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Fig. 1 Delay-Request response mechanism
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Fig.2 Network architecture diagram for long distance pipeline control system clock synchronization
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Design of precise clock synchronization in long distance
digital pipeline system

LIU Rui
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Abstract: To solve the problem of difficult synchronization of all sample data under the condition that
independent time tick synchronization method of global position system receivers or other accurate clock
source cant reach microsecond precision and result in the high general cost, IEEE 1588 network precise
clock synchronization protocol (IEEE 1588) was chosen to realize revision of clock offset as well as
transmission delay,and to revise all clocks within the whole network by an accurate master clock source
periodically. Combined with the clock equipment in the practical project, the concrete framework of
switching equipment and control equipment and the realization of basic configuration functions were
designed. Main trend mature equipments of system configuration in this field, such as MACH1140 of
the three layer switches of Hirschmann and ControlLogix PLC of American Rockwell, were used to
implement the support for IEEE 1588 protocol from the overall frame. Under the condition that cache
load of the whole line LAN is less than 50%, the whole line automation equipment of long distance
digital pipeline transportation system is taken as the slave clocks to realize accurate clock
synchronization with the master clock source within the scope of 100 nanosecond.
Key words: IEEE 1588 protocol; network clock synchronization; automated scheduling; industrial ethernet
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