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APPARATUS
TYPE
RATINGS

STANDARD

PERFORMED TEST

REQUEST DATE

DATE OF TESTS

CLIENT

MANUFACTURER

Test result

The tests have been carried out in accordance with the instructions of the applicant.

R414-0725

VCS (Vacuum Contactor Switch)

VC-6G-44EE

3 Poles, 50/60 Hz, 7.2 kV, 400 A, 4 KA

IEC 62271-106(2011)

April 14, 2014

Verification of coordination with SCPDs

February 07, 2014

LSIS Co., Ltd.
LSIS Co., Ltd.

Test Report

The test results are presented in the record of tests with the performance of the apparatus tested

and the observations made during the tests. The oscillograms are attached hereto.

The test results apply only to the specific samples tested.

This document shall not be reproduced except in full, without a written approval of PT&T.

Number of pages : total(18), cover(1), records(11), Oscillogram(6)
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Client
Bae Sang Kyu LSIS Co., Ltd.
Address 95, Baekbong-ro, Heungdeok-gu, Cheongju-si,

Chungcheongbuk-do, Korea, 361-720

Witnessed by
Bae Sang Kyu LSIS Co., Ltd.
95, Baekbong-ro, Heungdeok-gu, Cheongju-si,

Address Chungcheongbuk-do, Korea, 361-720
Contents

Apparatus designation Page 3

Table of performed tests Page 4

Test results Page 5~7

Test circuit condition Page 8

Test circuit diagram Page 9

Photographs 3 sheets

Circuit drawing -

Oscillograms 6 sheets

The measurement uncertainty of the test results in this document is maximum 5 % for voltage, current and time. Which is estimated
at the level of twice the standard deviation (corresponding to a confidence level of 95 % for the coverage factor of 1.96 in the case
of normal distribution).
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Apparatus designation by the client

Apparatus
Manufacturer

Type

Rating
Number of poles
Rated frequency
Rated voltage
Rated normal current
Power frequency withstand voltage
Lightning impulse withstand voltage
Rated short-circuit making current
Rated short-circuit breaking current
Rated short-time withstand current
Rated duration of short-circuit
Rated opening time
Rated closing time

Closing devices

Opening devices
Motor

LSAF-CG-201-001-01_Rev3 : 2012.09.20

Vacuum Contactor
LSIS Co., Ltd.
VC-6G-44EE

3

50/60 Hz
7.2 kv
400 A
20 kv

60 kV
10.4 kAp
4 kA

6.3 kA
1s

<40 ms
<100 ms

110 v d.c.
110 v d.c.
110 vV d.c.




Table of performed tests
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Test item Test result Date Page
1. No load operation checks - - 5
2. Verification of coodination with SCPDs - - -
2.1 Rated short circuit breaking current Passed 2014.02.07 6
2.1 Rated short circuit making current Passed 2014.02.07 7

Under blank

Test results

- No visible damage was observed.

- After the test, the test object was operated correctly.

LSAF-CG-201-001-01_Rev3 : 2012.09.20




1. No load operation checks

R414-0725 Page 518

Control voltage (V d.c) Clpsmg Op_enmg
i Operating time time
Test condition Osc. no. C (e
sequence
\Y V ms ms
118.7 28.0
o é‘;;g CcoO 93.5 935 120.3 27.7
After verification of 119.8 28.5
coordination with SCPDs 1410 100.2 25.3
0781 CcoO 110 110 101.8 25.0
101.3 25.7

Condition during and
after the test

- The test object was operated normally.

LSAF-CG-201-001-01_Rev3 : 2012.09.20




2. Verification of coordination with SCPDs

2.1 Test duty A - 100 % break tests
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Test condition

Standards IEC 62271-106:2011
Operation duty Ox1
Test circuit GMD3S
Frequency 60 HZ*°”
Applied voltage -
Circuit +5 % :
condition Recovery voltage | 7.2 kv™ ", Duration > 0.3 s
Breaking current | 40 kA™*
Making current 104 kA™*
Power factor Average < 0.15
Operating Closing coil 85 % of the rated voltage
voltage Opening coil 85 % of the rated voltage
Classification Peak value (uc) | Time to peak (t3) | Delay time (t;) |Rate of rise (uc/ts)
TRV Standards 12.4 kV 104 pus - 0.119 kV/ us
Measured value
(30% calibration) 4.2 kV 61.3 us - 0.228 kV/ ps
(Osc. No 14100760)
Results
Condition New specimen
before the test P
Interval | Applied |  Cut Recovery voltage Close | Fuse | Total
voltage off time break | break
Osc. |operatio| (Phase | current | Phase | Phase | TRV | making tme | time | o .
No. to earth) | peak to to Uc angle esult
n
duty earth phase
kV kA kv kv kv S ms ms
0 - (12.38) - - - - -
141 30%
0760 ) _ (12.43) - ) - - ) - - Calibration
- (12.14) - - - - -
1410 - 33.8 4.2 7.3 - - 8.0 -
0769 o - -51.7 3.5 6.1 - - - 5.4 - Passed
- 30.5 5.2 9.0 - - 8.2 -
dCo_ndmon - No visible damages were observed.
uring and -
- Note. () means rms value of short-circuit current.
after tests

LSAF-CG-201-001-01_Rev3 : 2012.09.20
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2.2 Test duty B - 100 % make tests

Test condition

Standards IEC 62271-106:2011
Operation duty Cxl1
Test circuit GMD3S
Frequency 60 HZz*'*%
Applied voltage 7.2 kvo®
Circuit +5 % :
condition Recovery voltage | 7.2 kv™ ™, Duration > 0.3 s
Breaking current | 40 kA™®
Making current 104 kKA™*
Power factor Average < 0.15
Operating Closing coil 85 % of the rated voltage
voltage Opening caoll 85 % of the rated voltage
Classification Peak value (uc) | Time to peak (t3) | Delay time (t;) |Rate of rise (u/ts)
TRV Standards 12.4 kV 104 ps - 0.119 kV/ ps
Measured value
(30% calibration) 4.2 kV 61.3 us - 0.228 kV/ us
(Osc. No 14100760)
Results
Condition o
before the test After test duty A — 100% break tests
Interval | Applied |  Cut Recovery voltage Close | Fuse | Total
voltage off time break | break
Osc. |Operatio| (Phase | current Phase | Phase | TRV | \aking time time |
No. to earth) | peak to to Uc angle Result
n
duty earth phase
kv kA kv kv kv S ms ms
- (12.38) - - - - -
1410 30%
0760 ) _ (12.43) - ) - _ ) . . Calibration
- (12.14) - - - - -
0 4.3 - - - - - -
141
0776 c 4.4 -45.8 4.5 10.4 - - - 4.7 - Passed
4.4 45.6 -4.7 - - 4.7 -
- No visible damages were observed.
Condition - The fuse of phase (R) did not melt.
during and - Note. () means rms value of short-circuit current.
after tests - Power frequency recovery voltage was not maintained for 0.3s due to equipment
problems

LSAF-CG-201-001-01_Rev3 : 2012.09.20




m Test circuit condition
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Test Items

Coordination with

SCPD tests
Test circuit GMD3S
Number of phases 3
Frequency (Hz) 60
Generator connections Y
Generator neutral Not earthed
Transformer connections JAV/AN
Transformer ratio (kV) 18/8.6
Transformer neutral Not earthed
Short-circuit point Earthed
Load neutral point -
Impegance 2110
Supply (Q)
circuit
Power factor <0.15
Resistance i
TRV R1(Q)
Control
elements | Capacitance
C1 (uF) 0.99
Resistance i
R (Q)
Load Reactance i
circuit L. (mH)
Capacitance i
CL (uF)

LSAF-CG-201-001-01_Rev3 : 2012.09.20
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m Test circuit diagram GMD3S

SCG J\ SCG  Short-circuit generator

"~ Ugl Ugl
Y Ug2 Ug2 Potential transformer
Ugs Ugs

BB Back-up breaker

MS Making switch
L Current limiting reactor
SCT Short-circuit transformer

ié

> I
Il |2 l___l |3 |2 Shunt
> |3
|_| |_
R TRV tuning resistor
L HI— . ‘ :
| C: TRV tuning capacitor
ABB x x x R, C, ~ ABB Aux. back-up breaker
I U, U,
S U, U, Voltage divider
t— Us Us

TO & X & TO Test object

E Earthed point

LSAF-CG-201-001-01_Rev3 : 2012.09.20



R414-0725 Page 10/18

m Verification of coodination with SCPDs

<Before test>

<Before test duty A - 100 % breaking tests>

LSAF-CG-201-001-01_Rev3 : 2012.09.20
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m Verification of coodination with SCPDs

<After test duty A - 100 % breaking tests>

LSAF-CG-201-001-01_Rev3 : 2012.09.20
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m Verification of coodination with SCPDs

<After test duty B - 100 % making tests>

LSAF-CG-201-001-01_Rev3 : 2012.09.20
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PT&T., iz a KOLAS-aceredited testing and calibration laboratory, and issues test reports in four tvpes as followings,

TYFE TEST 15 issued to prove and to verify that a duly and clearly identified equipment is safisfactory to the mype test
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