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IEEE Standards documents are developed within the Technical Committees of the3&EiEties and the Standards
Coordinating Committees of the IEEE Standards Board. Members of the committees serve voluntavithiarid
compensation. They are not necessarily members of the Institute. The standaajsedewéhin IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as those actisitesof IEEE which
have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard dogdytiatthere are no other
ways to produce, test, measure, purchase, market, or provide other goods and sereides théascope of the IEEE
Standard. Furthermore, the view-point expressed at the time a standard is approved and issuedtts chdijeet
brought about through developments in the state of the art and comments received from bsestaodard. Every
IEEE Standard is subjected to review at least once every five years for revisionionatiaffi. When a document is
more than five years old, and has not been reaffirmed, it is reasonable to conclude that its cahoergh, still of
some value, do not wholly reflect the present state of the art. Userawtioned to check to determine that they have
the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested pantyieeg of membership affiliation
with IEEE. Suggestions for changes in documents should be in the form of a proposed change of textwitigether
appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portioasdefds as they relate to
specific applications. When the need for interpretations is brought to the attention othEHR&stitute will initiate
action to prepare appropriate responses. Since IEEE Standards representsusafsall concerned interests, it is
important to ensure that any interpretation has also received the concurrence of a balance of intargsteedson
IEEE and the members of its technical committees are not able to provide an inptameds interpretation requests
except in those cases where the matter has previously received tmmsideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:03:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.23-1987


http://www.avadocuments.com/doc/ieee-c37-23-1987
http://www.avadocuments.com/doc/ieee-c37-23-1987

Foreword

(This Foreword is not a part of ANSI/IEEE C37.23-1987, IEEE Guide for Metal-Enclosed Bus andt®@dudases in Isolated-
Phase Bus.)

This revision of ANSI/IEEEC37.23-1969, IEEE Guide for Calculating Losses in Isolated-Phase Bus, includes
updated information from ANSI/IEEEC37.20-1969, Switchgear Assemblies Including Metal-&shdhss, and
additional data concerning flexible bus (cable).

The major work in preparing this standard was accomplished by a working group of the National Electrical
Manufacturers Association (NEMA) Power Switchgear Assemblies Technical Committee.

The initial work on Section 8. of this standard, Calculating Losses in Isolated-Phase Buscavaglished over a
period of years by a working group of the IEEE Switchgear Assemblies Subcommittee of theoliEfEERgineering
Society and published as ANSI/IEEE C37.23-1969. Section 8. reflects changes made since tH&id96Bhese

changes are those that were issued to 1970 as corrections and clarifications, and the workinglgdeapFig 5:

Curves For Skin Effect of Isolated Round Rod and Tubular Conductors.

The Standards Committee on Power Switchgear, C37, which reviewed and approved this stahtiedptewing
personnel at the time of approval:

W. E. Laubach, Chair
C. H. White, Secretary
W. N. Rothenbuhler (Executive Vice-Chairman of High-\bltage Switchgear Standards)
S. H. Telander(Executive Vice-Chairman of Low- Voltage Switchgear Standards)
D. L. Swindler (Executive Vice-Chairman of IEC Activities)

Documents

Documentiﬁharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:03:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.23-1987


http://www.avadocuments.com/doc/ieee-c37-23-1987
http://www.avadocuments.com/doc/ieee-c37-23-1987

Organization Represented
Association of Iron and Steel Engineers

Electric Light and Power Group

Institute of Electrical and Electronics Engineers

National Electrical Manufacturers Association

Tennessee Valley Authority

Testing Laboratory Group

US Department of the Army Corps of Engineers
US Department of the Interior, Bureau of Reclamation
US Department of the Navy, Naval Construction Battalion Center

Western Area Power Authority

Name of
Representative

J. M. Tillman

R. L. Capra

D. O. Craghead

D. A. Ditzler (Alt)

K. D. Hendrix

David E. Soffrin Alt)
J. H. Provanzana\(t)
D. T. Weston

M. J. BeachyAlt)
R. Hanks

P. JacksonA(t)
W. Mikulecky
W. Schmunk
A. Schwalbe
E.
0.

D. Whitt
. L. Fromm
R. A. McMaster
G. A. Wilson

G.
R.
H.
E.
C.
C.
R.
T

Robert C. St. Clair

L. Frier
W. T. O'Grady
R. W. SeelbachAlt)

H. K. Snyder

R. H. Auerbach
R. L. Clark

G. D. Birney

The personnel of the NEMA Power Switchgear Assemblies Technical Committee Working Grodpweloped this

revision were:

S. H. Telander, Chair
C. H. White, Secretary

M. Boyle W. E. Laubach
E. Dvorak J. Laughlin

K. Hanke R. K. Leidy

H. Hornhorst M. Shepnew

D. Swindler
C. L. Welter

The personnel of the IEEE Working Group of the Switchgear Assemblies Subcommittee, IEEE Switchgear

Committee, who originally developed Section 8. were:

H. F. White, Chair

R. A. Bednarik C. McCord
A. Conangla A. B. Niemoller

iv

N. Swerdlow

Documents

Document Sharing Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:03:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.23-1987


http://www.avadocuments.com/doc/ieee-c37-23-1987
http://www.avadocuments.com/doc/ieee-c37-23-1987

The personnel of the IEEE Switchgear Assemblies Subcommittee who reviewed and approtexadénid sere:

F. C. Farrell, Chair

M. J. Joannou
A. J. Kalvaitis

W. E. Laubach
J. J. Mikos

M. F. Olender

G. O. Perkins

J.C.

J. F. Sellers
S. D. Smith

E. M. Spencer
S. H. Telander

The personnel of the C37 Subcommittee on Switchgear Assemblies who reviewed and appretattitris were:

S. Atkinson
J. Bogard, Jr
D. W. Gerlach

J. C. Scott Chair

W. E. Laubach

R. L. Mattingly

J. F. McCormick
W. N. Rothenbuhler

R. Siegel
D. Swindler
S. H. Telander

The following persons were on the balloting committee that approved this document for submiskmhBBRE

Standards Board:

. K. Alsaker
Angelis
Arndt
. Atkinson
. Beehler

leey
. E. Friedrich
. B. Fritz
. G. Frus
. Genest
.P.Gill
. D. Hambrick
. R. Hanks

OEOOIOE@ﬂEOPP>Vﬂ@@m@>

. Harper
. Hendrix
. Huber
. Huening
. Kelly
. Kolarik
. Lambert

. Lester
. Luehring
. Lyons
. Maier
. Maneatis
. Marek
. MccCall
. McMaster
. Mikos
. Mikulecky
. Mills

UOICHre““ZIMOASU0VISSMAS
c_.><:UJ>L,o|—Z_U)i.n§;U|—wOr_.Um
—
o
c
I3
@

0=

Ross

. Rothenbuhler
. Schockelt
. Schwalbe

. Spencer
. Taylor
. Telander
Teufel

omgoouﬂmompoogz>900

When the IEEE Standards Board approved this standard on December 8, 1983, ifbléaing membership:

J. J. Archambault
John T. Boettger
J. V. Bonucchi

James H. BeallChair
Edward Chelotti, Vice Chair
Sava |. Sherr, Secretary

Rene Castenschiold
Edward J. Cohen
Len S. Coreyt

Donald C. Fleckenstein
Jay Forster
Donald N. Heirman

Documents

Document §haring Hub

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:03:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.23-1987


http://www.avadocuments.com/doc/ieee-c37-23-1987
http://www.avadocuments.com/doc/ieee-c37-23-1987

Irvin N. Howell John E. May Jay A. Stewart

Joseph L. Koepfinger* Donald T. Michael* Clifford O. Swanson
Irving Kolodny John P. Riganati Robert E. Weiler
George Konomos Frank L. Rose W. B. Wilkens

R. F. Lawrence Robert W. Seelbach Charles J. Wylie

*Member emeritus

tDeceased

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:03:07 UTC from IEEE Xplore. Restrictions apply.

Vi

Full document details: IEEE C37.23-1987


http://www.avadocuments.com/doc/ieee-c37-23-1987
http://www.avadocuments.com/doc/ieee-c37-23-1987

CLAUSE PAGE

1. SOOI ettt oottt e e e oo ah et s e s ——— 1t e e et et e s e ee e s 1
2. D= ] 71 o] T O PP VPP PP TPPPPPPRPRUPPPN 1
00 TP UTOUPUPUPRPRUPRRN 1
2 oo e e e e e oo e e e e e e eeeaeeaaeaaaan e e e e e e e e e e e e e aaaaaaaes 3
3 RETEIEINCES ...ttt et e e at bttt e e eee e meme et e+ 4ok e bt e e ea bt ee s et be e e e e bbebe e e e 3
4 SEIVICE CONUITIONS ..ottt ettt ettt e ettt ¢ e e 44418 s e 44 2a et e ekt e e e ebn bt et be e e e e 4

4.1 Usual Temperature and Altitude Service CONItIONS ........... oo eeeeeeenieeeeennieeeeesieneeessneenene 4

4.2 Unusual Temperature and Altitude Service CoNditioNS ...........occueevieiiiiiin e 4
4.3 Other Conditions That May Affect Design and APPlICAtIoN .............. coeemmmmriieee i 5.
5. = ] Lo T PSP PPV P PP VPPN 6
L0 A 1= T - RSP PPPPPRPRRTR 6
5.2 Voltages, Current, Temperature Limits, and Insulation (BHJEIS............coocoieiiiiiiiiiiiiiii e 6
6 T Sl ettt ettt et et et e et ee et an e e ¢ S———— 1 151 114 £ e £ et e h e e n e et eeeann e e s 7
L0 A 1= g T - U PPPPPEPRRTR 7
(S B LT o[ B =T PO TP PR PP 7
LR I o o o 18 od T T I =S SRR 16
L S 1T o R =] (PP 16
7. (@] 0 153 118 o3 T o I RSO 17
4% T 1 01 == g (o 0] o USRS 17
42 €110 ] s o ] o TR PP PP R OUPRTTPN 17
7.3 Adjacent and SUPPOItING SITUCTUIE ..........ccoiiiieeesimmmmmmme ettt e e ettt ee e et bee e e e stbree s e sbbmbbee e e eeae e 17
A V=1 o1 1] F= L1 [ PSSP 18
ST o (o= O o o] 1= SRS 18
7.8 VAPOT BAITIEIS . .eteiii ittt ettt ettt e e bt e e e sbe et e e s ek bt e e e s m e e e e e ek be e e e e e s sk et e e e sanbeeeeeeennbees 19
A 1= =T V4 1= £ PR SR 19
7.8 Insulating Materials for Covering Buses and CONNECHIONS..........cceaarrremieeeeeriiieeeriiieeeesiniee e 19
A8 =1 14110 = o o PR 19
7.10 Switches or Links for Station-Service TranSfOrMErS .......cccecae it 20
7.10 SECONUAIY WIFING ..eeeiieiieie ittt eemme et ekttt ettt e e ettt s e be et e e bt e s et e be e e e e e e nnnn e 20
8. MiISCEIIANEOUBACCESSONES ...ccieiii ittt et ee e e e e ettt e eeees e s s sttt eeeeeeeeaeeesantneeteaeeee cmemmmmemmeeseeeeeen e snnnenes 20
9. Calculating LoSSeS iN 1SOlate@d-PhaS@ BUS........cciiiiiiii it ettt ee e e e et eee e e e e e e s e ennnenee e eaeaeeas 20
LS 0 1= g T - PSSP 20
LS I @0 To (U] (o] gl I 0 1S TT= PP 21
LS RS IS L I = § 1= o £ PSPPSR 22
9.4 ENCIOSUIE LOSSES ....eiiiiiiei ittt et e e e e e ettt et e e e e s e s ettt bt eeeee e e s ammmemmmemeanteseetee e e asnbasbeeeeeeeeeenseees 25
9.5 Power Consumption of Cooling EQUIPMENT ........ouiiiiiiiii et 31
9.6 SAMPIE SOIULIONS. ...ttt ettt e et e e e ae s e e et et e e e e e s cmmmmmmmemem e e e ee e e e esnbaebeeeeeaeeeenseees 31
.7 SHUCIUIAl StEEI LOSSES ... ettt ee ettt e e ettt e e e e e e e sttt e e e e ee e e s e ee e e e teeaeeeaesanannrneeeees 39
Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:03:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.23-1987


http://www.avadocuments.com/doc/ieee-c37-23-1987
http://www.avadocuments.com/doc/ieee-c37-23-1987

CLAUSE PAGE

10. 2] o] ToTo = To] 1)V Z PSP OO UPPPRRTPPP 40
O T R =T g o Fo T o PP 40
O T2 @ { 1= o U] o] [[oF= 11 o] 1 OO 40
i Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 15:03:07 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE C37.23-1987


http://www.avadocuments.com/doc/ieee-c37-23-1987
http://www.avadocuments.com/doc/ieee-c37-23-1987

An American National Standard

IEEE Standard for Metal-Enclosed Bus
and Calculating Losses in Isolated-Phase
Bus

1. Scope

This standard covers assemblies of metal-enclosed conductors along with associateshéttoos, enclosures, and
supporting structures. When switches and disconnecting links are included, they shall conformatodhis.st

Basically, this standard is concerned with performance characteredt enclosed, rather than open, conductor
assemblies. It does not pertain to busyways or bus assemblies for distribution of pleeéicless than 600 V
consisting of enclosed sectionalized prefabricated bus bars or associatedestarudifittings, such as feeder busways
(indoor or outdoor) and plug-in busways (indoor only). It does not include enclosed bus assemblies utilitagkat vol
in excess of 38.0 kV (see ANSI/UL 857-1981 [é] ).

2. Definitions

2.1

The definitions of terms contained in this document, or in other standards referred to in thisrdpatem®t intended
to embrace all legitimate meanings of the terms. They are applicable only tdbjbet sreated in this standard.

2.1.1 Metal-Enclosed BusAn assembly of conductors with associated connections, joints, and insulating supports
within a grounded metal enclosure. The conductors may be either rigid or flexible.

1The numbers in brackets correspond to those of the references listed in Sectiven3preceded by B, they correspond tokthdiography in
Section 10.
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ANSI/IEEE C37.23-1987 IEEE GUIDE FOR METAL-ENCLOSED BUS AND

2.1.1.1 Types of Metal-Enclosed Bus AssembligSee Fig 1.) In general, three basic types of construction are used:
nonsegregated-phase, segregated-phase, and isolated-phase.

1 nonsegregated-phase bus: One in which all phase conductors are in a common metal enclosureiwitroiers
between the phases.

When associated with metal-clad switchgear, the primary bus and connections shall be covenesulatthg
material equivalent to the switchgear insulation system.

2 segregated-phase bus: One in which all phase conductors are in a common metal enclosure but are sedmegated
metal barriers between phases.

3 isolated-phase bus: One in which each phase conductor is enclosed by an individual metal housing separated from
adjacent conductor housing by an air space.

The bus may be self-cooled or may be forced-cooled by means of tiirgwdagas or liquid.

2.1.2 Metal-Enclosed (As Applied to Metal-Enclosed BusBurrounded by a metal case or housing, with provisions
for grounding.

NONSEGREGATED- | _ _ _ _ _ |
PHASE B ood
SEGREGATED- | _ |
PHASE - O -

ISOLATED-
o

Figure 1— Types of Bus Assemblies

2.1.3 EnclosureA surrounding case or housing used to protect the contained conductor and prevent personnel from
accidentally contacting live parts.

2.1.3.1 Ventilated EnclosureAn enclosure so constructed as to provide for the circulation of external air through the
enclosure to remove heat, fumes, or vapors.

2.1.3.2 Nonventilated EnclosureAn enclosure so constructed as to provide no intentional circulation of external air
through the enclosure.

2.1.3.4 Dripproof Enclosure:An enclosure usually for indoor application, so constructed or protected that falling
drops of liquid or solid particles that strike the enclosure at any angle not greater than 15 degrées/&dina! shall
not interfere with the successful operation of the metal-enclosed bus.

2.1.4 Ambient Air Temperature: The temperature of the surrounding air that comes in contact with equipment.

NOTE — Ambient air temperature, as applied to enclosed bus asemblies, is the averageuengdethe surrounding air that
comes in contact with the enclosure.

2.1.5 Design TestsThose tests made to determine the adequacy of a particular type, style, or model of metad-enclos
bus or its component parts to meet its assigned ratings and to operatetsatystander normal service conditions or
under special conditions, if specified.

NOTE — Design tests are made only on representative apparatus to substantiate the ratings asdigrnibdrtapparatus of
basically the same design. These tests are not intended to be used as a part of normal production. Bleepapiidica
of these design tests may also be used to evaluate modifications of a previous design and to assure thatepeaformanc
not been adversely affected. Test data from previous similar designs may be esectfd designs, where appropriate.

2.1.6 Field TestsTests made after the assembly has been installed at its pladezafion.

2.1.7 Termination (Terminal Chamber): A metal enclosure that contains all necessary mechanical and electrical
items to complete the connections to other equipment.

i Copyright © 1993 1ELE Al Q@Qegments
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ANSI/IEEE C37.23-1987 CALCULATING LOSSES IN ISOLATED-PHASE BUS

2.1.8 Rated Short-Time Current (Rated for Isolated-Phase Bus)he maximum symmetrical current that the bus
must carry without exceeding a specified total temperature in a givenntieneal.

2.1.9 Rated Short-Circuit Withstand Current: The rated short-circuit withstand current of metal-enclosed bus is the
maximum rms total current that it can carry momentarily without electrical, thermal, drameal damage or
permanent deformation. The current shall be the rms value, incltrdrdjrect-current (dc) component, at the major
peak of the maximum cycle as determined from the envelope of the current wiageadgiven test time interval.

2.1.10 Dew Withstand Voltage TestA test to determine the ability of the insulating system to withstand specified
overvoltages for a specified time without flashover or puncture while completely covered with dew.

2.1.11 Support ComponentsThe components that add additional strength and rigidity or both to trenblasure
and are basic subassemblies of the enclosure.

2.2

The following terms are defined in ANSI/IEEE C37.100-1981 [5] , and the user is referred to the definitions given
therein. For additional definitions, see ANSI/IEEE Std 100-1984 [7] .

barrier

basic impulse insulation level (BIL)
bus

bus structure

conducting mechanical joint
conformance tests
continuous-current tests

control bus

dielectric withstand voltage tests
direct-current component (of a total current)
fault bus

ground bus

ground contact

impulse withstand voltage

live parts

production tests

silver-surfaced or equivalent
symmetrical component (of a total current) (ac component)
terminal

total (asymmetrical) current
withstand voltage

3. References

The following publications shall be used in conjunction with this standard:
[1] ANSI C29.1-1982, American National Standard Test Methods for Electrical Power Insélators
[2] ANSI Z55.1-1967 (R 1973), American National Standard Gray Finishes for Industrial Appamdt&gsjuipment.

[3] ANSI/IEEE C37.20.2-1987, IEEE Standard for Metal-Clad and Station-Type Cubicle Switchgear.

2ANSI publications can be obtained from the Sales Department, AaneMational Standards Institute, 1430 Broadway, New York1RG18.
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ANSI/IEEE C37.23-1987 IEEE GUIDE FOR METAL-ENCLOSED BUS AND

[4] ANSI/IEEE C37.24-1971 (R 1984) IEEE Guide for Evaluating the Effect of Solar Radiation on Outdizdr Me
Clad Switchgear.

[5] ANSI/IEEE C37.100-1981 IEEE Standard Definitions for Power Switchgear.

[6] ANSI/IEEE Std 4-1978, IEEE Standard Techniques for High-Voltage Té%ting.

[7] ANSI/IEEE Std 100-1984, IEEE Standard Dictionary of Electrical and Electronics Terms.
[8] ANSI/UL 857-1981, Safety Standard for Bus-ways and Associated Fiﬁings.

[9] ASTM D1535-80, Method for Specifying Color by the Munsell Sys?em.

[10] Federal Specification No A-A-1492, Tape, Gummed, Mending and Reinforcing (Paper and Clothl Gene
Services Administratiofi.

4. Service Conditions

4.1 Usual Temperature and Altitude Service Conditions

Metal-enclosed bus assemblies conforming to this standard shall be suitable for operation at theeneatiap|
provided that

1) Ambient air temperature is within the limits of minus°8and plus 40C.

2) The altitude does not exceed the value for which the voltage and current correction factors (shdsh in 4.
are equal to 1.00.

3) The effect of solar radiation can be neglected.

4.2 Unusual Temperature and Altitude Service Conditions

The application of metal-enclosed bus assemblies at higher or lower ambient temperadtitegher altitudes than
specified in 4.1 shall be considered as special.

Standard assemblies may be applied at higher ambient temperatures or at higher tilitudpecified in 4.1 but
performance may be affected and special consideration should be given to these applications, somerefstdiaih a
below.

4.2.1 Altitudes

Metal-enclosed bus that depends on air for an insulating and cooling medium will have agmgieyature rise and
a lower dielectric strength when operated at altitudes above 3300 ft (1000 m) or 6600 ft (2098hayyrabelow.

SANSI/IEEE publications can be obtained from the Sales Department, Améimtional Standards Institute, 1430 Broadway, Newky drY
10018, or from the Service Center, The Institute of Electrical and ElectrEngineers, 445 Hoes Lane, PO Box 1331, PiscataMd 08855~
1331.

4ANSI/UL publications can be obtained from the Sales Department, American Natiordd8amstitute, 1430 Broadway, New Yokky 10018
or from Publication Stock, Underwriters Laboratories, Inc, 333 Pfingsten Rdyi¥ook, IL 60020.

SASTM publications can be obtained from Sales Service, American Soaiefesting and Materials, 1916 Race Street, Philade|ptA 19103.
SFederal Specifications can be obtained from the Standardization Bivigderal Supply Service, General Services AdministratWashington,
DC 20406.
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ANSI/IEEE C37.23-1987

CALCULATING LOSSES IN ISOLATED-PHASE BUS

For application at higher altitudes, the rated 1 min power frequency withstand voltage, the impulsedwtitige,
and continuous current rating of the assemblies shall be multiplied by the following correctios facibtain the

modified ratings:

For bus with rigid conductors, in air

Altitude in Feet
3300 (1000 m)
5000 (1500 m)
10 000 (3000 m)

Correction Factors

Voltage Current
1.00 1.00

0.95 0.99

0.80 0.96

*And below

For bus with insulated flexible conductors

Correction Factors

Altitude in Feet Voltage Current
6 600 (2000 m) 1.00 1.00
8, 500 (2600 m) 0.95 0.99
13 000 (3900 m) 0.80 0.96

NOTES:

1 — Intermediate values may be obtained by interpolation.
2 — Correction factors for higher voltages are under study.

4.3 Other Conditions That May Affect Design and Application

Where other conditions exist, they should be brought to the attention of those responsible for the design and
application of the metal-enclosed bus. Among such conditions are

1) Exposure to damaging fumes or vapors, steam, salt air, oil vapors, hot or humid climasye>dest,
abrasive dust, dripping water, falling dirt, explosive mixtures of dust or gases, or extreme high or |

temperature.

2) Unusual installation requirements, space or ventilation limitations, special duty, frequency opethéng
requirements, difficulty of maintenance, building construction, abnormal vibration, shocksismicse

disturbances.

NOTE — The ability of a bus to withstand seismic disturbances, vibration, or shock is gedepahdent on the
building structure and relative motion between support points, and these considehatidd$e evaluated.

3) High wind, ice loads, and snow loads.

4) Installations accessible to the general public.

5) Refer to ANSI/IEEE C37.24-1971 [4] for solar radiation effects.
6) Temperature limits of connected equipment. (See Table 1.)
7) Installations where the rated short-circuit withstand or rated short-time current ratimgh ogpecified in

Tables 2.A and 2.B, may be exceeded.

Copyright © 1998 IEEE All Rights Reserved
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5. Ratings

5.1 General

IEEE GUIDE FOR METAL-ENCLOSED BUS AND

The ratings of metal-enclosed bus are designations of operating limits under specified conditiorisenf am

temperature, temperature rise, etc.

Metal-enclosed bus shall have the following ratings shown on a nameplate:

1) Maximum voltage

2) Rated continuous current
3) Insulation (BIL) level

4) Frequency

5) Rated short-time current (where applicable)
6) Rated short-circuit withstand current
7) Temperature rise of conductor and enclosure

For force-cooled bus, both the force-cooled and the self-cooled continuous current rating for thetedme r

temperature rise shall be given.

5.2 Voltages, Current, Temperature Limits, and Insulation (BIL) Levels

5.2.1 Voltages

Maximum operating voltages and corresponding insulation levels, for ac metal-enclosed bus fbagpheations
are listed in Tables 3.A, 3.B, and 3.C. (For dc ratings, refer to Table 3.D.)

5.2.2 Rated Continuous Current

The continuous self-cooled current ratings for metal-enclosed bus are listed in Tabled 4.B.a

Table 1— Metal-Enclosed Bus Limitations of Hottest-Spot Temperature Rise

Over Outside Average Ambient

Limit of Hottest-Spot
Total Temperature

Part of Metal-Enclosed Bus Limit of Hottest-Spot Temperature Rise°C) (°C)
Bus conductor
Unplated bus joints 30 70
Silver-surfaced (or equivalent) 65 105
Bolted joints (unless limited by insulation)
Welded joints 65 105
(unless limited by insulation)
Enclosure and support structlre 40 80
(1) For bus conductor rated 86 rise
(2) For bus conductor rated 3G rise 20 60
Insulation As limited by material classification (see Table 5) —
Terminations Same as conductor and enclosure of bus except
Machine, transformer, etc when modified by connected equipment bushing.
In such cases, maximum temperature rise is to be
specified by bus purchaser.
Terminations (cable)
Unplated bolted joints 30 70
Silver-surfaced (or equivalent) 45 85
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*Where enclosure and support structure are inaccessibf€; 8e and 110C total temperature are permissible.

5.2.3 Short-Circuit Withstand Current

The short-circuit withstand current ratings of metal-enclosed bus are listed in Zabkesd 2.B.
5.2.4 Temperature Limitations

5.2.4.1 Limitations of Hottest-Spot Temperature Rise Over Outside Average Ambient
(See Tables 1 and 5.)

5.2.4.2 Temperature Limitations for Ambient Air

See service conditions in 4.1 and 4.2.

6. Tests

6.1 General

This section establishes physical and electrical conditions for tests and methodsrofrdied temperature and test
values. All apparatus and devices applicable for testing of the metal-enclosed bus shall be mahabtedormal
locations during tests.

Tests may be classified as design tests, production tests, conformancentefitddaests. (Refer to definitions in
Section 2..)

NOTE — Except for the main switching and interrupting device, other devices, such as instmamsformers, which are
mounted in the bus assemblies, should be disconnected during dielectric tests. Such devices aaflyirtdisteld in
accordance with standards applying to them.

6.2 Design Tests

The equipment to be tested shall be in a new and clean condition. Tests shall be madetatyttoe faanufacturer’s
test laboratory, unless otherwise specified. The bus conductors may be extended oeholothee to permit the
attachment of test connections.

6.2.1 Dielectric Tests

The dielectric withstand tests and, where applicable, conductor insulatiorsteditbe made to determine the
adequacy of the insulation. See 6.2.1.4 for conductor insulation tests.

The dielectric withstand tests shall consist of the application of a voltage with a valus ajlea to the voltages in
Table 3.A, 3.B, and 3.C.

Dielectric withstand tests shall be made under the temperature and humidity conditions normally obtained under

conditions of commercial testing with appropriate correction factors applied as outlined inRRS8td4-1978 [6]

Dielectric withstand tests shall be made as follows:
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