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Adaptive Coordination of Fuse — Recloser in a Distribution
System with High PV Penetration
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Abstract: The use of Distributed Generations in the distribution system, has lead to improve both network
voltage profile and power quality. But it can probably create miscoordination between protective devices. In
this paper a new Time — Curent — Voltage characteristic is presented in order to return coordination between
fuse and recloser. This method is based on an adaptive modification of fast operation curve of recloser, which
is related to a voltage term that is infact the perunit voltage amplitude of recloser at fault accurance point.
Based on the presented method, relate to the fault location, the Time Dial Setting (TDS) modification index
(MI) is determined in fault location. Thus, according to this index, TDS of recloser fast operation is modified
adaptively. Finally, new recloser trip time is calculated in this conditions for fuse saving. Simulation results
show the performance of the proposed methods for both different types of fault scenarios and variation of PV
penetration.

Index Terms: Distribution system, fuse saving method, photovoltaic distributed resource.
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Fig. (1): Radial distribution system with high PV penetration
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Fig. (2): Fuse — recloser miscoordination for fault inception in
low voltage side of the Fig. (1) system
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Table (1): Conventional protection scheme results in the worst
short-circuit scenarios

bisS sl Ll o 53 Jyons (Bla> o ulis (1) Jpoz

. Operation Time (Sec)
Scenanio | pec.1 | REC.2 | Fusel | Fuse6
A 0.5 NO 0.2 NO
B 0.52 0.12 NO NO
C 1 0.6 NO 0.1

Table (2): Comparison of voltage term variations for [23], [25] references for the different fault locations in Fig (1) network
(V) U s o Uas K6 &l i gl a0 [25] 4 [23] ezl sildg p Ol s anlae (V) Jouo

@r] BusNo.| 9| 8| 7] 6] 5| 4 3 R
B k

e (Zj 095| 09085 | 08[075| 07| 055| 04| 0
slria | e
1 k

[20] (Wj 0.86 | 0.74 | 0.64 | 0.54 | 047 | 0.41 | 025| 0.16 | 0.05
o
k

[21] (Vs;) 033029 026|023 0201700950043 0
o

Table (3): Simulation results of recloser fast characteristic modifications for short circuit fault in scenario A
A oyl oS Jlasl slas g435 g0 50 539050, g yw dastive SlMol gl (F) Jga

PV Operation New Operation
Scenario lz;;g Penetration| MI |TDS| TDSmodificd Time (Sec) Tlmte (ISec)
Rec
Percentage trusel | tRecl pr [ 121]] [22]
25 0.23 0.115 0.15| NO 0.1 10.11| 0.12
LG 50 0.53 05 0.265 0.18| NO | 0.130.14| 0.16
i 75 0.73| 0.365 022 | NO |0.19 1020 0.21
A 100 0.8 0.4 03 | 025 | 0.25]0.26| 0.28
25 0.2 0.1 0.12| NO |0.09]| 0.1 | 0.11
50 0.51 0.255 0.15| NO |0.11 |0.12| 0.14
LLL 75 0.7 0.5 0.35 0.2 NO ]0.16|0.17| 0.18
100 0.78 0.39 0.25] 0.21 | 0.21 |0.22| 0.24
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Table (4): Simulation results of recloser fast characteristic modifications for short circuit fault in scenario C
C syl oS Jlail sllas £435 & yso ;0 50050 ) @ dasiive Oladol gl «(F) Jgoo

PV Operation New Operation
Scenario li;;g Penetration| MI [TDS| TDSodified Time (Sec) Tlmte (ISec)
Rec

Percentage trusel | tRecl pr [ 121]] [22]

25 0.25 0.125 0.2 NO | 0.16|0.17| 0.18

LG 50 0.56 05 0.28 022 | NO |0.19]0.20| 0.21

75 0.77| 0.385 025 NO |0.21]0.22| 0.24

C 100 0.86 0.43 0.35] 0.31 | 031032 0.33

25 0.23 0.115 0.19] NO |0.13]0.14| 0.15

LLL 50 0.55 05 0.275 0.2 NO |0.16|0.17| 0.19

75 0.74 0.37 0.23 | NO 0.2 1021 0.22

100 0.84 0.42 0.33 | 028 | 0.28 1 0.29| 0.31

ES 5§ Table (5): Maximum number of allowable connected
T photocoltaic resources in each bus of the studied sytem for
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