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IEC 60076-
10:2016

Power transformers Part
10: Determination of
sound levels

(25 ~ 140) dB(A)

A2

IEC 60076-
18:2012

Power transformer Part
18: Measurement of
frequency response

10V, 10 Hz ~ 2 MHz

AZY2|

IEC 60076-1:2011

Power transformers Part
1: General

11.1.3 Type tests

e) Measurement of no-
load loss and current at
90 % and 110 % of
rated voltage

11.1.4 Special tests

b) Winding hot-spot
temperature-rise
measurements

d) Measurement of
dissipation factor (tan &)
of the insulation system
capacitances

h) Measurement of d.c.
insulation resistance
each winding to earth
and between windings
[) Measurement of
frequency response
(Frequency Response
Analysis or FRA)

11.2 Measurement of
winding resistance
11.3 Measurement of
voltage ratio and check
of phase displacement
11.4 Measurement of
short-circuit impedance
and load loss

11.5 Measurement of
no-load loss and current
11.6 Measurement of
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

11.1.3 e) Max. 4 000
A, 100 kV
11.1.4 b) Max. 4 000
A, 100 kV
d) P.F: Max. 10 kV, (O
~ 5) %
h) Insulation Resistance
:D.C (250 ~ 5000) V,
TI0OMQ~1TR
[) SFRA: 10 Hzto 2
MHz
11.2)1TmR~10Q
11.3) 1/1 ~ 700/1
(Ratio), Max. 600V
(Phase displacement)

4) Max. 4 000 A,

0 kv
5) Max. 4 000 A,
0 kv
6)k|\/lax 4 000 A,

.7) Max. 4 000 A, 1

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

(@)

1
1
1
1
1
1
1
2
1

O

1
0
1.
0
1.
0
1
0
1.
0

A

IEC 60076-2:2011

Power transformers Part
2: Temperature rise for
liguid-immersed
transformers

Max. 4 000 A, 100 kV,
200C

A
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Power transformers Part
3: Insulation levels,
dielectric tests and
external clearances in air
10 Applied voltage test |10 Max. 570 kV
IEC 60076- CHMe, nHet ﬁ\vlnduced voltage tests |M 11| MFa)X (12 38KV, N
?328%\3/+AMD1 20 1517] (VW and IVPD) 12 Max. 494 kV (P-G) A4 N
12 Line terminal AC 13 Max. 2 294 kV
withstand test (LTAC) 14 Max. 1 767kV
13 Lightning impulse
tests (LI, LIC, LIN, LIMT)
14Swﬁmhmgimpube
test (SI)
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Power transformers Part
6: Reactors
7.8.2 Routine tests
-measurement of
insulation resistance
and/or capacitance and
dissipation factor (tan &)
of the winding
insulation to earth for
liguid-immersed reactors
-measurement of
winding resistance 7.8.2 P.F: Max. 10 kV,
(IEC 60076-1); (0~5) %
7.8.5 Determination of |Insulation Resistance :
reactance and linearity |D.C (250 ~ 5 000) V
of reactance 1MOMQ ~1TR
7.8.6 Measurement of |Winding Resistance : 1
loss (routine test, special mQ ~ 10 Q
test) 7.8.5 Max. 500 A,
7.8.7 Measurement of |Max. 300 kV
harmonics of the current|7.8.6 Max. 500 A,
(special test) Max. 300 kV
7.8.8 Measurement of |7.8.7 Max. 500 A,
zero-seguence Max. 300 kV
CHZ2d Do reactance on three- 7.8.8 Max. 4 000 A,
IEC 60076-6:2007 7|;| =85 |phase reactors (special |100 kV AR N
test) 7.8.9 Max. 500 A,

7.8.9 Measurement of [Max. 300 kV
mutual reactance on 7.8.10.2 Max. 494 kV
three-phase reactors 7.8.10.3 Max. 1 386

(special test) kV, Min. 5 pC
7.8.10.2 Separate 7.8.10.4 Max. 2 294
source a.c. withstand kV

voltage test (routine 7. 8 10.6 Max. 1 767
test, special test)

7.8.10.3 Induced a.c. 7. 8 12 (25 ~ 140)
withstand voltage test  [dB(A)

(routine test) 7.8.13 Max 200 mm
7.8.10.4 Lightning 7.8.14 Max. 500 A,
impulse test (routine Max. 300 kV

test)

7.8.10.6 Switching
impulse test (type test,
routine test)

7.8.12 Measurement of
acoustic sound level
(type test, special test)
7.8.13 Measurement of
vibration (type test)
7.8.14 Temperature rise
test (type test)
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IEC 62271~
100:2017

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 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 Measurement of the
resistance of the main
circuit

6.101 Mechanical and
environmental tests

7.1 Dielectric test on the
main circuit

7.3 Measurement of the
resistance of the main
circuit

7.101 Mechanical
operation tests

OO0
ERNSISINIS

T
(O]
Co

<

01 (1

I NN

. 530 kV
. 1200 kV
. 960 kV
. 1800 kV
. 2400 kV

01 Temperature :
T ~+50 T,
mldity (30 ~95) %

ax. 960 kV
OpuR ~ 10 mR
0~ 10 000)

IEC 62271~
100:2021+AMD1:
2024 CSV

High-voltage switchgear
and controlgear - Part
100: Alternating current
circuit-breakers

7.2.7.2 Power-
frequency voltage tests
7.2.7.3 Lightning
impulse voltage tests
7.2.8.2 Power-
frequency voltage tests
7.2.8.3 Switching
impulse voltage tests
7.2.8.4 Lightning
impulse voltage tests
7.4.4 Resistance
measurement of
contacts and
connections in the main
circuit as a condition
check

7.101 Mechanical and
environmental tests

8.2 Dielectric test on the
main circuit

8.4 Measurement of the
resistance of the main
circuit

8.101 Mechanical
operation tests

ONNNNN NN

C O =RNNNNN
Sbmmmww

5

<

101 (1

3 0000000 T
©n A-l>l\.)I

2 . 530 kV
3 . 1200 kV
.2 Max.
3

4

1

960 kV

. 1800 kv
Max.
OpR~10me

Temperature :

T~+507,

mldlty (30 ~95) %

ax. 960 kV
OpR ~ 10 mQ
0~ 10 000)

2 400 kV
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High-voltage switchgear
and controlgear - Part
102: Alternating current
disconnectors and
earthing switches
7.2.7 Tests of
disconnectors and 7.2.7 Power-frequency
earthing switches of Ur |: Max. 530 kV
< 245 kV - Power- Lightning impulse :
frequency voltage tests, [Max. 1 200 kV
Lightning impulse 7.2.8 Power-frequency
voltage tests : Max. 960 kV
7.2.8 Test of Switching impulse :
disconnectors and Max. 1 800 kV
IEC 62271- earthing switches of Ur |Lightning impulse :
1022018 > 245 kV - Power- Max. 2 400 kV
) frequency voltage tests, [7.4 10 @ ~ 10 mQ
Switching impulse 7.104 Temperature :
voltage tests, Lightning |-50 C ~ +50 T,
impulse voltage tests Humidity : (30 ~ 95) %
7.4 Resistance R.H.
measurement 8.2 Max. 960 kV
7.104 Low- and high- 84 10uR ~ 10 mR
temperature tests 8.101 (10 ~ 10 000)
8.2 Dielectric test on the |ms
main circuit
8.4 Measurement of the
resistance of the main
circuit
8.101 Mechanical
operation tests
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 Liglhtning
Impulse voltage tests
frequency voltage tests 7'5'8'2 Max. 960 kV
IEC 62271~ 7.2.8.3 Switching 7'9'8'3 Max. 1 800 kv
1:2017+AMD:202 impulse voltage tests 72°82 Max. 2 400 kv
impulse voltage tests |55y, U96O Y
7.4 .4 Resistance 8410 2 ~ 10 mQ

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
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[EC 62271~
203:2022 CMV

High-voltage switchgear
and controlgear - Part
203: Gas-insulated
metal-enclosed
switchgear for rated
voltages above 52 kV
7.2.7.2 Power-
frequency voltage tests
7.2.7.3 Lightning
impulse voltage tests
7.2.8.2 Power-
frequency voltage tests
7.2.8.3 Switching
impulse voltage tests
7.2.8.4 Lightning
impulse voltage tests
7.4.4 Resistance
measurement of
contacts and
connections in the main
circuit as a condition
check

7.102 Mechanical and
environmental tests
8.2.101 Power-
frequency voltage tests
on the main circuit

8.4 Measurement of the
resistance of the main
circuit

8.102 Mechanical
operation tests

-bOOOOOO\I\I

ENNNN NN
O

: ul-
n d_p.NIC odeNNNN

3 00000 T
o

.2 Max. 530 kV
.3 Max. 1 200 kV
.2 Max. 960 kV
.3 Max. 1 800 kV
4 Max. 2 400 kV
10pR ~ 10 mQ

02 Temperature :
T ~+50 T,

|d|ty (30 ~95) %

Noo
—~c
o=z

(

I[EC 62501:2024
CMV

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

7.3.4 Valve support
switching impulse test
7.3.5 Valve support
lightning impulse test
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Voltage sourced
converter (VSC) valves
for static synchronous
compensator
(STATCOM) - Electrical
testing
6.4 Maximum
continuous operating
duty test
6.5 Maximum
temporary overload
operating duty test
6.6 Minimum start
voltage test
7.3.2 Valve support AC
voltage test 6
7.3.3 Valve support A
lightning impulse test  |6.
8.4.1 MVU AC voltage |6.
: + — T — g .
12023 CSV 217| impulse test g
9.
9,
1
1

4 Max. 12 kV. 1 500
Max. 1 500 A
Min. 4.8 kV
Max'ZS?oka/ kV

ax
Max. 100 kV A2 N
E/Iax. 1500 kv
M

ax 1 550 kv
ax. 12 kv
7 Max. 0.9 MPa

9.4.1.2 Valve AC voltage
test

9.4.2 Valve switching
impulse test

10. IGBT overcurrent
turn-off test

13.5.1 Visual Inspection
13.5.2 Connection
check

13.5.3 Voltage-grading
circuit check

13.5.4 Control,
protection and
monitoring circuit
checks

13.5.5 Voltage
withstand check

13.5.6 Turn-on/turn-off
check

13.5.7 Pressure test

5
6
3.2
3.3
4.1
4.3
4.1
4.2
oM
3.5.
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IEEE Standard Test
Procedures for AC High-
Voltage Circuit Breakers
with Rated Maximum
Voltage Above 1000V -
Corrigendum 1

4.4 7 Measurement of
the resistance of the
main circuit

4541 Power-
frequency withstand
voltage tests - Dry tests
procedure

4 5.5 Full-wave

&2, DX [lightning impulse

| 7] 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

10uR ~ 10 mQ

1 Max. 960 kV
Max. 2 400 kV
Max. 1 800 kV

3 Te emperature : -50
+50 C, Humidity : AZRA N
~95) % R.H.

1 (20 ~ 300) V

2 (10 ~ 10 000) ms
1410 pR2 ~ 10 mR

5 Max. 960 kV

e S o

ENTIGIGEN
woom-b\l

|[EEE C37.09- C
2018/Cor1-2021 |7

1

nanuongos s

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-

IEEE Std Hz12d D20k frequency voltage tests
| ,

C VOIlc
C37.100.1-2018 |7 = 17.3.8.3 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

72
73

§§|w 1 800 kV

.O. ax. A

82 _|_ZH7(| N
11

Ma

000NN
AVUWwwww
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IEEE Standard for High
Voltage Gas-Insulated
Substations Rated
Above 52 kV
7.2.7.2 Power-
f7rezqge3nfy \r/]oltage tests
.2.7.3 Lightning
impulse voltage tests ;%;% Mg§ 1532006\{(\/
7.2.8.2 Power- KV
frequency voltage tests 7.2.8.2 Max. 960
i 7.2.8.3 Max. 1 800 kV
7.2.8.3 Switching
/ 7.2.8.4 Max. 2 400 kV
IEEE Std C37.122- impulse voltage tests 177570 yo'~"10 mQ
2021 ’ 7.2.8.4 Lightning 717 Tegn erature : -50 AZH A
impulse voltage tests T ~ +50 8 Humidit
7.4 Measurement of (30 ~ 95) % R.H. y:
resistance of circuits 82 1 Max. 0960 Y
7.11 Mechanical and 8410 U9 ~ 10 Mo
8.2.1 Power-frequency
withstand voltage test
8.4 Measurement of the
resistance of the main
circult
8.7 Mechanical
operation tests
IEEE Standard for
]gienLeraI (Ij?elquweme(?t
or Liquid-Immerse
IEEE Std Distribution, Power, and ‘?0101 kva;og %OO A,
C57.12.00-2015 Regulating Transformers| -y 475 ¢ (250 ~ 5 A4
e 5.11 Temperature-rise 000) VV 10MQ ~ 1 TO
and loading conditions ’
Table 17 Core insulation
resistance
IEEE Standard for
fC-ienLeraI_(IjRelquiremegt
or Liquid-Immerse
IEEE Std Distribution, Power, and ?0101 k,Yl/a;Og %OO A,
C57.12.00™-2021 Regulating Transformers . AR

5.11 Temperature-rise
and loading conditions
Table 17 Core insulation
resistance

Table 17 D.C (250 ~ 5

000) V, 1O MQ ~ 1 TQ
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IEEE Standard Test Code
for Liquid-Immersed
Distribution, Power, and
Regulating Transformers
5 Resistance
measurements -
6 Polarity and phase- g "{A;nxsz 602)0VQ(Phase
relation tests : :
7 Ratio tests displacement) ,
. 7 1/1 ~ 700/1 (Ratio)
8 No-load losses and 8 Max. 4 000 A 100
Schnaéllon curren(;c KV ‘ !
oad losses an
igmpedancehvoltage Evl\/lax. 4 000 A, 100
.5 Zero-phase-
%%qlzJeS”C.e i?pedancel €k9v5 Max. 4 000 A, 100
.2 Switching impulse
IEEE Std el 2ag [tesiprocedures |10ZMIX 00KV | N
C57.12.90-2015 |7]7] 10.3 Lightning impulse 106 Max. 494 kV -
test procedures 10.8 Max. 885 kV (P-
10.6 Applied voltage
tests G)
10.8 Induced-voltage ]8 ?O Ma XS %: kV. (O
test f]gr Class Il power 5) %
transformers
10.9 Partial discharge 8801)1\)31% (,\2/|590~ 15T§2
measurement 11 Max. 4 000 A, 100
10.10 Insulation power- KV, 200°C
factor tests 13'(25 ~ 140) dB(A)
10.11 Insulation
resistance tests
11 Temperature-rise
tests
13 Audible sound
emissions
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IEEE Standard Test Code
for Liquid-Immersed
Distribution, Power, and
Regulating Transformers
5 Resistance
measurements -
6 Polarity and phase- g "{A;nxsz 602)0VQ(Phase
relation tests displacement)
7 Ratio tests 7 1/1~700/1 (Ratio)
8 No-load losses and 8 Max. 4 000 A 100
Schnaéllon curren(;c YA '
oad losses an
igmpedancehvoltage Evl\/lax. 4000 A, 100
.5 Zero-phase-
%%qlzJeS”C.e impedancel €k9v5 Max. 4 000 A, 100
. tching impulse
IEEE Std 4 = =0 wi 10.2 Max. 1 700 kv
C57.12.90™-2021 |S&1™, 2 ¥8S test procedures 103 Max_ 2 255 kv ES TR N
7171 10.3 Lightning impulse  |15'g Max. 494 kv
test procedures 10.8 Max. 885 kV (P-
10.6 Applied voltage G)
ﬁedgté Induced-voltage ]8 ?O Ma XS %: kV, (0 ~
test f]gr Class Il power 5) % '
transtormers ~
10.9 Partial discharge 8801)1\)31% (,\2/|590~ 15T§2
measurement 11 Max. 4 000 A, 100
10.10 Insulation power- KV, 200°C
factor tests 13'(25 ~ 140) dB(A)
10.11 Insulation
resistance tests
11 Temperature-rise
tests
13 Audible sound
emissions

SO H 7|2 (KOLAS)E IAHAIE 7| HAPHHA(ILAC)L 4SAHHH(MRA) MY 7| LL|CE
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level test

10.7 Vibration tests on
oil-immersed shunt
reactors

A KT940=
- < P
74y CED if]
IEEE Standard
Requirements,
Terminology, and Test
Code for Shunt Reactors
Rated Over 500 kVA
3.4.1 impedance
3.4.2 total losses
7 Losses and impedance
7.2.3 Zero-sequence 3.4.1 Max. 500 A,
impedance Max. 300 kV
8 Temperature rise 3.4.2 Max. 500 A,
9.1.1 General h) Max. 300 kV
insulation resistance 7 Max. 500 A, Max.
9.1.2 Applied-voltage 300 kV
test 7.2.3 Max. 4 000 A,
9.1.3.1 Low-frequency [100 kV
overvoltage test for oil- |8 Max. 500 A, Max.
immersed shunt reactors|300 kV
9.1.4 Lightning impulse [9.1.1.h D.C (250 ~ 5
test OOO) V, 1T0MQ ~ 1T
9.1.5 Insulation power (9.1.2 Max. 494 kV
[EEE Std C57.21- factor test 9.1.3.1 Max. 885 kV N
9.2.4 Switching impulse |(P-G), Min 0.1 pC
test 9.1.4 Max. 2 255 kV
10.1 General- 9.1.5 Max. 10 kV, (0 ~
Measurement of mutual |5) %
reactance on three- 9.2.4 Max. 1 700 kV
phase reactors 10.1 Max. 500 A, Max
10.2.4 Conversion of 300 kV
resistance 10241 mR~10Q
measurements 10.3.10 Max. 10 kV, (0
10.3.10 Insulation ~5) %
power factor tests 10.5 Max. 500 A, Max.
10.5 Temperature-rise |300 kV, 200 T
tests 10.6 25 ~ 140 dB(A)
10.6 Audible-sound- 10.7 Max 200 um
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IEEE Standard
Requirements,
Terminology, and Test
Code for Shunt Reactors
Rated Over 500 kVA
3.4 impedance and
total losses
7 Losses and impedance
7.2.3 Zero-sequence 3.4 Max. 500 A, Max.
impedance 300 kV
8 Temperature rise 7 Max. 500 A, Max.
9.1.1 General h) 300 kV
insulation resistance 7.2.3 Max. 4 000 A,
9.1.2 Applied-voltage 100 kV
test 8 Max. 500 A, Max.
9.1.3.1 Low-frequency |[300 kV
overvoltage test for 9.1.1.hD.C(250~5
liguid-immersed shunt [000) V, 10 MQ ~ 1 TQ
reactors 9.1.2 Max. 494 kV
9.1.4 Lightning impulse [9.1.3.1 Max. 885 kV
IEEE Std CHME, DMt |test ) (P-G) Min 0.1 pC A2 N
C57.21™-2021 717] 9.1.5 Insulation power |9.1.4 Max. 2 255 kV
factor test 9.1.5 Max. 10 kV, (0 ~
9.2.4 Switching impulse |5) %
test 9.2.4 Max. 1 700 kV
10.1 General- 10.1 Max. 500 A, Max.
Measurement of mutual {300 kV
reactance on three- 10241 mR~10Q
phase reactors 10.3.10 Max. 10 kV, (0
10.2.4 Conversion of ~5) %
resistance 10.5 Max. 500 A, Max.
measurements 300 kv, 200 ¢
10.3.10 Insulation 10.6 25 ~ 140 dB(A)
power factor tests 10.7 Max 200 um
10.5 Temperature-rise
tests
10.6 Audible sound
emission and testing of
shunt reactors
10.7 Vibration tests on
liguid-immersed shunt
reactors
HHE HYT|
- A1 YEkAbe 11.21TmR~10Q
o 11.31/1 ~700/1 ({2
11.2 2N =23 H|), Max. 600 V (2|4
113 48 23U 2w |9))
A 2 olmciA 1(1)O4kl\/lax 4000 A,
11.4 thef 3|2 O[EA |1
KS CIEC60076- |CHd™, nde |2 £5t&e =34 ~[11.5Max. 4 000 A, AT N
1:2011 217| 115 F8st&2 M2 = (100 kV -
4 11.6 Max. 4 000 A,
11.6 34 Y72l B4 4 [100 kV
oeAa =4 B 11.7 Max. 4 000 A, 1
11.7 2ot A| & A&HZ2| 200 kV
AE-S2AE 11.12D.C (250 ~ 5
11.12 20|} =&{| &l 7t9| OOO) V,10MQ~1TQ
A HE HE
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