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Abstract:

Employment of photovoltaic (PV) distributed generation (DG) in the distribution system, leads to
improvement of network voltage profile and help to generate the power required by the network.
Beside the mentioned advantages, increment of these sources penetration rate cause miscoordination
between fuses and recloser. In this paper a new adaptive intelligent method of fuse — recloser
coordination in distribution systems with high PV penetration rates is presented. The proposed
method is a two-phase approach which operates proportional to the connected photovoltaic systems
penetration rate. The first phase is based on an adaptive modification of fast operation curve of
recloser, proportional to current term of the branch fuse maximum fault current to recloser current
which is located at the beginning of the feeder. The second phase is according to modification of fast
operation characteristic of recloser, proportional to voltage drop in fault inception period at the
recloser location. By using this method, not only the avoidance of unnecessary exits of PV resources,
but also the operation of fuse-saving is possible with adaptive correction of the fast-performance
curve of the recloser.
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Operation Time (Sec)

Scenario FLI Value

REC.1 REC.2 Fusel Fuse6
A 0.5 0.5 NO 0.2 NO
B 0.2 0.52 0.12 NO NO
C 0.7 1 0.6 NO 0.1

A ol ol S Jlasl gl ¢ 885 O 5 )3 2585 g deasia el S (0) Jpdr

Std-Operation Time (Sec)

New Operation Time(Sec)

w
3 PV Penetration
§ FLI Value Fault type Percentage treq
o Truser Trec1 Truser
Pr-1 Pr-2 [22]
25 0.2 NO 0.2 016 013 0.14
LG 50 0.22 NO 0.22 019 017 018
75 0.25 NO 0.25 021 019 0.2
A 05 100 03 NO 03 Bl 024 o022
25 0.19 NO 0.19 013 011 012
LLL 50 0.2 NO 0.2 0.16 014 015
75 0.22 NO 0.22 0.2 0.18 0.19
100 0.24 NO 024 [JOEE 021 o023
C‘5‘,3)[;.‘:5‘.?)5&]\.«45“5&5&35;OJ}»&J))}}&J@)Mwcyw|@ui('\)d‘9-\>.
@ N Std-Operation Time (Sec) New Operation Time(Sec)
@ enetration
g FLI Value Faulttype Percentage treg
o Truset tRect Truset
Pr-1 Pr-2 [22]
25 0.15 NO 0.15 0.1 0.08 0.09
L-G 50 0.18 NO 0.18 013 012 011
75 0.22 NO 0.22 019 018 017
c 0.7 100 0.27 NO 0.27 025 @ 0.26
25 0.12 NO 0.12 0.09 0.07 0.08
LLL 50 0.15 NO 015 0.12 0.1 0.11
75 0.2 NO 0.2 016 015 0.14
100 0.23 NO 023 [0 02 o021
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