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ABSTRACT

A Study on Optimization of Over—Current Relay

for Electric Railway

Ji-Myoung Shim

Advisor : Prof. Hyo-Sang Choi, Ph.D.
Electrical Engineering Technology
Convergence

Industrial Technology Convergence

Graduate School of Chosun University

According to electrification of railroad in domestic and gradually
increasing dependency for using electric power in operating the
system, the demands that are suppling stable power in the electric
railway and power quality improvement increase rapidly. Also
importance of protective relay which is main part for maintain the
stability in the grid increases steadily. Protective relay can clearly
detect the type of the fault like electric tramway fault or transformer
fault, amplitude of the fault voltage and current, the impedance. It can
control the shut down system in the grid for prevent the expansion of
the fault state and also find the faulting spot. The causes of the fault

in the AC electric railroad system are short circuit in the substation or

Collection @ chosun



the feeding circuit and line to ground fault. The fault occurs the
high voltage and the large current, it should be remove in a moment.
Therefore by replacing the protective relay in perfect location can
detect the fault and organize circuit with protection in electric
tramway system. Recently there are no big difference between the
fault current and load current because of the high speed technology
and using regenerative electric tram. Thus protective system is
essential to avoid malfunction by protective relay. Domestic electric
tram has distinctive electric uniqueness. Various of relay which
developed in internal and external are widely used for construct the
reliable gird. When there is a fault or the overload in the grnid, it
causes the large current than steady state current. The over current
relay detects the current which high rated and sends the block signal.
It removes the fault and overloaded states by relatively simple
mechanism so it is prevalent in electric tramway system.

In this paper, decide the suitability of over current relay in
protective device coordination to suggest the proper value by running
the real simulation of 3 substation in Ho—nam. Also calculate the value
of over current relay in the changed power feeding system by
applying high speed tram. Finally verify the reliability by applying in
the real grid.
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Table 3-1. Basic data of Honam line substation transformer

YEHNFAHE A QP AA L R e e e
1% 30/40 MVA 30/40 MVA 45/60 MVA
£ M
N 15/20 MVA 15/20 MVA 22.5/30 MVA
3 A
22} T
. 15/20 MVA 15/20 MVA 22.5/30 MVA
o
1% 154 kV 154 kV 154 kV
A M
55 kV 55 kV 55 kV
oul- _ /bl-
22} T
55 kV 55 kV 55 kV
)bl-
I, =112.5A/149.94 | I, =112.5A/149.94 | I, =168.7A4/224.94
12 | Ip =974A/129.94 | I, =97.4A4/129.94 | I =146.1A/194.84
A Io =97.4A/1299A | I, =97.4A/129.94 | I, =146.1A/194.84
T M
- Ly, =272.7A/363.64| I, =272.7A/363.6A| I, =409.1A/545.4A
97—
T
| I =272.7TA/363.6A| I, =272.7TA/363.64| I, =409.1 A/545.4A
o

OS] eIl

%7

%7

66.667 [2%] based on self capacity

= 125 [%] based on self capacity (AL S/S)

55.56 [26] based on sell capacity

Collection @ chosun
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Table 3-2. Illo S/S OCR setting

PROTECTION RELAY SETTING
low,1st high,2nd -
CB PA| s “r
NO FEEDER | Manufac | Model RA =AD (32D RA
NO. ture No |\ | TAP | DIAL| TAP | DIAL Tio
x| & | &xIn| (Tp
154kV R1 s
52R1 | Q=SS Siemens | 751622 3 1000 036|015 8/050
b 51
A
154KV R2 i
52R2 | Q=SS Siemens | 751622 3 1000 036|015 8/%0
b 51
+3
154kV TP1 | .. 50/ 400
52TP1 MTR1#2 Siemens | 7S5J6025 51 3.6 0.00 0.6 0.15 /5
154kV TP2 | .. 50/ 400
52TP2 MTR1%2 Siemens | 7S5J6025 51 3.6 0.00 0.6 0.15 /5
55KV
52TS1 | TS1M Siemens | 7516025 %%/ off 1 | 008 8/%0
MTR 23}
55KV
TS1.T Siemens | 7516025 | 2 off 1| o008 8%
MTR 23}
55KV
52TS2 | TS2 M Siemens | 7516025 | 2 off 1| o008 8%
MTR 23}
55KV
TS2.T Siemens | 7516025 | 2 off 1| 0.08 | 8%
MTR 23}
55KV F1 | .. 50/ 400
52F1 PR Siemens | 7SA518 51 5.0 0.02 2.0 0.05 /5
55KV F2 | . 50/ 400
52F2 PSS Siemens | 7SA518 51 5.0 0.02 2.0 0.05 /5
55KV F3 . 50/ 400
52F3 = aal Siemens | 7SA518 51 5.0 0.02 2.0 0.05 /5
55KV F4 | . 50/ 400
52F4 =y Siemens | 7SA518 | 5| 5.0 | 0.02 | 2.0 | 0.05| g

Collection @ chosun
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Table 3-3. Beagyangsa S/S OCR setting

Collection @ chosun

PROTECTION RELAY SETTING
low,1st high,2nd CT
CB PA P 5
NO FEEDER | Manufac | Model (=D (A RATI
- RA 0
NO. ture No Mg | TAP | DIAL | TAP | DIAL
xIm| 6 | x| (Tp
154kV R1 50/
52R1 | W]ekALSS Siemens | 75J622 24 000|035 ]| 02 | 1200
o 51 /5
Sl
154kV R2 50/
52R2 | WleEALSS Siemens | 75J622 24 000|035 ]| 02 | 1200
o 51 /5
Sl
154kV TP1 . 50/ 400
52TP1 MTR15}2 Siemens | 75J6025 51 5.8 | 0.00 0.9 0.13 /5
154kV TP2 . 50/ 400
52TP2 MTR1%}2 Siemens | 75J6025 51 5.8 | 0.00 0.9 0.13 /5
55kV TSI_M | .. 50/ 800
52TS1 MTR 23} Siemens | 75J6025 51 off 1.1 0.09 /5
55kV TSI_T . 50/ 800
MTR 23} Siemens | 75J6025 51 off 1.1 0.09 /5
55kV TS2_ M | ... 50/ 800
52TS2 MTR 23} Siemens | 75J6025 51 off 1.1 0.09 /5
55kV TS2_T . 50/ 800
MTR 23} Siemens | 75J6025 51 off 1.1 0.09 /5
55KV F1 . 50/ 400
52F1 IR Siemens | 7SA518 51 5 0.02 2 0.05 /5
55KV F2 . 50/ 400
52F2 AR Siemens | 7SA518 51 5 0.02 2 0.05 /5
55KV F3 . 50/ 400
52F3 =y apa Siemens | 7SA518 51 5 0.02 2 0.05 /5
55KV F4 . 50/ 400
52F4 =3 apal Siemens | 7SA518 51 5 0.02 2 0.05 /5
—_ 13 —_




Table 3-4. Noan normal S/S OCR setting

Collection @ chosun

PROTECTION RELAY SETTING
low,1st high,2nd CT
B FEEDER PA (&=A) (@A) RATI
NO. Manufac | Model RA o = o
NO. ture No | \o| TAP | DIAL | TAP | DIAL
xm| & | x| (Tp

sor1 | PV RL g 751622 | 2| 3.4 | 0.00 0.35 | 0.15 | 800
- 0KSS 2o iemens 51 . . . . /5

sorg | PAVRZ g 751622 | 2| 3.4 | 0.00 0.35 | 0.15 | 80
L 0KSS 2o iemens 51 . . . . /5

154kV TP1 . 50/ 400

52TP1 MTR1%}2 Siemens | 75J6025 51 5.8 | 0.00 0.9 0.13 /5
154kV TP2 . 50/ 400

52TP2 MTR15}2 Siemens | 75J6025 51 5.8 | 0.00 0.9 0.13 /5
55kV TSI_M | _. 50/ 800

52TS1 MTR 23} Siemens | 75J6025 51 off 1 0.08 /5
55kV TSI_T . 50/ 800

MTR 23} Siemens | 75J6025 51 off 1 0.08 /5

55kV TS2_ M | . 50/ 800

52TS2 MTR 23} Siemens | 75J6025 51 off 1 0.08 /5
55kV TS2_T . 50/ 800

MTR 23} Siemens | 75J6025 51 off 1 0.08 /5

55KV F1 . 50/ 400

52F1 ey Siemens | 7SA518 51 5.0 | 0.02 2.0 0.05 /5
55KV F2 . 50/ 400

52F2 IR Siemens | 7SA518 | 5y | 5.0 | 0.02 | 2.0 |0.05| g
55KV F3 . 50/ 400

52F3 =3 aal Siemens | 7SA518 51 5.0 | 0.02 2.0 0.05 /5
55KV F4 . 50/ 400

52F4 | Siemens | 7SA518 | 5y | 5.0 | 0.02 | 2.0 |0.05| g

—_ 1 4 —_
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=
Al kst
Table 3-5. Revised Illo normal line S/S OCR setting
PROTECTION RELAY SETTING
low,1st high,2nd T
PA SA kA
CB Manufac | Model RA | TAP D @) RAT
NO. FEEDER NO. ture No ( DIAL | TAP | DIAL | [0
X
ME s | xIn) | (Tp
In)

154kV R1 . 50/ 800

52R1 o) 255 27 Siemens | 75J622 5] 3 0.00 | 0.46 | 0.08 /5
154kV R2 , 50/ 800

52R2 0 =55 271 Siemens | 75J622 51 3 0.00 | 0.46 | 0.08 /5
154kV TP1 . 50/ 400

52TP1 MTR1%}2 Siemens | 75J6025 51 3.6 | 0.00| 0.8 | 0.08 /5
154kV TP2 . 50/ 400

52TP2 MTR1%}2 Siemens | 75J6025 51 3.6 | 0.00| 0.8 | 0.08 /5
55kV TS1_M . 50/ 800

52TS1 MTR 23} Siemens | 75J6025 51 off 1 0.08 /5
55kV TS1_T . 50/ 800

MTR 23} Siemens | 75J6025 51 off 1 0.08 /5

55kV TS2_M . 50/ 800

52TS2 MTR 23} Siemens | 75J6025 51 off 1 0.08 /5
55kV TS2_T . 50/ 800

MTR 23} Siemens | 75J6025 51 off 1 0.08 /5

55KV F1 . 50/ 400

52F1 PR Siemens | 7SA518 51 5.0 | 0.02| 2.0 0.05 /5
55KV F2 . 50/ 400

52F2 JHPIISS Siemens | 7SA518 | 5y| 6.0 | 0.02 | 2.0 | 0.05 | "
52F3 ‘;‘E’E_LVE}E?’ Siemens | 754518 | 2| 5.0 | 0.02 | 2.0 | 0.05  “%
5P4 | 5 Siemens | 75518 | 9| 50 | 002 | 20 | 005 | 4%

—_ 30 —_
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Table 3-6 Revised Noan high and normal speed line S/S OCR setting

Collection @ chosun

PROTECTION RELAY SETTING o
CB PA | low,1st (s=A]) | high,2nd(3tA])
NO. | FEEDER NO. Miziac M;iel RA| TAP | DIAL | TAP | DIAL RI’(;T
ME| G In| () (xIn | (Tp
52R1 gﬁgsfi o | Siemens | 751622 gg/ 3.4 | 0.04 046 | 008 5%
52R2 iigsﬁ o | Siemens | 751622 22/ 3.4 | 0.04 | 0.46n | 0.08 5P
52TP1 iffg\figl Siemens | 7536025 | %/ | 4.0 | 0.04 | 08 | 0.08 4%
52TP2 %g\figz Siemens | 7536025 | %/ | 4.0 | 0.04 | 08 | 0.08 X
52TS1 ifg ZTiS}l—M Siemens | 7516025 | 2 off 2 | o08 | 4P
if%‘;{/ ZT;I—T Siemens | 7516025 | 20 off 2 | o008 *%
52TS2 if%‘g ZT;Z—M Siemens | 7516025 | 20 off 2 | o008 *%
i’%\{ ZT;Z—T Siemens | 7516025 | 20 off 2 | o008 *%
52153 | 0 gnr | Siemens | 751605 | 3| 36 | 035 | 18 | 0.08 | 420
iR 2a | Siemens | 7516025 | | 36 | 035 1.8 | o008 | 4%
52TS4 i’%‘;{ ZTZSf—M Siemens | 7516025 | %) | 3.6 | 0.35 | 1.8 | 0.08 | ‘L
15\%\{/2;54} Siemens | 7516025 | 27| 3.6 | 0.35 | 1.8 | 0.08 | 4%
52F1 i’g’é\;}gl Siemens | 754518 | 2| 5.0 | 0.02 | 2.0 | 0.05| 4
sap2 | O0el | Siemens | 73518 | 9| 50 | 002 20 | 00| 4%
52F3 iﬁg_&}g’ Siemens | 754518 | 2| 5.0 | 0.02 | 2.0 | 0.05| 4%
5P4 | o Siemens | 75518 | Y| 50 | 002 | 20 | 005 | 4P
52F5 ;‘r_’géi} 4 | Siemens | 7ST612 Wl 29a| 01 | 158 | o010 4P
52F6 ;‘r_’gé% 4 | Siemens | 751612 | 3} 2,94 | 04 | 158 | 0.10 | 4
52F9 ?gﬂ 51;97111 Siemens | 757612 | %/ | 8.7 | 0.10 | 0.55 | 0.05 | 4%
52Fy ggg;ﬁ& Siemens | 757612 | %/ | 2.04 | 0.1 | 1.88 | 0.10 | 4%
_ g1 -
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