Ronea Latbornatony rbecneditation Scheme

CERTIFICATE OF ACCREDITATION

Hyosung Heavy Industries Corporation

Accreditation No. : KT940
Corporation Registration No. : 110111-6770154

Address of (Branch site)171, Yeondeok-ro, Seongsan-gu, Changwon-si,
Laboratory : Gyeongsangnam-do, Republic of Korea

Date of Initial Accreditation : April 01, 2021
Validity of Accreditation : April 01, 2021 ~ March 31, 2025
Scope of Accreditation :  Attached Annex

Date of issue : April 01, 2021

This testing laboratory is accredited in accordance with the recognized International
Standard ISO/IEC 17025 : 2017. This accreditation demonstrates technical
competence for a defined scope and the operation of a laboratory quality
management system (refer to Joint ISO-ILAC-IAF Communiqué).
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Rorvea Labornatony rdeeneditation Scheme

No. KT940

03. Electrical Testing
03.003 High Power, High Voltage Test

: : . Field
Test method Standard designation Test range Site testing

High-voltage test
techniques - Part 1:
General definitions and
test requirements

IEC 60060- 6. Tests with alternating 9' Mgi } jgg {% as \
1:2010 voltage 8 Max. 1800 kV
7. Tests with lightning- : :

impulse voltage
8. Tests with switching-
impulse voltage

) Power transformers Part
IFC 20076 10: Determination of (25 ~ 140) dB(A) BS N
) sound levels
_ Power transformer Part
EC 20076 18: Measurement of 10V, 10 Hz ~ 2 MHz BS N

frequency response
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site tgé%lgg

Power transformers Part 1:
General
11.1.3.e) Measurement of
no-load loss and current at
90 % and 110 % of rated
voltage)3 .
11.1.4) - Measurement o
dissipation factor (tan 6) of 1 '16)1 g/loaﬁvél 000
the insulation system 111.4)PF: Max. 10
cal\sl)aatances £ KV (d ~'5) %'
- Measurement of d.c. : : .
insulation resistance each lBSgl?ggg 5e55|8‘8161)c\e/ ’
winding to earth and TloMe ~ 1T
between windings SFRA 10 Hz to 2
- Special tests - Sweep ‘MHz
Frequency Response 11.1.4.b) Max. 4 000
Analysis A 100 kV

IEC 60076~ spot temperature-rise 11 3) 1/1 ~ 700/1 BS N

1:2011 measurements (Raiio) Max. 600V
11.2) Measurement of (Phase displacement)
winding resistance 11.4) Max. 4 000 A
1 1|.3) I\/Ieasurerr(ljenr;t ofk . 100 kY '
voltage ratio and check o
phas)e displacement . 11.5) '\486 k4VOOO A,
11.4) Measurement o
shc()jr’lc-ci(rjcluit impedance 11.6) '\1/|86 k4VOOO A,
and load loss
11.5) Measurement of no- 11.7) M%Oi\(;oo Al
load loss and current 11.12)D.C 250 ~ 5
11.6) Measurement of 000) V. 10 MQ ~ 1 TQ
zero-sequence '
impedance(s) on three-
phase transformers
11.7) Tests on on-load tap-
changers - Operation test
11.12) Check of core and
frame insulation

_ Power transformers Part 2:
I2E:(2206101O76 Temperature rise for liquid- I\/Iaxl.ﬁ'OZOOOOAO\é 100 BS N

immersed transformers
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site tg;(teilr?g
Power transformers Part 3:
Insulation levels, dielectric
t?sts and external
clearances in air
2}2\)/)Applied voltage test 1 1?),\/”\23)('1 537806kk\</
Min. 0.1 pC
IEC 60076~ 11) Induced voltage tests )
32013 (VW and IVPD) 12) MaX-G5)70 kv (P BS N

12) Line terminal AC
withstand test (LTAC)

13) Lightning impulse tests
(LI, LIC, LIN, LIMT)

ZSZ})) Switching impulse test

13) Max. 2 475 kV
14) Max. 1 800kV
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site Field
testing

Power transformers Part 6:
Reactors
7.8.2) - Routine tests
-Measurement of
dissipation factor (tan §) of
the insulation system 7.8.2) P.F:Max. 10
capacitances kV, (0 ~5) %
-Measurement of d.c. Insulation Resistance :
insulation resistance each | D.C (250 ~ 5 000) V,
winding to earth and MM ~1TR
between windings Winding Resistance :
-Measurement of winding TmR~10Q
resistance 7.8.5) Max. 500 A,
7.8.5) Determination of Max. 300 kV
reactance and linearity of 7.8.6) Max. 500 A,
reactance Max. 300 kV
7.8.6) Measurement of 7.8.7) Max. 500 A,
loss Max. 300 kV
7.8.7) Measurement of 7.8.8) Max. 4 000 A,

IEC 60076~ harmonics of the current 100 kV BS N

6:2007 7.8.8) Measurement of 7.8.9) Max. 500 A,
Zero-sequence reactance Max. 300 kV
on three-phase reactors 7.8.10.2) Max. 570
7.8.9) Measurement of kV
mutual reactance on three-| 7.8.10.3) Max. 1 386
phase reactors kV, Min. 0.1 pC
7.8.10.2) Separate source | 7.8.10.4) Max. 2 475
a.c. withstand voltage test kV

7.8.10.3) Induced a.c.
withstand voltage test
7.8.10.4) Lightning
impulse test

7.8.10.6) Switching
impulse test

7.8.12) Measurement of
acoustic sound level
7.8.13) Measurement of
vibration

7.8.14) Temperature rise
test

7.8.10.6) Max. 1 800

kV
7.8.12) (25 ~ 140)
dB(A)
7.8.13) Max 200 mm
7.8.14) Max. 500 A,
Max. 300 kV
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site Field
testing
High-voltage switchgear
and controlgear - Part 100:
Alternating current circuit-
breakers
6.2.6.1 Power-frequency
voltage tests
6.2.6.2 Lightning impulse | 6.2.6.1 Max. 530 kV
voltage tests 6.2.6.2 Max. 1 200 kV
6.2.7.1 Power-frequency [6.2.7.1 Max. 1 270 kV
voltage tests 6.2.7.2 Max. 2 420 kV
6.2.7.2 Switching impulse |6.2.7.3 Max. 2 555 kV
voltage tests 6.4. 1uR ~1 kQ
IEC 62271~ 6.2.7.3 Lightning impulse | 6.101 Temperature : BS N
100:2017 voltage tests -50 ¢ ~ +50 7,
6.4 Measurement of the Humidity : (30 ~ 95)
resistance of the main % R.H.
circuits 7.1 Max. 960 kV
6.101 Mechanical and 7.3 1R ~1 kR
environmental tests 7.101 (10 ~ 10 000)
7.1 Dielectric test on the ms
main circuit
7.3 Measurement of the
resistance of the main
circuit
7.101 Mechanical
operation tests
High-voltage switchgear
,aATd controlgear - Part 102:
Iternating current ' 72 7 Power-
S\;\s/ig[cgﬂgsectors and earthing frequencyki/l\/lax. 530
36%,(';9%0,[\’6)/;2 frequency Lightning impulse :
Lightning impulse I\4a2x.81P%(\)A(l)el;_\/
voltage tests frequency - Max. 1
7.2.8 Power-frequency g 278’ kV :
voltagsvit&sﬁisng impulse Switching impulse :
IEC 62271~ voltage tests Li '\ﬁ%'ﬂz ?r%o Lljl\s/e . BS N
102:2018 Lightning impulse gl\/lax 29552 al
voltage tests 747149 ~1 kO
7.4 Resistance 7104 T H .
measurement : Temperature :
. -50Cc~+507T
7.104 Low- and high- Humidity © (30 ~ 95)
’éegmger?ture tests o CVZR A
.2 Dielectric test on the O
main circuit 8824I\4Iax§.2 9~610kl§2\/
8.4 Measurement of the 8101 (1% ~ 10 000)
resistance of the main : ms
circuit
8.101 Mechanical
operation tests
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Rorvea Labornatony rdeeneditation Scheme

No. KT940

Field

Test method Standard designation Test range Site testing

High-voltage switchgear
and controlgear - Part 1:
Common specifications for
alternating current
switchgear and
controlgear

7.2.7.2 Power-frequency
voltage tests

7.2.7.3 Lightning impulse
voltage tests 7.2.7.2 Max. 530 kV
7.2.8.2 Power-frequency |7.2. Max. 1 200 kV
voltage tests 7.2. Max. 1 270 kV

IEC 62271~ 7.2.8.3 Switching impulse |7.2. Max. 2 420 kV BS N
1:2017 voltage tests 7.2. Max. 2 555 kV

7.2.8.4 Lightning impulse 74410 ~1 kR
voltage tests 8. ax. 960 kV
7.4 .4 Resistance 8.4 1R ~1 kR
measurement of contacts
and connections in the
main circuit as a condition
check

8.2 Dielectric test on the
main circuit

8.4 Measurement of the
resistance of the main
circuit

~NwNW-

z-b
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Rorvea Labornatony rdeeneditation Scheme

No. KT940

Test method

Standard designation

Test range

Site

Field
testing

IEC 62271~
203:2011

High-voltage switchgear
and controlgear - Part 203:
Gas-insulated metal-
enclosed switchgear for
rated voltages above 52 kV
6.2.6.1 Power-frequency
voltage tests

6.2.6.2 Lightning impulse
voltage tests

6.2.7.1 Power-frequency
voltage tests

6.2.7.2 Switching impulse
voltage tests

6.2.7.3 Lightning impulse
voltage tests

6.4.1 Measurement of the
resistance of circuits - main
circuit

6.102 Mechanical and
environmental tests
7.1.101 Power-frequency
voltage tests on the main
circuit

7.3 Measurement of the
resistance of the main
circuit

7.102 Mechanical
operation tests

6.2.6.1 Max. 530 kV
6.2.6.2 Max. 1 200 kV
6.2.7.1 Max. 1 270 kV
6.2.7.2 Max. 2 420 kV
6.2.7.3 Max. 2 555 kV
6.4.1 1R ~1 ke
6.102 Temperature :
-50t ~+50 ¢,
Humidity : (30 ~ 95)
% R.H.
7.1.101 Max. 960 kV
7.31puR ~1 kR
7.102 (10 ~ 10 000)
ms

BS

IEC 62501:2017

Voltage sourced converter
(VSC) valves for high-
voltage direct current
(HVDC) power
transmission - Electrical
testing

7.3.3) Dielectric test on
valve support
structure(Switching
impulse voltage tests)
7.3.4) Dielectric test on
valve support
structure(Lightning
impulse voltage tests)

) Max 1 550 kV

7.3.3
7.3.4) Max 2 100 kV

w W

BS

IEC 62927:2017

Voltage sourced converter
(VSC) valves for static
synchronous compensator
(STATCOM) - Electrical
testing

7.3.3) Dielectric test on
valve support
structure(Lightning
impulse voltage tests)

7.3.3) Max 2 100 kV

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT940

Test method

Standard designation

Test range

Site

Field
testing

IEEE Std
C37.09:2018

IEEE Standard Test
Procedures for AC High-
Voltage Circuit Breakers
with Rated Maximum
Voltage Above 1000 V
4.4.7 Measurement of the
resistance of the main
circuit

4.5.4 .1 Power-frequency
withstand voltage test -
Dry test procedure

4.5.5 Full-wave lightning
impulse withstand voltage
tests

4.5 .8 Switching impulse
voltage withstand tests

4 .13 Mechanical
endurance and
environmental tests

5.11 Mechanical operation
tests

5.12 Timing tests

5.14 Electrical resistance of
current path test

5.15 Power-frequency
withstand voltage tests on
major insulation
components

447 1pR ~1 kR
4541 Max. 1270 kV
455 Max. 2 555 kV
458 Max. 2 420 kV
413 Temperature :
-50 T ~+50 T,
Humidity : (30 ~ 95)
% R.H.

5.11 (20 ~ 300) V
5.12 (10 ~ 10 000)
ms
514 1R ~1 kR
5.15 Max. 960 kV

BS

IEEE Std
C37.100.1:2018

IEEE Standard of Common
Requirements for High
Voltage Power Switchgear
Rated Above 1000 V
7.3.7.2 Power-frequency
voltage tests

7.3.7.3 Lightning impulse
voltage tests

7.3.8.2 Power-frequency
voltage tests

7.3.8.3 Switching impulse
voltage tests

7.3.8.4 Lightning impulse
voltage tests

7.5.1 Measurement of the
resistance of circuits - main
circuit

8.2 Dielectric test on the
main circuit

8.4 Measurement of the
resistance of the main
circuit

7.3.7.2 Max. 530 kV
7.3 Max. 1 200 kV
8.2 Max. 1270 kV
.8.3 Max. 2 420 kV
.8.4 Max. 2 555 kV
75112 ~1 kR
8.2 Max. 960 kV
8.4 1uR ~1 kR

wwww

/.
7.
7.
7.3.8.

5.
2

BS
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site Field
testing
IEEE Standard for High
Voltage Gas-Insulated
Substations Rated Above
52 kV
6.2.6.1 Power-frequency
voltage tests
6.2.6.2 Lightning impulse | 6.2.6.1 Max. 530 kV
voltage tests 6.2.6.2 Max. 1 200 kV
6.2.7.1 Power-frequency [6.2.7.1 Max. 1 270 kV
voltage tests 6.2.7.2 Max. 2 420 kV
6.2.7.2 Switching impulse |6.2.7.4 Max. 2 555 kV
IEEE Std voltage tests 6.4. 1R ~1kQ
C37.122:2010 6.2.7.4 Lightning impulse 6.11 Temperature : BS N
: ) voltage tests -50 ¢ ~ +50 7,
6.4 Measurement of the Humidity : (30 ~ 95)
resistance of circuits % R.H.
6.11 Mechanical and 7.1.1 Max. 960 kV
environmental tests 7.31puR ~1 kR
7.1.1 Power-frequency 7.6 (10 ~10000) ms
withstand voltage test
7.3 Measurement of the
resistance of the main
circult
7.6 Mechanical operation
tests
IEEE Standard for General
IRequirerTcljeSfc fo_tr)Liquid-
mmerse Istribution,
IEEE Std Power, and Regulating 5.111())OI\/Ikavx’, 240%008 A,
C57.12.00:2015 |lransformers D.C(250 ~5000)V, |  B® N
5.11) Temperature-rise 10MQ ~ 1 T2

tests
Table17) Check of core
and frame insulation
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site tgé%lgg
[EEE Standard Test Code
for Liquid-Immersed
Distribution, Power, and
R)egulating Transformers
5) Resistance _
measurements _ 5 15))1Mrg§(2 410%(%2,&
I5'1c]|') Tempgraﬁure rise and| = 100 kV '
oading conditions
6) Polarity and phase- 6) h/(lj?gblgggm\/eéﬁ[;wase
;e)'%tg‘t’lgtteezté 7) 1/1 ~ 700/1 (Ratio)
8) No-load losses and 8) Max. 4k(3/00 A 100
excitation current
9) Lo(ajd Iossesland 9) Max. 4k(\)/00 A, 100
Impedance voltage
EEE St 9.5) %ero-phase-sequence 9.5) I\/I1a0x0 ﬁ\?OO A
t impedance
C57.12.90:2015 |10.2) Switching Impulse ]8%; Max. T 790 kY BS N
est : '
, . 10.6) Max. 518 kV
10.3) Lightning impulse :
%egtg))r/gce?uées | 10.8) MaxGSSS kV (P
) pplied voltage tests :
10.8) Induced-voltage test 1 01 ?O?)I\/'\I{QQ 1001k{)/C(O
for C!cass Il power : - 5)'% ’
transformers 5
10.9) Partial discharge 10.11) D.C (25~O >
000) V, 1OMQ ~ 1 TR
measurement 11) Max. 4 000 A
20.10) Insulation power- 100 %V 2006
actor tests N
10.11) Insulation 13) (25 ~ 140) dB(A)
resistance tests
11) Temperature-rise tests
13) Determination of
sound levels
IEEE Guide for the
Application and
IEEE Std Interpretation of 10V 10 Hz ~ 2 MHz BS N

C57.149:2012

Frequency Response
Analysis for Oil-Immersed
Transformers
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site Field
testing
IEEE Standard
Requirements,
Terminology, and Test
Code for Shunt Reactors
g{a;ﬁd) (I)ver 300 kVA
4.1) Impedance
3.4.2) Total losses 3'4I'\}I)a>|<\/|%)(()'0519\9 A,
7) Losses and impedance 3.4.2) Max. 500 A
7.2.3) Zero-sequence “Max. 300 kV
impedance 7) Max. 500 A, Max
8)1T?rrrw15)elzqratu_re rise 300 kV '
1. outine tests-
!\/Iealsu_remenj[ ofd.c. ) 7.2.3) l\{lg())(,kA\f/OOO A
INsulation resistance eac
winding to earth and 8) Maxgggcll\,/& Max.
between windings 9.1.1.h) D.C (250 ~ 5
9.1.2) Applied-voltage test | SAny « ‘ -
A 000) V, 10 MQ ~ 1 TQ
9.1.3.1) Low-frequency 9.1.2) Max. 518 kV
IEEE Std overvoltage test for oil- 9.1.3.1) Max. 885 kV
C57 21:2008 immersed shunt reactors '(P'- ') Min 0.1 bC BS N
e 9.1.4) Lightning impulse 9.1.4) Max. 2 '252 kv
test 9.1.5) Max. 10kV, (0
?.1 .5) Insulation power R 5)‘ % '
actor test
L 9.2.4) Max. 1 700 kV
’?égf4) Switching impulse 10.1) Max. 500 A,
10.1) General- 10 Mésxj ?ﬁg I~<\/10 O
Measurement of 1031 0) Max. 10 kV
mhutual reactance on three- = (0'~ 5) % ’
phase reactors
10.2.4) Conversion of ,\)lg)'(Sg('\)/loaﬁvsg%éA‘o’C
resistance measurements 10 6).25 ~ 14’0 dB(A)
10.3.10) Insulation power y
10.7) Max 200 ym

factor tests

10.5) Temperature rise test
10.6) Measurement of
acoustic sound level

10.7) Measurement of
vibration
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Rorvea Labornatony rdeeneditation Scheme

No. KT940
Test method Standard designation Test range Site Field
testing
Power transformers Part 1:
General
11.2) Measurement of
winding resistance 11.2) 1T m~10Q
11.3) Measurement of 11.3) 1/1 ~ 700/1
voltage ratio and check of | (Ratio), Max. 600 V
phase displacement (Phase displacement)
11.4) Measurement of 11.4) Max. 4 000 A,
short-circuit impedance 100 kV
KS CIEC 60076- |and load loss 11.5) Max. 4 000 A, BS N
1:2013 11.5) Measurement of no- 100 kV
load loss and current 11.6) Max. 4 000 A,
11.6) Measurement of 100 kV
zero-sequence 11.7) Max. 4 000 A, 1
impedance(s) on three- 200 kV

phase transformers

11.7) Tests on on-load tap-
changers - Operation test
11.12) Check of core and
frame insulation

11.12) D.C (250 ~ 5
000) V, 10 MQ ~ 1 TQ

End.
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