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Development of a Simulator and Algorithm Test for Selective—breaking Integrated
Protective Relay for Ungrounded DC Traction Power Supply System
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(Tae-Pung An - Jun-Seok Yun - Tae-Young Jung - In-Woong Kim - Ho-Sung Jung)

Abstract — In recent years, a lot of research was done for earth fault protection in ungrounded dc power supply system.
As a result, selective-breaking integrated protective relaying system 1is developed in progress and is currently
field-testing are planned. Algorithm on a PC using PSCAD done a lot of testing before performing field tests, but in this
study developed algorithms and functions needed to determine whether they were operating normally. Therefore,
simulated system is similar to the actual situation was required and made. selective-breaking algorithm verification and

validation was performed with simulator.
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Fig. 1 DC distribution system for subway
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Table 1 Spec. of dc traction power system simulator
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Fig. 4 Electric drawing of dc simulator
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Table 2 Features of integrated protective relay

A4 | Positive | EAAFAAA : 1,000A~10000A
AFHAF | 82 AA (INST, 0.055~300s)
B384 | Negative SAAFAHEA 1 -1,000A~-10,000A
(76D) an A8 (INST, 0.05s~300s)
Delta I 52 A5 : 1,000A~10,000A
A5 Delta I 25 A5 : 1,000A~10,000A
Hoas Delta I A1 2 0 ~ 600ms
AFDGHELR Delta I &AAIZF © 0 ~ 60.0ms
(50F) DUDT %7171%7] : 1.00kA/s~99.00kA/s
DUDT #A%7147) : 100kA/s~99.00kA/s
DUDT AAAZE 2 0 ~ 600ms
DUDT #2454 A5 : 100A~10,000A
2z
;f E;if_ 858 &4 (30ms o]u)
HEAS) SARGA A4 100V ~2,000V
HEQL 80F A e (0~600s)
ERES 5F FAALA A4 1 100V ~2,000V
BELL ) A (0~600s)
Ak TAAYA BA L0V ~2,000V
HEaA v A& (0~600s)
AAAFA A4 1 1,000A~10,000A
g3 P AL A FAIZE 1 1~6,000min
wEas %F Trip Level A4 © 50.0%~1300%
Alarm Level 44 : 50.0%~100.0%
e et AGAFAE © 1IV~1000V
A - gt a4 F 0 1A ~60,000A
EERE] DC 110V ( 70V ~ 121V )
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24 74 Fed #9
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Table 3 Data of ground fault of simulator

A e AL AlE g ol B 78 (g 5Q)
A S/S AEAF 02
casel A S/S F4 1+
B S/S A=A 2Q
A S/S AEAF 0Q
case2 A S/S F3 Q1
B S/S A=A 2Q
A S/S AEAF 2Q
case3 A S/S F4~ B S/S F2
B S/S A=A 2Q
A S/S AEAg 2Q
cased A S/S F3~ B S/S F1
B S/S A=A 2Q
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