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A high-precision PTP hybrid clock synchronous method for synchronous

measurement of ship integrated power system
LU Yao,JIANG Hanhong, WANG Yi
(National Key Laboratory of Science and Technology on Vessel Integrated Power System,
Naval University of Engineering, Wuhan 430033, China)

Abstract; In order to meet the accuracy requirement of sub-ps level in ship integrated power system synchronous
measurement, a hybrid clock synchronous scheme combined with the satellite clock synchronization based on
IEEE1588 protocol and the clock synchronous frequency compensation algorithm is proposed, which is based on the
analysis of the advantages and disadvantages of each clock synchronous protocol and the limitations of traditional
clock synchronous methods. Setting the interactive Ethernet with circular-star topology structure as the background,
the synchronous measurement nodes are designed based on the Ethernet transceiver integrated with TEEE1588 proto-
col,and a frequency compensation algorithm is proposed to compensate the crystal frequency of clock nodes dynami-
cally , which can ensure the clock good punctuality and constant deviation between master clock and slave clock. The
synchronization deviation performance is tested by simulation analysis and experiment , results show that the synchro-
nization precision maintains within +200 ns, meeting the synchronous measurement standard of TEC61850 and the
requirements of ship integrated power system for synchronization.

Key words: ship integrated power system ; PTP ; IEEE1588 protocol ; synchronous measurement ; frequency compensa-
tion algorithm ; IEC61850 ; hybrid clock synchronous
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