

Rural Power Grid[J] . Jourmal of Agricultural

Mechanization Research, 2008, (4): 246-248.

(4] kW, ZE, T, . 8 FrEKKELET
HPERFPER P OLREREER, 2007, 4002):
168-172.

LI Yong-li, LI Zhong-ging, LI Bin, et al. Data

Synchronization for Current Differential Protection

Based on Optical Fiber Channel for EHV & UHV Long

Transmission Line[J].Journal of Tianjin University ,

2007, 40(2): 168-172.

(6] HHI4, FWR, KE, & EIHEELICTES
RIPBIEFRPIIBIFI]. k38, 2006, 34(18): 4-8.
CAO Tuan-jie, YIN Xiang-gen, ZHANG Zhe, etal. A
Method of Data Synchronization in Optical Fiber
Differential Protection Based on Inserting Data[J].Relay,
2006, 34(18): 4-8. .

(6] E/RFE, £, XL AP ERP PEEREH
WET RAMEINED]. 4Em88, 2003, 31(8): 43-45.
WANG Er-han, WANG Qiang, WEN Ming-hao,et
al.Analysis on Errors of Data Synchronization and
Compensation Methods for Differential Current
Protection Based Channel of Optical Fiber[J]. Relay,
2003, 31(8): 43-45. .

(71 X, WEFE (FTR) MILAR: ARTHEKX
A, 2001.

DENG Jian-zhong.Calculational Methods ,
EditionfM]. Xi’an: Xi’an Jiaotong University Press,
2001.

(8] B, MEAZFETHARMFE DB RAZ RS RE]].

KM T R¥EEM, 2007, 23(5): 49-52.
LIANG Bin, HE lJia-li. Theory of Differential Pilot
Protection Based on Optical Fiber and Bit-oriented
Communication[J}.Journal of Tianjin University - of
Technology,2007,23(5):49-52.

(9] #HR&, FIURAHRGEHBRPMLIER: PEE
77 Hi AR A, 2005.

ZHANG Bao-hui, YIN Xiang-gen. Power System
Protective Relaying[M].Beijing:China Electric Power
Press, 2005.

(10] FHRRHL, fTEEH, XEE, %. AAFHERFEESF

HAFFEON T L ED. B HhRE B3,
2005, 29(2): 83-85.
TANG Cheng-hong, FU Jian-ming, LIU Hong-jun, et
al. A New Method for the Design of the Fiber-optical
Digital Differential
Protection[J]. Automation of Electric Power Systems,
2005, 29(2): 83-8S.

Second

Interface . in Current

Y AH#A: 2008-09-18; f&[E A#F. 2008-10-13
EEBfr:

E £0978), F, MEHEL, AEFlhasE
#], @8R RK; E-mail: roundsea@sohu.com

B R19660), B, HBIAF, NELHELEE

et B AR

? ﬁ‘ (1979_) > *, lﬁyipa M$@ﬂ%%ﬁ'fj’1ﬁo



