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Research on the Time Synchronization Method of GIS Partial Discharge Wireless
Monitoring System Based on Physical Layer Time Capturing
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Abstract: In GIS partial discharge wireless monitoring system, time synchronization is an important segment. How-
ever, current synchronization methods cannot satisfy the requirement of wireless system in several ways. In this arti-
cle, the uncertain delays in wireless system are eliminated and a new synchronization method is proposed based on
physical layer time capturing. Then an experiment platform is built based on CC2530 and TCXO and electromagnetic
interference is analyzed. Finally, capturing delay is confirmed to 4 microseconds. After the synchronization is cor-
rected, the result is obtained: the single-synchronization error is sub-nanosecond and the accumulated drift in path
with time is about 1X107°. With theoretical analysis and experiment, the method in this article satisfies the time accu-
racy requirement and can be applied in wireless monitoring system flexibly.
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Fig. 1 Delays on the route of a wireless message
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Fig. 6 Determining the delay of time capturing

H 1] 6 R LA 300y B2 F ) 4 2 ) i) 17 92 38 Sy
4 s A5 HAZI AT S ARG I B, RIVRTIM BRIZ
SIS0 ] 2545 HE AR 2
42 MELLHERTHFRNESIRE

L ITE I T F— DT RRE N ET A
75 2T S BB O T S ESE B — UK ] [R) 2 2
J& , 25 B E B HE I, phy 3279 A R 1 — A5 I
5, FI o HRZ I TR AR B AR 23 3130 53 2 Y
DRI N )T 2 A4 BT A5 B e TS ]

e R AE I ——>1

IS [wr e[ seo] soxa) |
il B
e
WEsos Jargm] s sk |
B .
il ;
})\j{’ﬁ‘ i [ ] seD [ ey |
! T

2

B7 BRFREXBAR

Fig. 7 Experiment method of synchronization error
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