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Foreword 

(This Foreword is not a part of ANSI/IEEE C37.20.2-1987, IEEE Standard for Metalclad and Station-Type Cubicle 
Switchgear.) 

This standard includes only the requirements for metal- clad and station-type cubicle switchgear. 
These requirements were previously a part of ANSI/IEEE C37.20-1969 (R 1981), IEEE Standard for 
Switchgear Assemblies including Metal-Enclosed Bus (1974 Consolidated Edition). Other types of 
equipment previously included in ANSI / IEEE C37.20-1969 (R 1981) will now be incorporated in 
separate publications. 

ANSI / IEEE C37.20 has for many years covered all switchgear assemblies including metal-enclosed 
bus. Standards committees of IEEE Switchgear Assemblies Subcommittee and NEMA Power Switch- 
gear Assemblies Technical Committee recommended that the document be further developed and, 
where appropriate, the various sections be identified with their own standards. This approach also 
identifies with the Conformance Test Procedure Standards. 

This edition was prepared by the Power Switchgear Assemblies Technical Committee, National 
Electrical Manufacturers Association (NEMA). NEMA is responsible for Section 4, Ratings and Section 
6, Construction. 

The Switchgear Assemblies Subcommittee of the IEEE Switchgear Committee is responsible for 
Section 2, Definitions; Section 3, Service Conditions; Section 5, Tests; Section 7, General Application 
Conditions; and Section 8, Handling, Storage, and Installation. 

A Working Group of the NEMA Power Switchgear Assemblies Technical Committee revised ANSI / 
IEEE C37.23-1970, IEEE Guide for Calculating Losses in Isolated-Phase Bus, to include ANSI / IEEE 
C37.20 Section 8. The document updates the material for metal-enclosed conductors including cable 
bus. The IEEE Switchgear Assemblies Subcommittee refined and expanded the document. 

The following documents were developed for each product type based on ANSI/IEEE C37.20 (see 
Fig A). 

C37.20.1 
C37.20.2 
C37.20.3 
C37.21 Control Switchboards 
C37.23 

Metal-Enclosed Low-Voltage Power Circuit-Breaker Switchgear (1000 V and Below) 
Metal-Clad and Station-Type Cubicle Switchgear (Above 1000 V) 
Metal-Enclosed Interrupter Switchgear (Above 1000 V) 

Metal-Enclosed Bus and Guide for Calculating Losses in Isolated Phase Bus. 

Through this joint effort over the many years, the switchgear assemblies standards have been of 
extreme value to the industry and further suggestions for improvement gained in the use of this 
standard will be welcomed. 

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

W. E. Laubach, Chairman Charles H. White, Secretary 

W. N. Rothenbuhler, Executive Vice-chairman of High- Voltage Switchgear Standards 
S .  H. Telender, Executive Vice-Chairman of Low-Voltage Switchgear Standards 

D. L. Swindler, Executive Vice-chairman of IEC Activities 

Organization Represented Name of Representative 
Association of American Railroads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Vacant 
Association of Iron and Steel Engineers ................................................ J. M. Tillman 
Electric Light and Power Group ....................................................... D. 0. Craghead 

R. L. Capra (AZt) 
D. A. Ditzler (AZO 
K. D. Hendrix 
David E. Soffrin (Alt) 
T. D. Weston 
J. H. Provanzana (AZt) 
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Organization Represented Name of Representative 
Institute of Electrical and Electronics Engineers.. ...................................... H. W. Mikulecky 

M. J. Beachy (Alt) 
G. R. Hanks 
R. P. Jackson (Alt) 
E. W. Schmunk 
C. A. Schwalbe 
C. E. Zanzie 

National Electrical Manufacturers Association.. ........................................ G. A. Wilson 
R. 0. D. Whitt 
T. L. Fromm 
R. A. McMaster 
Robert C. St. Clair 

W. T. O’Grady 
R. W. Seelbach (AW 

Tennessee Valley Authority.. ......................................................... 
Testing Laboratory Group ............................................................. L. Frier 

US Department of the Army .......................................................... H. K. Snyder 
US Department of the Interior, Bureau of Reclamation ................................. R. H. Auerbach 
US Department of Defense, Defense Communications Agency.. .......................... 
US Department of the Navy, Naval Construction Battalion Center.. ..................... R. L. Clark 
Western Area Power Authority.. ...................................................... G. D. Birney 

Vacant 

The Switchgear Assemblies Subcommittee of the IEEE Switchgear Committee that prepared and 
approved this standard had the following personnel: 

A. Alsaker 
C. Burland 
A. P. Colaiaco 
J. J. Dravis 
R. P. Ehas 
F. C. Farrell 

S.C. Atkinson, Chairman 

H. G. Frus 
J. Joannou 
A. J. Kalvaitis 
W. E. Lauach 
J. J. Mikos 
M. Olender 
G. 0. Perkins 

J. Rule 
J. C. Scott 
J. F. Sellers 
S. D. Smith 
E. M. Spencer 
S. H. Telender 

The Power Switchgear Assemblies Technical Committee of the NEMA Switchgear Section that 
prepared and approved this standard had the following personnel: 

S.  H. Telender, Chairman C. White, Secretary 

M. Boyle 
E. Dvorak 
K. Hanke 
H. Hornhorst 
W. E. Laubach 

J. Laughlin 
R. K. Leidy 
M. Shepnew 
D. Swindler 
C. L. Welter 
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The following persons were on the balloting committee that approved this document for submission 
to the IEEE Standards Board. 

A. K. Alsaker G. R. Hanks D. C. Mills 
J. G. Angelis W. E. Harper G. 0. Perkins 
R. E. Arndt K. D. Hendrix C. A. Popeck 
J. E. Atkinson E. J. Huber J. C. W. Ransom 
J .  E. Beehler W. C. Huening A. B. Rishworth 
F. L. Cameron W. B. Kelly H. C. Ross 
L. V. Chabala P. L. Kolarik W. N. Rothenbuhler 
A. P. Colaiaco S. R. Lambert G. G. Schockelt 
J. J. Dravis D. M. Larson C. A. Schwalbe 
J. L. Drown W. E. Laubach J .  C. Scott 
C. J .  Dvorak T. S. Lauber E. M. Spencer 
R. P. Ehas G. N. Lester H. Swanson 
F. C. Farrell E. L. Luehring G. H. Taylor 
J .  D. Finley P. C. Lyons S. H. Telender 
R. F. Friedrich M. J. Maier F. C. Teufel 
G. B. Fritz J. A. Maneatis J. R. Truitt 
H. G. Frus J .  R. Marek C. L. Wagner 
G. Genest L. V. McCall G. A. Wilson 
W. F. Giles W. C. McKay W. R. Wilson 
G. P. Gill R. A. McMaster B. F. Wirtz 
R. D. Hambrick H. W. Mikulecky C. E. Zanzie 

When the IEEE Standards Board approved this standard on September 22,1983, it had the following 
membership: 

James H. Beall, Chairman 

J. J .  Archambault 
John T. Boettger 
J. V. Bonucchi 
Rene Castenschiold 
Edward J. Cohen 
Len S. Corey t 
Donald C. Fleckenstein 
Jay Forster 

Edward Chelotti, Vice Chairman 
Sava I. Sherr, Secretary 

Donald N. Heirman John P. Riganati 
Irvin N. Howell Frank L. Rose 
Joseph L. Koepfinger' Robert W. Seelbach 
Irving Kolodny Jay A. Stewart 
George Konomos Clifford 0. Swanson 
R. F. Lawrence 
John E. May 
Donald T. Michael* 

Robert E. Weiler 
W. B. Wilkens 
Charles J. Wylie 

'Member emeritus 
?Deceased 
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An American National Standard 

IEEE Standard for Metal-Clad and 
Station-Type Cubicle Switchgear 

Corrections are indicated by vertical bars in the margins opposite the areas of change. I 
1. Scope and References 

1.1 Scope. This standard covers metal-clad and 
station-type cubicle switchgear containing but 
not limited to such devices as power circuit 
breakers, other interrupting devices, switches, 
control, instrumentation and metering, and pro- 
tective and regulating equipment. It includes, 
but is not specifically limited to, equipment for 
the control and protection of apparatus used for 
power generation, conversion, and transmission 
and distribution. 

This standard is concerned with enclosed, 
rather than open, switchgear assemblies rated 
above 1OOOV. It includes equipments that are 
part of primary and secondary unit substations. 
It does not include gas insulated substation 
equipments. 

In this standard metalclad switchgear shall 
be called MC switchgear and station type cubicle 
switchgear shall be called SC switchgear. When- 
ever the data covers both types of equipments, 
then they shall be called ME switchgear. 

1.2 References 

[l]  ANSI (22-1987, National Electrical Safety 
Code.' 

[2] ANSI C37.11-1979, American National Stan- 
dard Requirements for Electrical Control for AC 
High-Voltage Circuit Breakers Rated on a Sym- 
metrical Current Basis and a Total Current Ba- 
sis.' 

[3] ANSI 235.1-1972, American National Stan- 
dard Specification for Accident Prevention 
Signs. 

[4] ANSI 255.1-1967 (R 1973), American Na- 
tional Standard Gray Finishes for Industrial A p  
paratus and Equipment. 

This document is published by the Institute of Electrical 
and Electronics Engineers, Inc. Copies are also available 
from the Sales Department, American National Standards 
Institute, 1430 Broadway, New York, NY 10018. 

ANSI publications are available from the Sales Depart- 
ment, American National Standards Institute, 1430 Broad- 
way, New York, NY 10018. 

[5] ANSIIIEEE C37.04-1979 (R 1982), IEEE 
Standard Rating Structure for AC High-Voltage 
Circuit Breakers Rated on a Symmetrical Cur- 
rent Basis.3 

[6] ANSI I IEEE (337.010-1979, IEEE Standard 
Application Guide for AC High-Voltage Circuit 
Breakers Rated on a Symmetrical Current Basis. 

[7] ANSI I IEEE C37.2-1979, IEEE Standard 
Electrical Power System Device Function Num- 
bers. 

[8] ANSIIIEEE C37.24-1971 (R 1984), IEEE 
Guide for Evaluating the Effect of Solar Radia- 
tion on outdoor Metal-Clad Switchgear. 

[9] ANSI IIEEE C37.100-1981, IEEE Standard 
Definitions for Power Switchgear. 

[lo] ANSI I IEEE C57.13-1978 (R 1986), IEEE 
Standard Requirements for Instrument Trans- 
formers. 

[ l l ]  ANSIIIEEE Std 1-1986, IEEE Standard 
General Principles for Temperature Limits in 
the Rating of Electric Equipment and for the 
Evaluation of Electrical Insulation. 

[12] ANSIIIEEE Std 4-1978, IEEE Standard 
Techniques for High-Voltage Testing. 

[13] ANSI/IEEE Std 100-1984, IEEE Standard 
Dictionary of Electrical and Electronics Terms. 

[14] ANSIIIEEE Std 141-1986, IEEE Recom- 
mended Practice for Electric Power Distribution 
for Industrial Plants. 

[15] ANSI/IEEE Std 241-1983, IEEE Recom- 
mended Practice for Electric Power Systems in 
Commercial Buildings. 

[16] ANSIIIEEE Std 242-1986, IEEE Recom- 
mended Practice for Protection and Coordina- 
tion of Industrial and Commercial Power 
Systems. 

ANSI / IEEE publications are available from the Institute 
of Electrical and Electronics Engineers, Service Center, 445 
Hoes Lane, PO Box 1331, Piscataway, NJ 088541331. Copies 
are also available from the Sales Department, American 
National Standards Institute, 1430 Broadway, New York, 
NY 10018. 

11 
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ANSI / IEEE 
C37.20.2-1987 IEEE STANDARD FOR METAL-CLAD AND 

[17] ANSIIIEEE Std 344-1975 (R 1980), IEEE 
Recommended Practices for Seismic Qualifica- 
tion of Class 1E Equipment for Nuclear Power 
Generating Stations. 

[18] ANSI/IEEE Std 446-1987, IEEE Recom- 
mended Practice for Emergency and Standby 
Power Systems for Industrial and Commercial 
Applications. 

[19] ANSI / NFPA 70-1987, National Electrical 
Code.4 

[20] ANSI/UL 486A-1982, Lugs for Use with 
Copper Conductors Wire Connectors and Sol- 
dering.5 

[21] ASTM B117-85, Standard Method of Salt 
Spray (FOG) Testing.' 

[22] ASTM D229-82, Standard Method of Test- 
ing Rigid Sheet and Plate Materials Used for 
Electrical Insulation. 

[23] ASTM D1535-80, Standard Method by 
Specifying Color by The Munsell System. 

[24] ASTM D714-80, Standard Method of Eval- 
uating Degree of Blistering of Paints. 

[25] ASTM D1654-79a, Standard Evaluation of 
Painted or Coated Specimens Subjected to Cor- 
rosive Environments. 

[26] ASTM D2303-85, Standard Test Method for 
Liquid-Contaminant, Inclined-Plane Tracking of 
Erosion of Insulating Materials. 

[27] ASTM G21-70 (R 1980), Standard Practice 
for Determining Resistance of Synthetic Poly- 
meric Materials to Fungi. 

[28] NEMA CC1-1984, Electrical Power Connec- 
tors for  substation^.^ 

'The National Electrical Code is published by the Na- 
tional Fire Protection Association, Batterymarch Park, 
Quincy, MA 02269. Copies are also available from the Sales 
Department, American National Standards Institute, 1430 
Broadway, New York, NY 10018. 

ANSI/ UL publications are available from the Under- 
writers Laboratories Inc, Publication Stock, 333 Pfingsten 
Road, Northbrook, IL 60062. Copies are also available from 
the Sales Department, American National Standards Insti- 
tute, 1430 Broadway, New York, NY 10018. 

ASTM publications are available from the American S e  
ciety for Testing and Materials, 1916 Race St, Philadelphia, 
PA 19103. 
' NEMA publications are available from the National 

[29] NEMA LI1-1983, Industrial Laminated 
Thermosetting Products. 

[30] NEMA WC5-1973 (R 1985), Thermoplastic- 
Insulated Wire and Cable for the Transmission 
and Distribution of Electrical Energy. (ICEA 
S61-402 3rd Ed). 

[ 3 11 NEMA W C7- 1982, Cross-Linked-Thermo- 
setting-Polyethylene-Insulated Wire and Cable 
for the Transmission and Distribution of Elec- 
trical Energy (ICEA S66-524). 

[32] NEMA 260-1982, Safety Labels for Pad- 
mounted Switchgear and Transformers Sited in 
Public Areas. 

[33] NEMA Bulletin No 77-1973 (R 1975), Guide 
Lines for Warning Labels. 

[34] Federal Specification UU-T-111.' 

2. Definitions 

The definitions of terms contained in this stan- 
dard, or in other standards referred to in this 
standard are not intended to embrace all legit- 
imate meanings of the terms. They are appli- 
cable only to the subject treated in this standard. 

If a term is not defined in this standard, the 
definition in ANSI/IEEE C37.100-1981 [919 ap- 
plies. An asterisk (*) following a definition in- 
dicates that the definition in this standard is not 
contained in ANSIIIEEE C37.100-1981 [9]; 
while a dagger (j-) indicates the definition differs 
from that in ANSIIIEEE C37.100-1981 [9]. 

2.1 switchgear. A general term covering 
switching and interrupting devices and their 
combination with associated control, instru- 
ments, metering, protective and regulating de- 
vices, also assemblies of these devices with 
associated interconnections, accessories, and 
supporting structures used primarily in connec- 
tion with the generation, transmission, distri- 
bution, and conversion of electric power. 

Electrical Manufacturers Association, 2101 L Street, NW, 
Washington, DC 20037. 

"This publication is available from the Federal Specifi- 
cations Director, US Navy Publications and Printing Ser- 
vice, Eastern Division, 700 Robbins Avenue, Philadelphia, 
PA 19111. 

'The numbers in brackets correspond with those of the 
references in 1.2. 
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STATION-TYPE CUBICLE SWITCHGEAR 

2.1.1 switchgear assembly (see Fig A). An 
assembled equipment (indoor or outdoor) in- 
cluding, but not limited to, one or more of the 
following: switching, interrupting, control, in- 
strumentation, metering, protective and regu- 
lating devices, together with their supporting 
structures, enclosures, conductors, electrical in- 
terconnections, and accessories. 

2.1.2 metalenclosed power switchgear. A 
switchgear assembly completely enclosed on all 
sides and top with sheet metal (except for ven- 
tilating openings and inspection windows) con- 
taining primary power circuit switching or 
interrupting devices, or both, with buses and 
connections. The assembly may include control 
and auxiliary devices. Access to the interior of 
the enclosure is provided by doors or removable 
covers, or both. 

2.1.2.1 metal-clad switchgear. Metal-en- 
closed power switchgear characterized by the 
following necessary features: 

(1) The main switching and interrupting de- 
vice is of the removable (drawout) type arranged 
with a mechanism for moving it physically be- 
tween connected and disconnected positions and 
equipped with self-aligning and self- coupling 
primary disconnecting devices and disconnect- 
able control wiring connections. 

(2) Major parts of the primary circuit, that is, 
the circuit switching or interrupting devices, 
buses, voltage transformers, and control power 
transformers, are completely enclosed by 
grounded metal barriers, that have no inten- 
tional openings between compartments. Specif- 
ically included is a metal barrier in front of or 
a part of the circuit interrupting device to ensure 
that, when in the connected position, no primary 
circuit components are exposed by the opening 
of a door.? 

(3) All live parts are enclosed within grounded 
metal compartments. 

(4) Automatic shutters that cover primary cir- 
cuit elements when the removable element is in 
the disconnected, test, or removed position. 

(5) Primary bus conductors and connections 
are covered with insulating material through- 
out. 

(6) Mechanical interlocks are provided for 
proper operating sequence under normal oper- 
ating conditions. 

(7) Instruments, meters, relays, secondary 
control devices and their wiring are isolated by 
grounded metal barriers from all primary cir- 
cuit elements with the exception of short lengths 

ANSI / IEEE 
C37.20.2-1987 

of wire such as at instrument transformer ter- 
minals. 

(8) The door through which the circuit inter- 
rupting device is inserted into the housing may 
serve as an instrument or relay panel and may 
also provide access to a secondary or control 
compartment within the housing. 

NOTES: (1) Auxiliary vertical sections may be required for 
mounting devices or for use as bus transition. 

(2) The term metul-clad (as applied to switchgear assem- 
blies) is correctly used only in connection with switchgear 
conforming fully to the definition for metalclad switchgear 
given in 2.1.2.1. Metalclad switchgear is metalenclosed but 
not all metalenclosed switchgear can be correctly desig- 
nated as metalclad. 

2.1.2.2 station-type cubicle switchgear. 
Metalenclosed power switchgear characterized 
by the following required features: 

(1) The main switching and interrupting de- 
vice is of the stationary mounted type, composed 
of a primary circuit compartment and a second- 
ary or mechanism compartment; arranged with 
gang-operated isolating switches that are me- 
chanically interlocked with the main switching 
and interrupting device. 

(2) Each phase for the major parts of the pri- 
mary circuit switching or interrupting devices, 
buses, and line-to-ground potential transformers 
are completely enclosed (or segregated) by 
grounded metal barriers that have no inten- 
tional openings between compartments. Specif- 
ically included are mechanically interlocked 
doors in front of or a part of the primary circuit 
compartment of the circuit switching and inter- 
rupting device so that when the group operated 
isolating switches are closed no primary parts 
can be exposed by the attempted opening of the 
interlocked doors. 
(3) All live parts are enclosed within grounded 

metal compartments. 
(4) Primary bus conductors and connections 

are bare. 
(5) Mechanical interlocks are provided for 

proper operating sequence under normal oper- 
ating conditions. 

(6) Secondary control devices and their wiring 
are isolated by grounded metal barriers from all 
primary circuit elements with the exception of 
short lengths of wire such as at instrument 
transformer terminals. 

(7) The doors to the secondary or mechanism 
compartment of the primary switching or inter- 
rupting device are to provide access to the sec- 
ondary or control equipment within the housing 
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