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Power System Protection and Control
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FTU optimal configuration under different distribution network structures and reliability requirement
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(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. State Grid Henan
Electric Power Company Information & Telecommunication Company, Zhengzhou 450052, China)

Abstract: To optimize the allocation of remote terminal unit of distribution automation system, which meets the
requirement of different network structures and different power supply reliability, the sensitivity between power supply
reliability and the number of feeder terminal units (FTUs) is analyzed. The method of middle voltage distribution network
FTUs optimal configuration are proposed based on the consequences of failure mode and effect analysis. On the basis of
considering technical, economic and scalability factors, line failure outage time and average service available index (4SA47)
are analyzed in three cases: line without configuration of terminal unit, line with configuration of monitoring terminal unit
only and line with mixed configuration of monitoring terminal unit and controlling terminal unit. The generic expression
of ASAI is deduced, as well as the number of FTUs. Example demonstrates the rationality and practicality of research
methods.
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Fig. 1 Distribution terminal planning configuration process
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Fig. 2 Feeder without terminal unit
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Fig. 3 Feeder with monitoring terminal unit
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Fig. 4 Feeder with monitoring and controlling terminal unit
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Fig. 5 An actual distribution network structure
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Table 1 Distribution line parameters

eSS L1 L2 L3 B B
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Table 2 Reliability calculation parameters
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Table 3 ASAI of each line and the distribution network

B a ASALy % ASAL % ASALL %
L1 0 99.9911 99.993 5 99.9959
L2 0 99.9928 99.994 4 99.996 0
L3 1 99.984 3 99.9872 99.990 1

TC L 19 - 99.989 3 99.9917 99.994 6
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Table 4 Target reliability of power supply in the region

oy 2010 2020 2025

ASAI% 99.983 99.990 99.994

FRIEANIA H BSR4 ASAL, FTeED<r], #fe
G BT 5 PR RESR Sl b PR 2 ) B H 3R AT
WIS, SR 5 iR,

%5 Hin EHBMNE
Table 5 Initial number of terminal units
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