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High-voltage test
techniques - Part 1:
General definitions and
test requirements
IEC 60060- 6. Tests with alternating | §- Max- 12004V | \
1:2010 voltage 8 Max. 1300 kv -
7. Tests with lightning- - Viax.
impulse voltage
8. Tests with switching-
impulse voltage
) Power transformers Part
|1E§26(§)1Og6 10: Determination of (25 ~ 140) dB(A) AZHZ| N
’ sound levels
_ Power transformer Part
EC 20076 18: Measurement of 10V, 10 Hz ~2 MHz | 42§37 N
’ frequency response
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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 11.1.4) Holoig -
H LI [ IF=T
- Measurement of d.c. O A3t B.C (25 e
insulation resistance each SE(IJ_OO)OV' 10 MG ~ 1
\k/)vinding to 'e%r.th and TO
etween windings .
- Special tests - Sweep SFRA |\1/IOH;Z to2
;rﬁgll;seirs‘cy Response 11.1.4.b) Max. 4 000
IEC 60076~ spot temperature-rise Y - 2 AU
1:2011 measurements 11.3)1/1 ~700/1 (o|_ 2] N
11.2d) Measurement of ), '\ﬂftﬁ';lgov (%
winding resistance =
11|.3) I\/Ieasurerr(ljenr;t ofk f 11.4) '\486 k4VOOO A,
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\(;oo Al
load loss and current 11.12)D.C (250 ~ 5
11.6) Measurement of 000) V. 10 M@ ~ 1 TQ
zero-sequence '
impedance(s) on three-
phase transformers
11.7) Tests on on-load tap-
changers - Operation test
11.12) Check of core and
frame insulation
_ Power transformers Part 2:
I2E.(2206101O76 Temperature rise for liquid- I\/Iaxl.(s OZOOOOAo‘é 100 A A N
: immersed transformers '
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Power transformers Part 3:
Insulation levels, dielectric
t?sts and external
clearances in air
2}2\)/)Applied voltage test 1 1?),\/”\23)('1 537806kk\</
Min. 0.1 pC
IEC 60076~ 11) Induced voltage tests )
12) Line terminal A
withstand test (LTAC) 1131)) II\\/I/IZ);(' 21 Aé%%lb\\//
13) Lightning impulse tests :
(LI, LIC, LIN, LIMT)
ZSZ})) Switching impulse test
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Power transformers Part 6:
Reactors
7.8.2) Routine tests
-Measurement of
dissipation factor (tan §) of
the insulation system 7.8.2) AAYE : Max
capacitances 10kV, (0~5) %
-Measurement of d.c. HAXSH: D.C (250 ~
insulation resistance each | 5000) V, 10 MQ ~ 1
winding to earth and TR
between windings HMAE 1 mQ~10
-Measurement of winding Q
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 AU 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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High-voltage switchgear
and controlgear - Part 100:
Alternating current circuit-
breakers
6.2.6.1 Power-frequency
L S e ning impul
.2.6.2 Lightning iImpulse
voltage tests .
voltage tests 6.2.7.2 Max. 2 420 kV
6.2.7.2 Switching impulse 6273 Max. 2 555 kV
voltage tests 6 109 ~1 ke
IEC 62271~ 6.2.7.3 Lightning impulse | ¢ 151 2k 50 6 ~ AR N
100:2017 voltage tests 150 C A (30 ~ -
6.4 Measurement of the 95) ‘3/' RH
resistance of the main 7 1 Max. 960 kV
arcults _ 73100 ~1 k9
6.101 Mechanical and 7107 (1% ~ 10 000)
environmental tests ms
7.1 Dielectric test on the
main circuit
7.3 Measurement of the
resistance of the main
circuit
7.101 Mechanical
operation tests
High-voltage switchgear
and controlgear - Part 102:
Alternating current
disconnectors and earthing
switches 7.2.7 LHER : Max.
7.2.7 Power-frequency 530 kV
voltage tests L UEA  Max. 1200
Lightning impulse kV
voltage tests 7.2.8 LHHERE : Max. 1
7.2.8 Power-frequency 270 kV
voltage tests LA T Max. 2 420
Switching impulse kV
IEC 62271~ voltage tests L AEA T Max. 2 555 A2 N
102:2018 Lightning impulse kV -
voltage tests 7412 ~1 kR
7.4 Resistance 7.104 2% :-50 C ~
measurement +50C, &% : (30 ~
7.104 Low- and high- 95) % R.H.
temperature tests 8.2 Max. 960 kV
8.2 Dielectric test on the 8.4 1R ~1 kR
main circuit 8.101 (10 ~ 10 000)
8.4 Measurement of the ms
resistance of the main
circuit
8.101 Mechanical
operation tests
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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 ARYZ| N
1:2017 voltage tests 7.2.8.4 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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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 2 :-50C ~
+50 C, &% : (30 ~
95) % R.H.
7.1.101 Max. 960 kV
7.31puR ~1 kR
7.102 (10 ~ 10 000)
ms

A N

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

AAA] N

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

A A N
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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 44710 ~1 kR
withstand voltage test - 4541 Max. 1270 kV
Dry test procedure 455 Max. 2 555 kV
4.5.5 Full-wave lightning 4.5.8 Max. 2 420 kV
impulse withstand voltage | 4.13 %E 50 T~
C37.09:2018 4.5.8 Switching impulse 95) % R -

voltage withstand tests 5.11 (20 ~ 300) V
4 .13 Mechanical 5.12 (10 ~ 10 000)
endurance and ms
environmental tests 514 1R ~1 kR
5.11 Mechanical operation| 5.15 Max. 960 kV
tests
5.12 Timing tests
5.14 Electrical resistance of
current path test
5.15 Power-frequency
withstand voltage tests on
major insulation
components

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 7.3.7.2 Max. 530 kV
7.3.8.2 Power-frequency |7.3.7.3 Max. 1 200 kV

voltage tests 7.3.8.2 Max. 1 270 kV

[EEE Std 7.3.8.3 Switching impulse [7.3.8.3 Max. 2 420 kV A2 N
(C37.100.1:2018 |voltage tests 7.3.8.4 Max. 2 555 kV -

7.3.8.4 Lightning impulse 75112 ~1 ke
voltage tests 8.2 Max. 960 kV
7.5.1 Measurement of the 8.4 1uR ~1 kR
resistance of circuits - main
circuit

8.2 Dielectric test on the
main circuit

8.4 Measurement of the
resistance of the main
circuit

UUUJUL)UU
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IEEE Std
C37.122:2010

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
voltage tests

6.2.7.1 Power-frequency
voltage tests

6.2.7.2 Switching impulse
voltage tests

6.2.7.4 Lightning impulse
voltage tests

6.4 Measurement of the
resistance of circuits

6.11 Mechanical and
environmental tests

7.1.1 Power-frequency
withstand voltage test
7.3 Measurement of the
resistance of the main
circuit

7.6 Mechanical operation
tests

6.2.6.1 Max. 530 kV
Max. 1 200 kV
Max. 1 270 kV
Max. 2 420 kV
“1”

OO

2.6.2
2.7.1
2.7.2
2.7.4 Max. 2 555 kV
6.4.

6.
+

O_\

1
’ )
Max. 960 kv

1uR ~1 kR
(10~ 10 000) ms

22U A N

IEEE Std
C57.12.00:2015

IEEE Standard for General
Requirement for Liquid-
Immersed Distribution,
Power, and Regulating
Transformers

5.11) Temperature-rise
tests

Table1 7) Check of core
and frame insulation

5.11) Max. 4 000 A,
100 kV, 200 T
D.C (250 ~ 5000) V,
10MQ ~ 1T

A N

st ol
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[EEE Standard Test Code
for Liquid-Immersed
Distribution, Power, and
Regulating Transformers
5) Resistance 5 1TmR~10
measurements 5.11) Max. 4 000 A,
5.11) Temperature rise and 100 kV
loading conditions 6) Max. 600 V (2|4
6) Polarity and phase- =
relation tests 7) 1/1 ~700/1 (4|
7) Ratio tests
8) No-load losses and 8) Max. 4 000 A, 100
excitation current kV
9) Load losses and 9) Max. 4 000 A, 100
impedance voltage kV
9.5) Zero-phase-sequence | 9.5) Max. 4 000 A,
[EEE Std impedance 100 kV AU N
C57.12.90:2015 [10.2) Switching Impulse 10.2) Max. 1 700 kV -
Test 10.3) Max. 2 255 kV
10.3) Lightning impulse 10.6) Max. 518 kV
test procedures 10.8) Max. 885 kV (P-
10.6) Applied voltage tests Q)
10.8) Induced-voltage test 10.9) Min. 0.1 pC
for Class Il power 10.10) Max. 10 kV, (0
transformers ~5) %
10.9) Partial discharge 10.11) D.C (250 ~ 5
measurement 000) V, 1OMQ ~ 1 TR
10.10) Insulation power- 11) Max. 4 000 A,
factor tests 100 kV, 200 C
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

C57.149:2012

Frequency Response
Analysis for Oil-Immersed
Transformers
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IEEE Standard
Requirements,
Terminology, and Test
Code for Shunt Reactors
Rated) Over 300 kVA
3.4.1) 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 TMax. 300 kv
impedance 7) Max. 500 A, Max.
8) TerES)erature rise 300 kv
9.1.1.h) Routine tests-
I\/Iealsurement of d.c. ) 7.2.3) l\{l&))(.kA\f/OOO A,
insulation resistance eac
winding to earth and 8) I\/Iaxgg(c))(ll\,/A, Max.
between windings 9110 D.C (250 ~ 5
9.1.2) Applied-voltage test 000) V., 10 MQ ~ 1 TQ
IEEE Std O Ot et T O ¢ [ 9.1.3.1) Max 885KV [ 4 \
C57.21:2008 Immersed shunt reactors (P-G), Min 0.1 pC -
: ?.1)(.4) Lightning impulse 9.1 4) Max. 2 255 kV
es :
?.1 .5) Insulation power 9.1.5) l\flasx). C%O kV. (0
actor test
9.2.4) Switching impulse 9 12041))'\|<|/?;)'( 15é%OAkV
test . !
10.1) General- 10 Zl\/lésxj ?T(])Sg I~<\/10 Q
Measurement of mutual 1031 0) Max. 10 kV
reactance on three-phase 0~ 5) % '
reactors
10.2.4) Conversion of h)ngBEgﬂoaﬁvsg%éA‘;C
resistance measurements 10. 6) 75 ~ 14'0 dB(A)
factor tests _
10.5) Temperature rise test
10.6) Measurement of
acoustic sound level
10.7) Measurement of
vibration
HHEZ HYT[-AME YA | 11.2) TmR ~10Q
st o 11.3)1/1 ~ 700/1 (A
11.2) HHAXY=EH ofH[y, Max. 600 V (3
11.3) MY =4 L 2H S
2| AAL 11.4) Max. 4 000 A,
11.4) ©efa|=2 AnEA & 100 kV
KS CIEC 60076- |Fottel 54 B 11.5) Max. 4 000 A, A2 N
1:2013 11.5) R8st H=2 =3 100 kV
11.6) 34 Ht7|of G4 11.6) Max. 4 000 A,
meA =2 ) 100 kV
11.7) 8261 Al & Z2t&=| Al [11.7) Max. 4 000 A, 1
34-%Z||-A|3-| 200 kV

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

st ol
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