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Synchronization redundant model for wide-area power system based on clocks’ state estimation
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Abstract: The clocks generated by. crystal oscillator, received via Global Position System(GPS) receiver, rectified by network, and
atomic clock are appraised. On this base, A wide-area synchronization redundant model is proposed. The clock equipments work for
this model estimate the error of each clock, and choose a appropriate work mode according to the estimated error, to generate a unite
clock for the synchronization of devices in the substation. The result of test experimentation for pulses per second(PPS) generated by
the clock equipment indicates that the clock generated in this model assembles the strongpoints of each clock, and it will improves the

precision, stability and reliability of wide-area synchronization for power system.
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Fig. 1 Schematic diagram of redundant synchronization model

for wide-area power system
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Fig. 2 Schematic diagram of oscillator clock locked to the

compensated clock

3 GPS ot 5 Mg I e M Re B s, WE
i SRR B, TAEERA®. MR Tt T
MWAIEITRAE, RARIESAIREZ R ELE.

3 PP LR R 3 MR 7 TAERE K
OF, W&, WX RS REERE
BRI £ LT, MEMERIRZ,
{ELX 6 1) 20 B 2 B BT % T B, D T AR 5
ETAEBRAOT, & THil AL E2 A AT
PRAE, LI 5 S 3R 28 I SR Y

3 FRGMAiXIEEhA

B RER N HEERHAT ARMI+
CPLD WIBE4E#I%E, CPLD X ESUM A FoiAEIR
BIThRE, LR L AREEfE S0 1 %6 Bhis 2 . ARMO
AbERBS FE SN A A 1, X R AT IR
M 5REMIMEHE, EFESEN LERL, hE
PEHIBAN R EIZAT, FFCIUN IR SR AR AT DL
FEAVLAEEDRE. HEMEEME 3 fir.

BT &R S, RRPEERXARTFHMERN
BT ECHE, T R I e BB N AR H B R R] A
XoF B B HE 1 o IR PP 0 w2 MR 1 s ] o A
FHXTRERZNE . Ak, BATRAMXRZEN

BT, SR A B R IR SR R B,
G0 A BN Sk B A N B GPS I Bl 5 E AR XY
RZE. WRERYE MR BRI MR Z R LUK GPS
b lmBENLIR Z R, e T RIS fo e x
REATIEIET, BB BRI TR iR 2
IR FE A 4 PR

K I—Bﬂ‘F CPLD qupss| | PPS :I
] (BB # '|
|%W £
— R |
GPSHE IIPPS v Yl
HE [RS23R, ' |
i ) GaEbY
o ARMO4LH 2% TR |
[oix CREPER /5
R | A (FATHEHE) V
&0 l g RS485 l
Sy
BT | 73 E%__J gg
BB IR
B 3 ek EREE

Fig. 3 Schematic diagram of clock equipment
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Fig. 4 Schematic diagram of system test
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