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Abstract: As the multi-source gas supply pattern is formed in China, the natural gas measurement mode is gradually transformed from
the current volume measurement to the energy measurement. There is no specific energy measurement program for a multi-source distri-
bution pipeline system in the current standard Energy Determination for Natural Gas. If the thermal-value weighted average assignment
method is adopted, the energy measurement error is up to 8%, so it cannot meet the requirements of energy measurement accuracy stip-
ulated in the Technical Requirement of Measuring Systems for Natural Gas (GB/T 18603-2014). According to the topological structure
and gas balance principle of natural gas distribution pipeline networks, the state reconstruction of multi-source distribution pipeline net-
works was carried out by using the existing flow metering instruments in the natural gas distribution pipeline networks, and an energy
measurement method of multi-source regional natural gas distribution pipeline system based on state reconstruction was established. The
energy measurement error after the state reconstruction of pipeline network was analyzed. It is indicated that by virtue of this method, the
minimum number of flow meters required for state reconstruction of multi-source distribution pipeline network and the piping method are
determined. Furthermore, the energy measurement error of the downstream users after the state reconstruction of multi-source distribution
pipeline network is less than 0.5%, which meets the minimum error requirement (Class A) of energy measurement accuracy, i.e., < 1%.
The research results provide an operational procedure for the application and popularization of domestic natural gas energy measurement
technologies.

Keywords: Multi-source distribution pipeline network; Energy measurement; Assignment method; State reconstruction; Error analysis;

Topology; Connected directed graph; Operation procedure
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