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Optimal Setting of Overcurrent Relay in Distribution Systems Using Adaptive
Evolutionary Algorithm
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(Hee-Myung Jeong - Hwa-Seok Lee * June Ho Park)

Abstract - This paper presents the application of Adaptive Evolutionary Algorithm (AEA) to search an optimal setting
of overcurrent relay coordination to protect ring distribution systems. The AEA takes the merits of both a genetic
algorithm (GA) and an evolution strategy (ES) in an adaptive manner to use the global search capability of GA and the
local search capability of ES. The overcurrent relay settings and coordination requirements are formulated into a set of
constraint equations and an objective function is developed to manage the overcurrent relay settings by the Time
Coordination Method. The domain of overcurrent relays coordination for the ring—fed distribution systems is a non-linear
system with a lot of local optimum points and a highly constrained optimization problem. Thus conventional methods fail
in searching for the global optimum. AEA is employed to search for the optimum relay settings with maximum
satisfaction of coordination constraints. The simulation results show that the proposed method can optimize the
overcurrent relay settings, reduce relay mis—coordinated operations, and find better optimal overcurrent relay settings

than the present available methods.
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Table 1 Relay data

Relay Current‘ transformer Relay
ratio(A/A) rating(A)
RO 300/5 5
R1 300/5 5
R2 600/5 5
R3 400/5 5
R4 600/1 1
R5 600/1 1
R6 400/1 1
R7 400/5 5
R8 400/5 5
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AP | A
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1.0 | 00 | 00 1 1 500 50
00| 1.0 | 00 1 1 500 50
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Table 3 Calculated relay settings for each case study

Case 1 2 3

Relay | CSM(%)| IM |CSM(%)| TM |CSM(%)| TM
RO 100 0.1 100 0.1 100 0.1
R1 100 0.1 100 0.1 100 0.1

R2 60 0.36 95 0.17 51 0.23
R3 87 0.41 130 0.2 103 0.21
R4 87 0.60 195 0.25 100 0.32
R5 100 0.55 136 0.3 100 0.32

R6 110 0.64 199 0.38 144 0.33
R7 100 0.1 120 0.1 120 0.1
R8 100 0.1 100 0.1 99 0.1
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Fig. 5 Fault locations for case studies

B =Fd A AEAR 7% IAAFRIAN7 AAFA Y K
£4AE sty fste] deoyg dd nF F
o HAEsT AHETFE A% 2FHE 1Y
Ak E 39A4 AlLtE HFAHAFERE

HMgrsteidg ol g8t HiXAEe HHURA™T| &Y FHx 2Y

Trans. KIEE. Vol. 56, No. 9, SEP. 2007

o] 8-3l4d, Fault I, Fault IIo] ot A FRSAA] 429
FAAIZEE FIAT F 40 B =EAA ALGE AEAER
T3 AAFRIAMNY Y FFHATLS Ve EE
R Aot wusly] gt U HA 2NN F
FRIEAXNY FHALE E 59 Uehdidch

E 4 AEAS 88 AHI| SEAY

Table 4 Relay operating times by AEA

Fault 1 1 1 11 11 11
case 1 3 1 2 3
relay B3 AlTHR)
RO - - - 025 | 025 | 0.24
R1 - - - 025 | 0.26 | 0.24

R2 396 | 518 | 198 | 125 | 090 | 0.77
R3 380 | 548 | 200 | 1.27 | 094 | 0.80
R4 152 | 1.00 | 094 { 245 | 200 | 157
R5 153 | 1.00 | 094 | 244 | 200 | 155
R6 438 | 587 | 240 | 3.04 | 350 | 2.63

R7 - - - - - -

R8 - - - - - -
total
operating | 15.19 | 1853 | 826 | 1095 | 9.85 7.8

time

E 5 HuEHP2 ATI SHAIZE

Table 5 Relay operating times of reference(2]

Fault 1 1 1 11 11 I
case 1 2 3 1 2 3
relay & AHx)
RO - - - 028 | 028 | 0.28
R1 ~ - - 028 | 028 | 0.28

R2 410 | 530 | 200 | 1.30 | 093 | 081

R3 3.80 | 520 | 240 | 130 | 098 | 0.84

R4 160 | 1.10 | 1.00 | 250 | 2.00 | 160

R5 160 | 1.10 | 1.00 | 250 | 2.00 | 160

R6 450 | 610 | 290 | 310 | 3.80 | 2.80
R7 - ~ - -

R8 - - - - - -

total

operating | 156 | 188 93 | 11.26 | 10.27 | 821

time
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