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An American National Standard

IEEE Standard Requirements,
Terminology, and Test Code for
Shunt Reactors over 500 kVA

1. Scope

1.1 This standard applies to all oil-immersed
or dry-type, single-phase or three-phase out-
door or indoor shunt reactors rated 501 kVA
and larger.

1.2 This standard does not apply to other
devices such as:

(1) Shunt reactors, 500 kVA and smaller

(2) Current-limiting reactors (see ANSI
C57.16-1958 (R 1971) [2])

(3) Arc suppression coils

(4) Neutral grounding devices (see IEEE Std
32-1972 (R 1978) [16])

(5) Saturable reactors

(6) Line resonant reactors

(7) Filter reactors

2. Terminology

All defintions, except as specifically covered
in this standard, shall be in accordance with
ANSI/IEEE Std 100-1977 [13].

2.1 Shunt Reactor

2.1.1 Reactor. A device used for introduc-
ing impedance into an electric circuit, the
principal element of which is inductive reac-
tance.

2.1.2 Shunt Reactor. A reactor intended
for connection in shunt to an electric system
for the purpose of drawing inductive current.
NOTE: The normal use for shunt reactors is to compen-
sate for capacitive currents from transmission lines, cable,

or shunt capacitors. The need for shunt reactors is most
apparent at light load.

1 The numbers in brackets correspond to the references
listed in Section 3 of this standard.

2.2 Rating

2.2,1 Rated kVA (of a Shunt Reactor).
The apparent power at rated voltage for which
the shunt reactor is designed.

2.2.2 Rated Current (of a Shunt Reac-
tor). Derived from the rated voltage and
rated kVA.

2.2.3 Rated Voltage (of a Shunt Reactor).
The voltage to which operating and perfor-
mance characteristics are referred.

2.3 Insulation

2.3.1 Oil-Immersed Shunt Reactor. One
in which the coils and magnetic circuit are
immersed in an insulating oil.

2.3.2 Dry-Type Shunt Reactor. One in
which the coils and magnetic circuit are nei-
ther impregnated with an insulating fluid nor
immersed in an insulating oil.

2.4 Losses and Impedance

2.4.1 Total Losses (of a Shunt Reactor).
The sum of the conductor loss, magnetic cir-
cuit loss, cooling loss, shielding loss, and any
other stray losses in the shunt reactor.

2.4.2 Impedance (of a Shunt Reactor).
The phasor sum of the reactance and resis-
tance, expressed in ohms per phase, it may be
derived from the rated kVA and rated voltage.

2.5 Construction

2.5.1 Indoor Shunt Reactor. One which,
because of its construction, must be protected
from the weather.

2.5.2 Outdoor Shunt Reactor.
weather-resistant construction.

One of

2.6 Methods of Cooling
2.6.1 Dry-Type Air-Cooled Shunt Reac-
tors
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2.6.1.1 Dry-Type Self-Cooled Shunt Re-
actor (Class AA). A dry-type shunt reactor
which is cooled by the natural circulation of
the cooling air.
2.6.2 Oil-Immersed Air-Cooled Shunt Re-
actors

2.6.2.1 Oil-Immersed Self-Cooled Shunt
Reactor (Class OA). An oil-immersed shunt
reactor which is cooled by natural circulation of
the cooling air over the cooling surface.

2.6.2.2 Oil-Immersed Forced-Air-Cooled
Shunt Reactor (Class OFA). An oil-immersed
shunt reactor which is cooled by forced circula-
tion of the cooling air over the cooling surface.

2.6.3 Oil-Immersed Water-Cooled Shunt
Reactor (Class OW). An oil-immersed shunt
reactor which is cooled by the natural circula-
tion of the cooling oil over the water-cooled sur-
face.
2.6.4 Oil-Immersed Forced-Oil-Cooled

Shunt Reactors

2.6.4.1 Oil-Immersed Forced-Oil-Cooled
with Forced-Air Cooler Shunt Reactor
(Class FOA). An oil-immersed shunt reactor
cooled by the forced circulation of oil through
external oil-to-air heat-exchanger equipment
utilizing forced circulation of air over its cool-
ing surface.

2.6.4.2 Oil-Immersed Forced-0il-Cooled
with Forced-Water Cooler Shunt Reactor
(Class FOW). An oil-immersed shunt reactor
cooled by the forced circulation of the oil
through external oil-to-water heat-exchanger
equipment utilizing forced circulation of water
over its cooling surface.
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4. General Requirements

4.1 Service Conditions

4.1.1 Usual Temperature and Altitude
Service Conditions. A shunt reactor con-
forming to this standard shall be suitable for
operation at its rated kVA provided that:

(1) If air cooled, the temperature of the cool-
ing air (ambient temperature) does not exceed
40 °C and average temperature of the cooling
air for any 24 h period does not exceed 30 oc

(2) If water cooled, the temperature of the
cooling water (ambient temperature) does not
exceed 30 °C and the average temperature of
the cooling water for any 24 h period does not
exceed 25 °C.

(3) The altitude does not exceed 1000 m
(3300 ft).

4.1.2 Usual Voltage and Installation Con-
ditions. The usual voltage and installation
conditions for shunt reactors conforming to
this standard shall be as follows:

(1) Shunt reactors shall be capable of
operating continuously at 5% above rated volt-
age, and with the increased current due to
this overvoltage, without exceeding the limit-
ing temperature rise.

(2) The installation arrangement for single-
phase shunt reactors without magnetic field
shielding and connected in three-phase banks
shall be as specified by those responsible for
the design and application of the shunt reac-
tor.

NOTE: The spacing between reactors of a three-phase
bank and between reactor banks is one determinant of the
mutual reactance between adjacent phases and banks and
thus, also of the rated kVA.

4.1.3 Unusual Temperature and Altitude
Service Conditions. A shunt reactor may be
applied at higher ambient temperatures or at
higher altitudes than specified in 4.1.1, but its
performance may be affected and special con-
sideration should be given to these applica-
tions.

4.1.4 Other Unusual Service Conditions.
Where unusual conditions other than those
discussed in 4.1.3 exist, they should be brought
to the attention of those responsible for the

4 It is recommended that the average temperature of
the cooling air be calculated by averaging 24 consecutive
hourly readings. When the outdoor air is the cooling medi-
um, the average of the maximum and minimum daily
temperature may be used.
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design and application of the shunt reactor.
Examples of some of these conditions are:

(1) Damaging fumes or vapors, excessive or
abrasive dust, explosive mixtures of dust or
gases, steam, salt spray, excessive moisture or

IEEE STANDARD REQUIREMENTS, TERMINOLOGY, AND

Table 1
Dielectric Strength correction Factors for
Altitudes Greater than 1000 m (3300 ft)

Altitude Correction
Factor for

Altitude

dripping water, etc (meters) (feet) Dielectric Strength
(2) Abnormal vibration, shocks, or tilting 1000 2300 100
(3) Excessively high or low ambient tem- 1200 4000 098
peratures 1500 5000 0.95
(4) Unusual transportation or storage condi- 1800 6000 0.92
tions 2100 7000 0.89
o 2400 8000 0.86
(5) Unusual space limitations 2700 9000 0.83
(6) Unusual duty, frequency of operation, gggg 10 888 8-5;(5’

e . 12 .

difficulty of mamtenan.ce, .poor Yvave fo.rm, 4200 14 000 0.70
unbalanced voltage, special insulation require- 4500% 15 000 0.67

ments, etc

(7) Unusual voltage conditions, such as may
exist during periods of light system loading or
unterminated or open transmission lines dur-
ing which time significant voltage rises may
occur. See 4.1.2 (1) for usual voltage condi-
tions.

(8) Unusual operating requirements, such as
might result from the absence of surge protec-
tion or the proximity to magnetic material or
structures.

4.2 Effect of Air Density on Sparkover
Voltage

4.2.1 General. The effect of decreased air
density due to high altitude is to decrease the
sparkover voltage for a given sparkover dis-
tance. See IEEE Std 4-1978 [15] for use of a
correction factor with sphere gaps.

4.2.2 Insulation. The dielectric strength of
a shunt reactor which depends in whole or in
part upon air for its insulation decreases as
the altitude increases. The insulation level at
1000 m (3300 ft) multiplied by the correction
factor from Table 1 shall be not less than the
required insulation level at the required alti-
tude.

4.3 Frequency. Unless otherwise specified,
shunt reactors shall be designed for operation
at a frequency of 60 Hz.

51f a shunt reactor is not shielded magnetically to
minimize heating effects due to stray fields, consideration
should be given to its location relative to other apparatus
and to metallic structures including reinforced concrete.

10

* An altitude of 4500 m is considered a maximum for
reactors conforming to this standard.

4.4 Effect of Altitude on Temperature Rise

4.4.1 General. The effect of decreased air
density due to high altitude is to increase the
temperature rise of a shunt reactor which is
dependent upon air for the dissipation of its
heat losses.

4.4.2 Operation at Rated kVA. A shunt
reactor can be operated at rated kVA at alti-
tudes greater than 1000 m (3300 ft) without
exceeding temperature limits provided that
the average temperature of the cooling air
does not exceed the values of Table 2 for the
respective altitudes.

4.5 Classes of Shunt Reactors

4.5.1 Dry-Type Air Cooled

(1) Dry-type, self-cooled (class AA)

4.5.2 Oil-Immersed Air Cooled

(1) Oil-immersed self-cooled (class OA)

(2) Oil-immersed forced-air-cooled (class OFA)

4.5.3 Oil-Immersed Water-Cooled (Class
ow)

4.5.4 Oil-Immersed Forced-0il-Cooled

(1) Oil-immersed, forced-oil-cooled with forced-
air cooler (class FOA)

(2) Oil-immersed, forced-oil-cooled with forced-
water cooler (class FOW)

4.6 Dielectric Strength of Oil. The dielec-
tric strength of a sample of insulating oil
taken from a new shunt reactor shall not be

less than 26 kV, when measured in accordance
with ANSI/ASTM D117-80 [6].
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Table 2
Maximum Allowable Average Temperature* of Cooling Air for Carrying Rated kVA
1000 m 2000 m 3000 m 4000 m
Method of Cooling Apparatus (3300 Ft) (6600 Ft) (9900 Ft) (13 200 Ft)
Degrees C
Oil-immersed self-cooled 30 28 25 23
Oil-immersed forced-air-cooled 30 26 23 20
Oil-immersed forced-oil-cooled
with oil-to-air cooler 30 26 23 20
Dry-type self-cooled
(1) 55°C rise 30 27 24 21
(2) 80°C rise 30 26 22 18
(3) 150°C rise 30 22 15 7
Dry-type forced-air-cooled
(1) 55°C rise 30 24 19 14
(2} 80°C rise 30 22 14 6
(3) 150°C rise 30 15 0 -15

*Recommended calculation of average temperature is described in 4.1.1(1), footnote 4.

5.1 kVA Ratings. The kVA rating for shunt

. is for Rating Shunt Reactors . .
5. Basis for Rating Shun reactors is the apparent power for which the

(See sections 11-13 for other requirements which shunt reactors are designed and is based on
may be specified for some applications) rated voltage. Shunt reactors shall also have
Table 3
Limits of Temperature Rise for Continuously Rated Shunt Reactors
Winding Temperature Hottest-Spot Winding
Rise by Resistance, Temperature Rise,
Item Type of Shunt Reactor* °C °C
1 55 °C Rise Oil-Immersed 55 65
65 °C Rise Oil-Immersed 65 80
80 °C Rise Dry-Type 80 110
2 Metallic parts in contact with or adjacent to the insulation shall not attain a temperature in excess of

that allowed for the hottest spot of the windings adjacent to that insulation.
3 Metallic parts other than those covered in Item 2 shall not attain excessive temperature rises.

4 Where a 55 °C rise shunt reactor is provided with sealed-tank, conservator, gas-oil seal, or inert-gas-
pressure systems, the temperature rise of the insulating oil shall not exceed 55 °C when measured near
the top of the main shunt reactor tank. The temperature rise of insulating oil in a shunt reactor not
provided with one of the oil preservation systems listed above shall not exceed 50 °C when measured
near the top of the main shunt reactor tank.

5 A shunt reactor that has a limiting winding temperature rise of 65 °C shall have an oil preservation
system. The temperature rise of the insulating oil in such a shunt reactor shall not exceed 65 °C when
measured near the top of the main shunt reactor tank.

*A shunt reactor with specified temperature rise shall have an insulation system which has been proven by experience,
general acceptance or accepted test.
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the capability of continuous operation at 105%
of rated voltage without exceeding the tem-
perature rise limits specifed in Table 3.

5.2 Terms in which Rating Is Expressed.
The rating of a shunt reactor shall be ex-
pressed in the following terms:

(1) Rated voltage

(2) Rated kVA

(3) Rated current
(4) Rated frequency

(5) Basic impulse insulation level
(6) Number of phases
(7) Temperature rise
(8) Method of cooling

6. Insulation Classes and Dielectric Tests

6.1 Insulation Classes and Dielectric Tests
for Line Terminals

6.1.1 The line terminals of a winding shall
be assigned a basic impulse insulation level
and an insulation class to indicate the factory
dielectric test that these terminals are capable
of withstanding.

6.1.2 The basic impulse insulation levels
and insulation classes are those given in Table
4 for oil-immersed shunt reactors and in Table
5 for dry-type shunt reactors.

6.1.3 Shunt reactors designed for Y connec-
tion only with neutral brought out through a
bushing shall be assigned insulation classes for
both line and neutral terminals.

The neutral may have a lower insulation
class than the line (see 6.2).

6.1.4 When specified, oil-immersed shunt
reactors shall be designed to withstand the
front-of-wave impulse insulation levels given
in Table 6.

6.1.5 When specified, switching surge tests
shall be performed on oil-immersed shunt
reactors. A switching surge test may be

12
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desired to demonstrate the switching surge in-
sulation strength at the line terminals of the
shunt reactor. A switching surge test consists
of applying to each phase from the line termi-
nal to ground a switching surge voltage tran-
sient defined in Section 13. The transient
shall have a minimum crest value in accord-
ance with Table 7.

6.2 Basic Impulse Insulation Levels and
Insulation Classes for Neutral Terminals

6.2.1 The neutral terminal of a winding
which is designed for Y connection only may
have an insulation class lower than that for
the line terminal as indicated in 5.2.1 and
5.2.2.

6.2.2 Shunt reactors designed for Y connec-
tion only, with the neutral brought out and
solidly grounded directly or through a current
transformer, shall have an insulation class at
the neutral not less than that specified in
column (2) of Table 8.

6.2.3 The insulation class of the neutral
end of the winding may differ from the insula-
tion class of the neutral bushing for which
provision is made in the shunt reactor tank.
In this case the dielectric tests on the neutral
shall be determined by whichever is lower; the
insulation class of the neutral end of the
winding or the insulation class of the neutral
bushing.

The windings of single-phase or three-phase
shunt reactors designed for Y operation shall
be capable of withstanding the applied-
potential test corresponding to the insulation
class of the line end for those cases where the
neutral is insulated to withstand the low-
frequency test voltage assigned to the line ter-
minals. The windings also shall be capable of
withstanding a turn-to-turn potential test at a
voltage in accordance with the low-frequency
test values specified in Table 4 or 5 for the in-
sulation class of the line end. The line end
shall be capable of withstanding full-wave,
chopped-wave, and, when specified, front-of
wave impulse tests corresponding to its insula-
tion class.
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Table 4
Insulation Classes and Dielectric Tests
for Oil-Immersed Shunt Reactors
when Specified

Insulation Low-Frequency BIL and
Class Test Full Wave Chopped Wave
Minimum Time to
Crest Crest Flashover,
kV) (kV) (kV) (kV) (us)
(1) (2) 3) (4) (5)
15 34 110 130 2
18 40 125 145 2.25
25 50 150 175 3
34.5 70 200 230 3
46 95 250 290 3
60 120 300 345 3
69 140 350 400 3
92 185 450 520 3
115 230 550 630 3
138 275 650 750 3
161 325 750 865 3
180 360 825 950 3
196 395 900 1035 3
215 430 975 1120 3
230 460 1050 1210 3
260 520 1175 1350 3
287 575 1300 1500 3
315 630 1425 1640 3
345 690 1550 1780 3
375 750 " 1675 1925 3
400 800 1800 2070 3
430 860 1925 2220 3
460 920 2050 2360 3
490 980 2175 2500 3
520 1040 2300 2650 3
545 1090 2425 2800 3

through an impednace may have reduced insulation at the neutral as specified in 6.2.
(2) The insulation class values given above are used merely as reference numbers and do not
necessarily imply a relation to specific operating voltages.

13
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Table 5
Insulation classes and Dielectric Tests
for Dry-type Shunt Reactors
Turn-to-Turn BIL and Chopped Wave
Insulation Low-Frequency Potential Full Wave Minimum Time to
Class Test Indoor Outdoor Crest Crest Flashover
(kV) (kV) (kV) (kV) (kV) (kV) (us)
(1) 2) 3) (4) (5) (6) D
1.2 10 10 13 45 54 1.25
2.5 19 19 25 60 69 1.5
5.0 26 26 35 75 88 1.6
8.7 36 36 48 95 110 1.8
15.0 50 50 67 110 130 2
25.0 70 70 93 150 175 3
34.5 95 95 127 200 230 3

NOTE: The insulation class values given above are used merely a reference numbers and do not necessarily imply a rela-

tion to operating voitages.

Table 6
Basic Impulse Insulation Level and Front-
of-Wave Tests for Oil-Immersed Shunt
Reactors when Specified

Table 7
Basic Impulse Insulation Level
and Switching Surge Tests
for Oil-Immersed Shunt Reactors
when Specified

Specific
Insulation  Basic Impulse  Minimum Crest Time to
Class Insulation Level Voltage Sparkover
(kV) (kV) (kV) (us)
(1 (2) 3) (4)
15 110 195 0.5
25 150 260 0.5
345 200 345 0.5
46 250 435 0.5
60 300 510 0.51
69 350 580 0.58
92 450 710 0.71
115 550 825 0.825
138 650 960 0.96
161 750 1070 1.07
180 825 1150 1.15
196 900 1240 1.24
230 1050 1400 1.40
260 1175 1530 1.53

NOTES: (1) Above 260 kV insulation class, the chopped
wave and the front of wave approach the same rate of
rise, and therefore, only the chopped waves shall be
applied.

(2) The insulation class values given are used merely as
reference numbers and do not necessarily imply a relation
to specific operating voltages.

14

Basic Impulse

Insulation Class Insulation Level Switching Surge Test

(kV) (kV) (kV crest)
(1 (2) (3)
92 450 375
115 550 460
138 650 540
161 750 620
180 825 685
196 900 745
215 975 810
230 1050 870
260 1175 975
287 1300 1080
315 1425 1180
345 1550 1290
375 1675 1390
400 1800 1500
430 1925 1600
460 2050 1700
490 2175 1800
520 2300 1900
545 2010

2425

NOTE: The insulation class values given are used merely
as reference numbers and do not necessarily imply a rela-
tion to specific operating voltages.
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Table 8
Minimum Insulation Class at Neutral
for Oil-Immersed Shunt Reactors
when Specified

Grounded Solidly or Through
Current Transformer

Insulation Class at Line
. Terminals of Winding

(kV*) (kV)
(1) (2)
15 8.7
25 8.7
34.5 8.7
46 15
69 15

*For higher line terminal insulation classes the insula-
tion class at the neutral shall be specified to conform with
service requirements, but in no case shall be less than 15
kV.

NOTE: The insulation class values given are used merely
as reference numbers and do not necessarily imply a rela-
tion to specific operating voltages.

7. Losses and Impedance

7.1 Total Losses

7.1.1 The total losses of a shunt reactor
shall be determined at rated voltage and rated
frequency.

7.1.2 Tolerance on Losses. The losses of a
shunt reactor, represented by test of shunt
reactors or a shunt reactor on a given order,
when corrected to the rated current base, shall
be equal to or less than the specified loss.

7.2 Impedance

7.2.1 The tolerance for shunt reactor im-
pedance at rated voltage shall be within
+5% of the specified value.
NOTE: For conditions above rated voltage, it may be
necessary to define impedance characteristics to prevent
resonant over-voltages. Such characteristics should be

specified by those responsible for the design and applica-
tion of the shunt reactors.

7.2.2 In the case of a three-phase shunt
reactor or a bank made of three single-phase
shunt reactors, the maximum deviation of im-
pedance in any one phase shall be within 2%
of the average impedance of the three phases.®

6 For dry-type shunt reactors without magnetic field
shielding, this tolerance applies only when units are ar-
ranged in an equilateral triangle configuration and isolat-
ed from any external magnetic influences.

ANSI/IEEE
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8. Temperature Rise

8.1 Life of Insulating Materials. The life of
insulating materials commonly used in shunt
reactors depends very largely upon the tem-
peratures to which they are subjected and the
duration of such temperatures.

For shunt reactors, since the actual tem-
perature is the sum of the ambient tempera-
ture and the temperature rise, it is apparent
that the ambient temperature very largely in-
fluences the life of insulating materials.

Other factors upon which the life of insulat-
ing materials depend are:

(1) Electric stress and associated effects
(2) Vibration or varying mechanical stress
(3) Repeated expansions and contractions
(4) Exposure to air, moisture, etc

8.2 Conditions under which Temperature
Limits Apply. Temperature limits shall not
be exceeded when a shunt reactor is operating
where the maximum continuous operating
voltage at the reactor does not exceed 105% of
the rated voltage.

8.3 Limits of Temperature Rise for Con-
tinuous Ratings

8.3.1 Limits of Observable Temperature
Rise.” The temperature rise above the am-
bient temperature of shunt reactors or parts
thereof, when tested at 105% of rated voltage,
shall not exceed the values given in Table 3.
For procedures in determining temperature
rise, see 13.5. These temperatures are based on
the use of a nonmetallic flake pigment paint
finish.

8.3.2 Limits of Hottest-Spot Temperature
Rise. Shunt reactors shall be so designed that
the hottest spot conductor temperature rise
above the ambient termperature when tested
at 105% of rated voltage will not exceed the
values given in Table 3.

7 For the effect of altitiudes on temperature rise, see
44.
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9. Tests

Unless otherwise specified, tests shall be
made at the factory only.

9.1 Kinds of Tests
9.1.1 Routine Tests. The following routine

tests shall be made on all shunt reactors, ex-
cept as specifically stated below. The numbers
shown do not necessarily indicate the se-
quence in which the tests shall be made. All
tests are defined and shall be made in accord-
ance with Section 13.

9.1.1.1 Resistance Measurement. The
resistance measurement shall be made on the
full winding.

9.1.1.2 Impedance Measurement. The
impedance measurement shall be made on the
assembled shunt reactor.

9.1.1.3 Total Loss Measurement. Loss
measurements shall be made on at least one
unit when one or more units of a given rating

are produced by one manufacturer at the same:

time, and the losses for other units may be
calculated from resistance measurements.

9.1.1.4 Temperature Tests. A tempera-
ture test or tests shall be made on one unit
when one or more units of a given rating are
produced by one manufacturer at the same
time, except that these tests shall be omitted
when a record of a temperature test, made in
accordance with this standard, on a duplicate
or essentially duplicate unit is available.

IEEE STANDARD REQUIREMENTS, TERMINOLOGY, AND

9.1.2.6 Vibration Tests. Vibration tests
shall be made only when specified. While tests
at the factory are preferred, tests at the in-
stallation site shall be acceptable in cases
where the manufacturer’s power supply is ade-
quate.

9.2 Dielectric Tests

9.2.1 General

(1) Low-frequency tests shall consist of an
applied-potential test, a turn-to-turn potential
test, or both.

(2) Impulse tests shall be made only when
required and then only on the windings speci-
fied.

(3) The impulse test on the neutral of a
shunt reactor shall be made only when speci-
fied. If the insulation class of the neutral
bushing for which provision is made is dif-
ferent from the insulation class of the neutral
end of the winding, the impulse test voltage
shall be for whichever insulation class is
lower.

Table 9
Minimum Phase-to-Phase Tests
for Oil-Immersed
Three-Phase Shunt Reactors

Minimum Low-Frequency

Nominal System Voltage* Phase-to-Phase Test Voltage**

(kV}) (kV)

9.1.1.5 Applied-Potential Tests e
9.1.1.6 Turn-to-Turn Potential Tests = )

9.1.2 Other Tests e
9.1.2.1 Insulation Power Factor Tests. 25 49
Insulation power factor tests shall be made 345 57
only when specified. ‘ég ;8
9.1.2.2 Switching Surge Tests. Switch- 69 115
ing surge tests shall be made only when speci- 92 155
fied, or as may otherwise be required in gg ;gg
9.2.3.1(4). 161 i
9.1.2.3 Front-of-Wave Tests.  Front-of- 230 395
wave tests shall be made only when specified. gig-s ‘;?g
9.1.2.4 Impulse Tests. Impulse tests shall 500 895
be made only when specified. 700 1155

9.1.2.5 Audible Sound Tests. Audible
sound tests shall be made only when specified.
While tests at the factory are preferred, tests
at the installation site shall be acceptable in
cases where the manufacturer’s power supply
is inadequate.

16

test voltage not less than 1.65 times the nominal system
voltage.

** The low-frequency test requirement between phases
shall not be lower than the test requirement from line-to-
ground.

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 22:19:09 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C57.21-1981


http://www.avadocuments.com/doc/ieee-c57-21-1981
http://www.avadocuments.com/doc/ieee-c57-21-1981

