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A Simulation Program for Protection Coordination in the Power
Distribution System with Distributed Generators

Sang-ok Kim - In-Yong Seo - Heung-Ho Lee - Dae-Seok Rho

ABSTRACT

A higher penetration of renewable energy sources and adoption of renewable portfolio standard(RPS), the
penetration of distributed generators(DGs) into power distribution network is becoming a threat for the safe operation
of distribution network. The ground fault current of DGs can cause parasitic trip and mal-trip of protective device
in the power distribution network. KEPRI has developed a simulation program for current setting of protective
devices in DGs connected distribution network. In this study, we analyzed fault currents of a sample network in two
cases, i.e. case 1 is for no DG connection, case 2 for a DG connection. We performed protection coordination for

relays installed in the network and analyzed the contribution of a DG.
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Table 1. The change of the operating characteristic in
substation relay

CB Before After

OCR OCGR OCR OCGR
Type K2CG-C K2CG-C K2CG-C K2CG-C
CTH| 600/5 600/5 600/5 600/5
TAP 4 0.75 3 0.5
LEVER 0.7 09 038 0.9
HEHA] 3,664 353 4,050 407
SEAIZHCye] 38.2 103.6 34.4 54.3
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APe] aHFE 7|82 H AT SR8t
A7)0 FRAITLO] ATS HojErh

Table 2+= |Z2A9] FAEA Wzl #d4 CBo}
TR 2 BAPA o] Helio 2 el Rt 7t
Aol wheh HAaFAHR7E Phase?] 73 400A0)A]
200A % 748, Ground2] 7% 70A0)A 60AZ 7t
2olSS HolErh ®3h 2EEA] Hake] i
A2 3,664A004 4,050AF Z7}3to| ule} Phase I
Ground §2+84-9] F2A|Tto] EAgHS HofErt B4t
A7ko] Fhagto|m Btstal HHA CBot 2lE2A4 7]
71 FRAA} oo zhofA|to] fA]=|o] Phase U
Ground 57 HE X7} 7hes 29Id 4= qltk

N o




BAUTHE S iEASY ESHA WY Z2aH e

Table 2. The change of the operating characteristic in

recloser
Before After
Recloser
Phase ‘ Ground Phase ‘ Ground
Type UB-VE(ZH X) UB-VE(H &)
FESSEEE | 400 70 200 60
HEHA] 3,664 353 4,050 407
S5 A|ZF N2[Cyc] 7.1 10.5 6.1 8.9
SZHA|ZE N4[Cyc] 15.9 34.4 10.4 22.1
CB S5 A|ZHCye] 38.2 103.6 34.4 54.3
TH] A|ZHAHCyc] 223 69.2 24 322
7| 7|ZHXHCye] 10 10 10 10
= HEIts BV xS xS

Table 3. The change of the operating characteristic in
customer relay

o Before After

22 Relay OCR OCGR OCR OCGR
Type GCO CITI D4 | GCO CII DS | GCO CIII D4 | GCO CIII DS
CTH| 40/5 40/5 40/5 40/5
TAP 4 1 4 1
LEVER 21 14 0.8 15
HEHA] 1,599 3525 2,001 407
Ry SEA|ZHCyc] 217 15 7.8 15.4
RCEZHA| ZHCyc] 517 34.4 14.7 221
FHO] A|ZERHCyc] 30 19.4 69 6.7
7|F 7|1ZHRHCyc] 10 10 10 10

o St | wzsls | wzsls | dEvks
Table 3-2 UWk87} Relay?] F2EA HslE el

o

Y, OCRE| A HHA7| 1215 34 debdR7rt
1,599A004] 2,001AR 273k ule} E2bA|7to] 7]
%L, OCGR®] 4 47497 145 22 14 2=
F71 3530041 407AZ F7Hptol wet FAAIRo] H3
SHGlT). FAAIRto] Maltel e Etslal SRS 7] 7]
22 EAe} AR T7]7]Q1 87t A7 oA
7} 71282 A7 10Cycle oJog §A|Eo] HaEz
7k 7FsRHE Sl 4 Qlok

A5 13717 FAARRS wEo R 2 1
SHE BIYHS AN $F HUAT) A
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