T FPGA WA AN EFRIFEITEOMNIZITEXH
R T8 BTl
(BB LIHFR , SIHEREERET 210003)

WE: {25 DR AP R EENERA LT, AN T Cyclone Il FPGA 7EXGEF Y22 R 7] 25 4% 11 ) 1
M, WA T FPGA SEBDGE M R4 [F) 2Dl A5 4 L RSB . RS AT 20 72 32 B BOR A A9 06 7 R 97 [ 20 3 1 A
Py B 20, BRI B R, TSR T OGP A 22 R e AR ) T FEPE AR E A o T AT e AT L ZE AR
PR 20 A 1 1A S BT SR T AR P AR P AR B ORI B N

KBEE: P ERY Y FPGA: [P H:A

Design and Implementation of the Fiber-optical Current Differential Protection Synchronous Interface Based on FPGA
Wu Xiaogang, Ding Ming, Yu Bo
(Nanjing Automation Research Institute, Nanjing 210003, China)

Abstract: Synchronous interface is one of the most important parts of the fiber-optical current differential protection.In this paper,
The application of Cyclone Il FPGA in the fiber-optical current differential protection synchronous interface is discussed, the
principle of the synchronous interface realized with FPGA is also given out in detail. It is shown that not only the interface hardware
can be simple and high-powered but also the interface software can be configured flexibly by using a programmable logic devie in
the design of fiber-optical protection,by that means, the communication performance and reliability can be improved.The design can
be used more and more widely in the power system as typical scheme of the fiber-optical current differential protection synchronous
interface.
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Fig.1 The structure of fiber-optical current differential protections system
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Fig.2 The protections connected by special optical fiber
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Fig.4 Schematic diagram of communication board
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Fig.5 Schematic diagram of fiber optics
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Fig.6 Logic diagram for of communication board realization
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Fig.7 Logic diagram for fiber optics realization
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Fig.9 Simulation waveform for HDB3 encoder

HDB3 A LA o, il BN E R E A PRI At 1 “V7 i, SRS i ) =S s “0”
BIRT o 7 NP B 10 R

H
»
=
N

/!

=
o
p=|



o Value P= 3‘3.|:I|4 us TB.EIIE us 117, }2 us
17 3 17.325 ns
g reset E
= cllim E | | | | |
[ hdb3z B ML 1 LT PYEERENRY M1
[ hdb3 £ cl| Iy gy IR AP IRy [T i1 [T i1
o 3 nrzZm E | | T T
| | B” f% A
“B” i3 “V” 15

Kl 10 HDB3 fEEERE

Fig.10 Simulation waveform for HDB3 decoder

4.3 FFHIHEIRER

BB 3 ARk, BRI %A 2% (DPD) . 73R M I8P 2% (DLF) A7k 54k % %% (DCO)
YL AR (AR AN [F) 28 ZRS AR BAH R o 33k FELR FHEB i J5 B A PR (LL—DPLL) MBI it Hh 42
HUR e, DPLL JEEE A& 11 s .

clk )y BRHH R4
HEQL Ik
L) | clkl rl )
T 437 T
data—— s |——| 2 —»
R XOR
iy — N10 2N{10
clk_out—e——e— PNITAE < WA |-

clk=H*2*N*{0

K11 DPLL &#
Fig.11 Structure of DPLL
FH T B A S U B 7 A £ I EPYE, SR T Quartus T EH B4R ) PLL IP AZX & e i
NIRRT G640, ARG 46 S e, Wil 12 iR, BPDPLL A, Div2OPLL i BHEIHEL,
cmitonrz A R ASEER o SEEGINAS HC A B I R R P RS B2 /T 12ns (CMIE SR 4MD), (R8BSR 29 28 2ms
(AT K AEX ANFE P SEIED . BT RIEXR, X R A B 0 B B A T4 . A7 2%
[ T DARIE 25 R R AT T

W
~
=i
I

/|

=
S
=i



B 12 f5+DPLL+CMI &Y
Fig.12 Multiple frequency+DPLL+CMI decoder
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