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Design of fiber-optical communication system in current differential protection
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Abstract: This paper introduces the communication principle of the protective devices installed on both sides of the power-line in
Current Differential Protection and aiming at the problem of previous communication process for the high error rate, interrupts and so on,
using G.703 standard, gives the hardware design and software process. This system is based on high-performance serial communication
controller chip PEB20532, CPLD chip XC95288 and the optical transceiver module RTXM154TL and implements a modular design. It
describes the implementation of the communication interface between the various sub-modules and gives the solution for the local
protective device of data transmission, encoding and decoding and the problem about clock synchronization sent to the opposite side of
protective device. This project has been widely used in protective device and has improved the quality of communication in protective
devices.
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Fig.1 Structure of fiber-optic communications system
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Fig.4 Clock extraction simulation

1.2.2 BIBLBBET

CPLD MOGHUR ds B s 2R G703 4
WH 1B4B 4afidil (1), 1F 20532 Bl 2w, %
KA BT RIS o ANBIER =T T A

By frRE A AF AR A AN R, WA 5 s

Eaw! RXCLK
>
SE

RXCLKX2_IN | L|_RxD,
— » AR

RD | BALZ A

[El 5 FAOHER
Fig.5 Decoding module

RD & AT H R Bl , iR K 4 B0 g5,
PO AF CLK R C %% 1 B % CLK R —
RXCLKX2 IN) Ay I B AT R AR, Y
B “10107 I, CLK R I 4pdktr — 045 74
CLK test2 {55 . WH CLK test2 ETHERECRAE
HR AR OB (B “0” 5 “17 ), &t ek
I A “0” F| RXD . Hdik “11007 i,
R TR AR SR (17 fit“o™, &xt
SR T “17 2 RXD i, HIPRRS 5 R K%
A 20532 [, fEEACN B RXCLK 1T S,
20532 Bifrsdn. K6 Ry E A,

ne: ..,n 300 600 a00

IIIII

6 ¥R EE

Fig.6 Decoding simulation

1. 2.3 gahidh it

N T AR A TR P m AR R, PR
7 e LR UE AR R TR, AR G703 L, X “17 9w
TR 11007, “0” gahd ik “10107, AE 2 5ies,
BiAr A FIEPEAS LR . Wl 7 o

R
IXD |yf migros

TXCLK TXCLK X2
— - =

7 UREDIRIR
Fig.7 Coding module

20532 il ik TXD widt s & i%4y CPLD, BEAL
FR A Gt iy I A R AR LA 2 A~ TXCLK X2
(R 2 78 o H T 20532 RIE A H N 64
Kbit/s, Kt TXCLK X2 IS4 4y 128 Kbit/s. I
WiZEH CPLD W4 i 2], CPLD iid TXCLK
(1) LT R 20532 $EfE Rk, fE TXCLK (1) T
F&¥, CPLD FFLAiE I TD i % g i J R E5a .
8 gt H I



-114 - & EAREY A

e I O T )7 ], G, A B Rk
[ a0 [0 | .

B —— 5

[—erencs [T | % 3Lk

[arme

8 i EE
Fig.8 Coding simulation
2 BRI

VR 32 R AR W 55 1R 2
Gr MR AEPIATERE B 9 T R G iRAE

DSP J%205324) itk

[z |
S AL

It

[ ]

<>

=]
7E
it

FALE S

B9 IHRER
Fig.9 Software flow chart

3 HRIE

ARV T IR 2ZE S AR R e LT TR
TR BT 05 AR AR . B I 4% 11— 31k
T3, RAER IR VEREFR PR AR K. DRI
ABkH— ) CPLD S AU 7 2 ML GBS
MG, SEHLT BEPEEE, B M gmfigig, 20532
DAILSR K IR0 B ) R R 2 B D fRe, R OR$
TR SRENE . SR O

(11 Zmid. St imzEsh ki SEE LR M]. b
Al O E U HRRAE, - 2006.
LI Rui-sheng. Line fiber optical differential protection
and technology of experimental channel[M]. Beijing:
China Electric Power Press, 2006.

(2] ZokW]. BUHFR B (GOSN M) Tk, Jbxnt:
PR AL, 2007.
LI Yong-ming. Phase-locked loop simulation, design and
applications[M]. Fifth Edition. Beijing :
University Press, 2007.

[3] %05 EDA BoRENHIM]. 220 220K AL,
2003.
WANG Zi-ting. EDA technology and application[M].
Lanzhou: Lanzhou University Press, 2003.

[4]  E5, TR, 58, ST 20532 LR R 7 (0]
HIRGUE, 2008, 9 (10): 44-46.
WANG Yong, WANG Zhong, LU Suo. Fiber-optical
communication and protection program based on
20532[J]. Power Communication System, 2008, 9 (10):
44-66.

(6] RRFF. LN RGN HI[I]. KRR
H, 1999, 7 (4): 39-44.
YU  Liang-chun.
communication in power system[J]. Water Resources and
Hydropower Technology, 1999, 7 (4): 39-44.

Tsinghua

Applications  of  fiber-optical

Y5 HEA: 2009-08-20
EEENT:

I*OE (1983-), B, MEHRA, ARG 6 A A%y
AU

B (1971-), 5, &F, ARF @A) A5k
L5 4%; E-mail;junhuazh@xjge.com

R—T (1982-), F, K#, BIRF &40 ZAEERSP
EPECR

(_E3:% 106 W continued from page 106 )
ZHU Xiao-tong, ZHENG Yu-ping, et al. Distance
protection of double-circuit line on the same pole when
phase to phase fault occurs[J]. Automation of Electric
Power Systems, 2003, 27 (19) : 61-64.

[12] BT, ARMEE. [FIAT X E] 2R 22 Hh B B AR (R 48 22k il
BUI). WEACH R, 1994(2): 63-66.
CAO Shu-jiang, SONG Cong-ju. The special problem in
ground-fault distance protection of double-circuit line on
the same pole[J]. Hebei Electric Power, 1994(2): 63-66.

[13] FESCH, FE, A, — o Xl 2 o v A 2k s 5y
PRA RSB B RGE Ak, 2008, 32 (17) -
61-65.
CHENG Wen-jun, ZHENG Yu-ping, et al
Implementation of a new one-ended mutual speed-up

protection for double-circuit transmission lines[J].
Automation of Electric Power Systems, 2008, 32 (17) :
61-65.

Yr¥s HER: 2009-07-14
EBE T

REE (1972-), F, &34z, MEAFIF, TERF
iy R R gk ARG AR

AR (1984-), B, HEMEL, TEMEFEHE
AF R R = & 69 5E B 4R 47 ; E-mail: zhiliang.liu@stu.xjtu.
edu.cn

BT (1968-), %, 3%, MEAFIH, TEAFE
A R ek B AR R B



