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Fig.2 Block diagram of synchronous clock
based on wholly DPLL
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Fig.3 Structure of pulse controller
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Fig.4 Mathematical model of phase-locked loop
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Fig.6 Clock error when satellite clock works properly
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Fig.7 Clock error when satellite clock works improperly
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Wholly DPLL-based synchronous clock with high precision

for electric power system
LI Zewen,SHU Lei,DENG Feng,ZENG Xiangjun,DENG Tuofu
(Hunan Province Key Laboratory of Smart Grids Operation and Control,Changsha University
of Science and Technology,Changsha 410114, China)
Abstract: An implementation method of synchronous clock with high precision based on wholly DPLL

(Digital Phase-Locked Loop) is proposed,which is based on the complementation between satellite clock
and crystal clock :when the satellite clock works properly,the crystal clock follows the “second” pulse
phase fluctuation of satellite clock by the wholly DPLL to eliminate the accumulated error of crystal clock

in real time;when the satellite clock works improperly,the historic frequency-division data are used to

identify and optimize the frequency-division control parameter for predicting and correcting the accumulated

error of crystal clock. Simulative results show that:the synchronous clock implemented by the proposed

method has both small random error and small accumulated error,keeps higher timing precision for a

certain period after the satellite clock fails,and provides precise synchronization signals for power system.

Key words: satellite clock; DPLL; ecrystal; synchronous clock; electric power systems; communication;

synchronization; errors



