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Bidirectional-feeder Model For Distribution System Operation

Se-Ho Kim* and Eel-Hwan Kim®

ABSTRACT

This paper presents two distribution-feeder models to simplify complicated distribution system calculations.

These equivalent models are developed to simulate the total series voltage drop at the end of the given feeder

and the total line loss of the given feeder accurately. In addition. the proposed models are bidirectional. This

means that power infeed can be at either end and the model is accurate. This feature is important for a

modern distribution system in which the power infeed of the switched feeder may change from one end to the

other during service restoration or feeder reconfiguration. These bidirectional feeder models are illustrated by

examples. The simulation results show that it is possible to reduce complex feeders to simple equivalent models

in the study of feeder-voltage profiles and losses with negligible error, even if the power infeeds of the given

feeders are changed.

Key words : Distribution system, Voltage drop, Feeder loss, Bidirectional feeder model
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Table 2 Result for model system
(% error)
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3 4 03811 |0I941 | 160 130 loss | Feederl [pu) | 00225 | 0.02185(3.25%)
4 5 | 0819 |07070 | 160 120
5 6 | 01872 | 0.6188 300 200 Table 3 Result for breaker operation
6 7 | 07114 02351 | 300 200 (% error)
! § | 10300 | 0.7400 160 120 branch ex end voltage[pu] feeder loss[pul
8 9 |10440 |07400 | 160 120 Tt X e | foeder 1oad | feoder
9 10 |0196 |00650 | 150 130 flow | model flow | model
10 11 | 04512 | 03083 | 190 160 7~ 8looesa| 0989 | 1o aszer | 005480
: (0.05%) : (487%)
11 12 | 03410 | 05302 0.96% 0653
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: (0.02%) ‘ (3.42%)
20 19 | 04095 | 04784 | 190 %
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