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Abstract: Requirements for the design and construction of control cabinets on power transformers 
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers. 
These notices and disclaimers, or a reference to this page (https://​standards​.ieee​.org/​ipr/​disclaimers​.html), 
appear in all standards and may be found under the heading “Important Notices and Disclaimers Concerning 
IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards 
through an accredited consensus development process, which brings together volunteers representing varied 
viewpoints and interests to achieve the final product. IEEE Standards are documents developed by volunteers 
with scientific, academic, and industry-based expertise in technical working groups. Volunteers are not 
necessarily members of IEEE or IEEE SA, and participate without compensation from IEEE. While IEEE 
administers the process and establishes rules to promote fairness in the consensus development process, IEEE 
does not independently evaluate, test, or verify the accuracy of any of the information or the soundness of any 
judgments contained in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all warranties, 
express or implied, concerning this standard, including but not limited to the warranties of merchantability, 
fitness for a particular purpose and non-infringement. In addition, IEEE does not warrant or represent that the 
use of the material contained in its standards is free from patent infringement. IEEE standards documents are 
supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE Standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to 
the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved and 
issued is subject to change brought about through developments in the state of the art and comments received 
from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his or 
her own independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, 
seek the advice of a competent professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE 
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations

The IEEE consensus development process involves the review of documents in English only. In the event that 
an IEEE standard is translated, only the English version published by IEEE is the approved IEEE standard.

Authorized licensed use limited to: Tsinghua University. Downloaded on February 26,2026 at 21:40:56 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE C57.148-2020

https://standards.ieee.org/ipr/disclaimers.html
http://www.avadocuments.com/doc/ieee-c57-148-2020
http://www.avadocuments.com/doc/ieee-c57-148-2020


4
Copyright © 2021 IEEE. All rights reserved.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations 
Manual shall not be considered or inferred to be the official position of IEEE or any of its committees and shall 
not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures, symposia, seminars, 
or educational courses, an individual presenting information on IEEE standards shall make it clear that the 
presenter’s views should be considered the personal views of that individual rather than the formal position of 
IEEE, IEEE SA, the Standards Committee, or the Working Group.

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, consulting 
information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with 
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is 
important that any responses to comments and questions also receive the concurrence of a balance of interests. 
For this reason, IEEE and the members of its Societies and Standards Coordinating Committees are not able to 
provide an instant response to comments, or questions except in those cases where the matter has previously 
been addressed. For the same reason, IEEE does not respond to interpretation requests. Any person who would 
like to participate in evaluating comments or in revisions to an IEEE standard is welcome to join the relevant 
IEEE working group. You can indicate interest in a working group using the Interests tab in the Manage Profile 
& Interests area of the IEEE SA myProject system. An IEEE Account is needed to access the application.

Comments on standards should be submitted using the Contact Us form.

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not constitute compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and 
data ownership in the context of assessing and using the standards in compliance with applicable laws and 
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. They 
are made available by IEEE and are adopted for a wide variety of both public and private uses. These include 
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the 
promotion of engineering practices and methods. By making these documents available for use and adoption 
by public authorities and private users, IEEE does not waive any rights in copyright to the documents.
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Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, non-
commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance Center, 
Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400; https://​www​.copyright​
.com/​. Permission to photocopy portions of any individual standard for educational classroom use can also be 
obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years old 
and has not undergone a revision process, it is reasonable to conclude that its contents, although still of some 
value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have 
the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended through 
the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE. For more information 
about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Search for standard number and 
year of approval to access the web page of the published standard. Errata links are located under the Additional 
Resources Details section. Errata are also available in IEEE Xplore. Users are encouraged to periodically 
check for errata.

Patents

IEEE Standards are developed in compliance with the IEEE SA Patent Policy.

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to the 
existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant has 
filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the IEEE 
SA Website at https://​standards​.ieee​.org/​about/​sasb/​patcom/​patents​.html. Letters of Assurance may indicate 
whether the Submitter is willing or unwilling to grant licenses under patent rights without compensation 
or under reasonable rates, with reasonable terms and conditions that are demonstrably free of any unfair 
discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting inquiries 
into the legal validity or scope of Patents Claims, or determining whether any licensing terms or conditions 
provided in connection with submission of a Letter of Assurance, if any, or in any licensing agreements are 
reasonable or non-discriminatory. Users of this standard are expressly advised that determination of the 
validity of any patent rights, and the risk of infringement of such rights, is entirely their own responsibility. 
Further information may be obtained from the IEEE Standards Association.
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IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure against 
interference with or from other devices or networks. IEEE Standards development activities consider research 
and information presented to the standards development group in developing any safety recommendations. 
Other information about safety practices, changes in technology or technology implementation, or impact 
by peripheral systems also may be pertinent to safety considerations during implementation of the standard. 
Implementers and users of IEEE Standards documents are responsible for determining and complying with 
all appropriate safety, security, environmental, health, and interference protection practices and all applicable 
laws and regulations.
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Introduction

This introduction is not part of IEEE Std C57.148-2020, IEEE Standard for Control Cabinets for Power Transformers.

This standard, first published in 2011, was developed to provide requirements for the design and manufacture 
of control cabinets for Class I and Class II power transformers. It contained options to cover the various types 
of components that could be provided, the various types of cooling classes that may be employed, and the 
various site-specific or user-specified requirements that may exist for the transformer

In this latest revision of the standard, the document was updated to current IEEE styles, general revisions 
were made, and experience gained from its first five years of use were included. In addition, a new clause on 
drawing requirements was added, the clause on standard cabinet construction was rearranged for clarity, and a 
new clause on digital communication and telemetry and a companion clause were added to Annex B.
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IEEE Standard for Control Cabinets for Power Transformers 

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or 

environmental protection. Implementers of the standard are responsible for determining appropriate 

safety, security, environmental, and health practices or regulatory requirements. 

This IEEE document is made available for use subject to important notices and legal disclaimers. 

These notices and disclaimers appear in all publications containing this document and may be 

found under the heading “Important Notice” or “Important Notices and Disclaimers Concerning 

IEEE Documents.” They can also be obtained on request from IEEE or viewed at 

http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

This standard will provide minimum and optional function, layout, and construction requirements 

for standard control cabinet designs. It will also include a coding system for specifying standard 

control cabinets with the required options. This standard applies will apply to Class I 1 and Class II 

2 power transformers and does will not apply to distribution or padmount design transformers. 

1.2 Purpose 

This document provides will provide users and manufacturers with a set of standard designs that 

can be easily specified. The document should greatly reduce the engineering time required by 

manufacturers to create and by users to review control cabinet designs. 
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1.3 Word usage 

The word shall indicates mandatory requirements strictly to be followed in order to conform to the 

standard and from which no deviation is permitted (shall equals is required to).
1,2 

The word should indicates that among several possibilities one is recommended as particularly 

suitable, without mentioning or excluding others; or that a certain course of action is preferred but 

not necessarily required (should equals is recommended that). 

The word may is used to indicate a course of action permissible within the limits of the standard 

(may equals is permitted to). 

The word can is used for statements of possibility and capability, whether material, physical, or 

causal (can equals is able to). 

2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., 

they must be understood and used, so each referenced document is cited in text and its relationship 

to this document is explained). For dated references, only the edition cited applies. For undated 

references, the latest edition of the referenced document (including any amendments or corrigenda) 

applies. 

ANSI/ASME B1.1, Unified Inch Screw Threads (UN and UNR Thread Form).
 31 

ANSI Z55.1, Gray Finishes for Industrial Apparatus and Equipment (R1973).
 42 

1
The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe 

unavoidable situations. 

2
The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact. 

31ASME publications are available from the American Society of Mechanical Engineers, https://www.asme.org/. 

42ANSI Z55.1 (R1973) has been withdrawn; however, copies can be obtained from the Sales Department, American National 

Standards Institute, http://www.ansi.org/. 
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DIN EN 50022, Specification for low voltage switchgear and control-gear for industrial use. 

Mounting rails. 

Top hat rails 35 mm wide for snap-on mounting of equipment.
5 

IEC Publication 60529, Classification of Degrees of Protection Provided by Enclosures (IP codes).
63 

IEEE Std C37.2™, IEEE Standard for Electrical Power System Device Function Numbers, Acronyms, 

and Contact Designations.
 7,8 4, 5 

IEEE Std C57.12.00™, IEEE Standard for General Requirements for Liquid-Immersed Distribution, 

Power, and Regulating Transformers. 

IEEE Std C57.12.10™, IEEE Standard Requirements for Liquid-Immersed Power Transformers. 

10IEEE Std C57.13
TM

, IEEE Standard Requirements for Instrument Transformers. 

ISO 262, ISO General purpose metric screw threads—Selected sizes for screws, bolts, and nuts.
96 

 

 

5
This DIN publication is available from https://www.din.de/en/about-standards. 

63This IEC publication is available from http://standards.ieee.org/store. 

74The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, 

Inc. 

8
IEEE publications are available from the Institute of Electrical and Electronics Engineers (http://standards.ieee.org/). 

9
ISO publications are available from the International Organization for Standardization (https://www.iso.org/) and the American 

National Standards Institute (https://www.ansi.org/). 

5IEEE publications are available at http://standards.ieee.org/. 

6ISO/IEC publications are available at http://www.iso.org/ or http://www.ansi.org/. 
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NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).
 10 7 

NFPA 70®, National Electrical Code
®
(NEC

®
).

11,12 8 

3. Definitions, acronyms, and abbreviations 

3.1 Definitions 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 

Dictionary: Glossary of Terms & Definitions should be consulted for terms not defined in this clause.
 139 

arc fault circuit interrupter (AFCI): A device intended to provide protection from the effects of arc 

faults by recognizing characteristics unique to arcing and by functioning to de-energize the circuit 

when an arc fault is detected. 

Class I power transformer: Power transformers that are not categorized as Class II, as defined in 

IEEE Std C57.12.00. 

 

10
NEMA publications are available from the National Electrical Manufacturers Association (http://www.nema.org/). 

11
NFPA National Electrical Code, NEC, and NFPA 70 are registered trademarks in the U.S. Patent & Trademark Office, owned by 

the National Fire Protection Association 

12
NFPA publications are published by the National Fire Protection Association (http:// www.nfpa.org/). 

13
IEEE Standards Dictionary Online is available at: http://dictionary.ieee.org. An IEEE Account is required for access to the 

dictionary, and one can be created at no charge on the dictionary sign-in page. 

7This NEMA publication is available at http://shop.ieee.org/. 

8National Electrical Safety Code and NESC are both registered trademarks and service marks of the Institute of Electrical and 

Electronics Engineers, Inc. 

9The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/. 
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Class II power transformer: Power transformers with high-voltage windings rated for 115 kV 

nominal system voltage and above, and also power transformers with high-voltage windings rated 

69 kV through 115 kV nominal system voltage, having a top nameplate rating of at least 15 000 kVA 

for three-phase transformers or 10 000 kVA for single-phase transformers, as defined in IEEE Std 

C57.12.00. 

control cabinet: The primary cabinet(s) on a Class I or Class II transformer that contains the control 

panels for relay, metering, alarms, cooling controls, auxiliary power, and related circuits for user 

connection to the related systems in the substation. 

control cabinet designer: The engineer or designer responsible for designing the layout and 

circuitry in the control cabinet. 

continuous hinge piano hinge: A long hinge with one continuous pin, attached along the full 

available lengths of a door and frame. Also referred to as a piano continuous hinge. 

Deutsches Institut für Normung e.V. (German Institute for Standardization) (DIN) rail: A 

standard 35-mm-wide metal rail used to mount terminals, circuit breakers, and other types of 

devices (as specified in DIN EN 50022). 

ethylene-tetrafluoroethylene (ETFE): A modified compound used for wire and cable insulation and 

jackets. 

fluorinated ethylene propylene (FEP): A compound used for wire and cable insulation and jackets. 

ground fault circuit interrupter (GFCI GFI): A device intended commonly used for the protection 

of personnel that functions to de-energize a circuit or portion thereof within an established period of 

time when a current to ground exceeds established values or some circuits by fast tripping for 

differential current in the neutral and phase wires of a circuit. 

machine tool wire: A flexible, stranded wire with a polyvinylchloride (PVC) insulation and jacket 

compound. 

manufacturer: The organization that constructs or supplies the device or equipment. 
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positive temperature coefficient (PTC) heater: A type of heater that provides self-regulating 

temperature control resulting from the thermal-resistive properties of the ceramic materials used for 

the heating elements. 

supplier: Refers to the transformer manufacturer when the control cabinet has been supplied 

ordered by the transformer manufacturer, or refers to the control cabinet manufacturer when the 

control cabinet has been ordered directly from the control cabinet manufacturer by the user. 

switchboard wire (SIS): A flexible, stranded, tin-coated wire, with a cross-linked polyethylene 

(XLP) insulation and jacket compound. 

user: The organization, or representative of the organization, who specifies and orders the purchase 

of the transformer and/or control cabinet and will own and operate the transformer and/or control 

cabinet when it is received and placed in service. As used in the introductory sections before the 

Contents, the term refers to the user of this standard. 

wire raceway: A channel, with or without a cover, designed to contain and route wires and cables 

adjacent to terminal blocks and other devices. 

3.2 Acronyms and abbreviations 

Transformer cooling classes referenced in this document: The following acronyms as defined in 

C57.12.00 are referenced in this document as generic examples of transformers with control circuits 

and components utilizing fans and/or pumps. For transformers with alternate insulating liquids K or 

L, references or requirements for cooling classes with the O insulating liquid designation in this 

Standard shall apply to K or L insulating liquids respectively. In the same way, for transformers 

with cooling classes with alternate external cooling medium W, references or requirements herein 

for cooling classes with the A external cooling medium shall apply to transformers with cooling 

classes with W external cooling mediums. 

AWG American Wire Gauge 

CT current transformer 
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DIN Deutsches Institut für Normung e.V. (German Institute for Standardization) 

ETFE ethylene-tetrofluoroethylene 

FEP fluorinated ethylene propylene 

GFI ground fault interrupter 

MTW machine tool wire 

OEM original equipment manufacturer 

ODAF Insulating liquid with fire point < 300°C, oil directed flow, air forced air 

OFAF Insulating liquid with fire point < 300°C, forced flow, oil forced air forced  

ONAF Insulating liquid with fire point < 300°C, oil natural flow, air forced air 

ONAN Insulating liquid with fire point < 300°C, natural flow, oil natural air natural 

SIS switchboard wire 

XLP cross-linked polyethylene 

4. Cabinet-ordering specifications 

This standard includes requirements that are intended to provide a basic, standard design. This 

standard also provides options on many aspects of the design and construction. Additionally, the 

user may specify and require other options. A standard checklist sample ordering form is included 

in Annex B to provide a convenient and complete method of communicating the user’s purchaser’s 

selection of standard design, standard options, or users’ options for all aspects of the control cabinet. 
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5. Standard cabinet construction 

5.1 General 

The following standard cabinet construction requirements shall apply to all control cabinets covered 

under this standard. 

Note that references herein to the National Electric Code
®
 (NEC

®
) (NFPA 70

®
) are not intended to 

include the complete NEC as a normative reference. All references to the NEC in this standard are 

specific to the topic covered in the clauses containing the references only, and any other NEC 

requirements not referenced in this document do not apply to control cabinets covered under this 

standard. 

5.2 Cabinet-housing criteria 

Unless specified otherwise, the complete cabinet shall be constructed for outdoor use to meet or 

exceed the NEMA 3 R designation as detailed in NEMA 250, similar to an IP63 Ingress Protection 

designation as detailed in IEC 60529. 

For special application environments such as corrosive or chemical atmospheres, marine or 

explosion proof requirements, the appropriate NEMA, IEC or other IEC designations shall be 

specified by the user. The NEMA Type performance requirements are defined in NEMA 250 

“Enclosures for Electrical Equipment (1000 Volts Maximum)”. The IEC designations are defined in 

IEC 60529 “Degrees of Protection Provided by Enclosures (IP)”. 

Cabinets with gross weight greater than 20 kg (44.1 lb) shall have provisions for lifting and a 

sufficient number of external tabs for the purpose of bolting to the transformer. Additional external 

brackets for mounting gauges shall be specified by the transformer manufacturer or user. 
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Cabinet mounting provisions shall must meet the specified requirements of the user or supplier, 

respectively, depending on who orders the cabinet from the manufacturer. One such requirement is 

the ability to accommodate vibration suppressors or similar mounting hardware. Unless specified 

otherwise by the user or supplier, the control cabinet shall be designed designer should design the 

cabinet to be mounted on the transformer with not less than a 200 mm (7.9 in) air space between the 

back of the cabinet and the transformer tank wall. 

5.3 Cabinet dimensions 

Cabinet height and depth shall be such that all switches, circuit breakers, fuses, device display 

panels, and all similar components that require operation, adjustment, or inspection during normal 

operation may be operated from a readily accessible place. The center of the grip of the operating 

handle shall not be more than 2.0 m (6 ft 7 in) above the floor or working platform. can be 

comfortably reached by a person of average height (approximately 1.7 m, or 5 ft 7 in) when standing 

at the plane of the door . The mounted location of the control cabinet should be determined by the 

supplier based on user specifications, transformer foundation design, shipping limitations, and 

other considerations. Unless otherwise specified by the user, the bottom of the control cabinet shall 

not be less than 0.5 m (19.7 in) above the ground or work platform location where a worker would 

be , standing in front of the control cabinet on the ground or on a work platform when the 

transformer is set on its foundation. The bottom of the control cabinet , and shall not be below the 

base of the transformer. Unless specified otherwise by the user, the control cabinet designer shall 

assume that the elevation of the location where a technician would stand in front of the control 

cabinet in order to work in the cabinet shall be the same elevation as the base of the transformer. 

5.4 Cabinet construction materials 

Cabinets, doors, and hardware shall be of sturdy construction, and capable of operation under usual 

service conditions for transformers as specified in IEEE Std C57.12.00 for the expected life of the 

transformer, without bending or warping. 
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Unless specified otherwise by the user, or agreed upon by the user and manufacturer, all cabinets 

shall be constructed of cold-rolled carbon steel with the minimum sheet metal thickness, based on 

the overall outside cabinet dimensions with doors closed, as shown in Table 1. 

Table 1—Sheet metal thickness requirements 

 

Note that the minimum sheet metal thickness shall apply if either the length or the height, or both 

length and height, fall within the dimensional range for that sheet metal thickness. For example, a 

cabinet with a length of 700 mm and a height of 700 mm would require a minimum 1.51 mm sheet 

metal thickness. A cabinet with a length of 700 mm and a height of 800 mm would require a 

minimum 1.9 mm sheet metal thickness (see Table 1). 

For special environmental applications where carbon steel cabinets are not suitable, either the 

environmental conditions or other materials, such as stainless steel, aluminum, polymeric, or special 

coatings, must be specified by the user. 

5.5 Compartment styles and welding 

Unless specified otherwise by the user or chosen by the control cabinet designer, Cabinets shall have 

a single compartment with one or two doors. If user specifications require or allow isolated cabinet 

sections, or if the control cabinet designer chooses to provide isolated sections, cabinets may be 

constructed with internal compartments separated by steel barriers, with doors for each 

compartment. All external metal joints and seams shall be fully welded to prevent trapped water 

and corrosion. Intermittent welds on internal metal joints are acceptable, provided the metal surface 

preparation and finish coatings protect exposed metal from corrosion. 
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5.6 General cabinet layout 

In general, one-door and two-door cabinets shall be organized in an orderly and logical manner to 

reduce minimize the risk of wiring errors. All secondary wiring for any current transformer shall be 

connected to the same terminal block and not divided among multiple terminal blocks. Stacks of 

DIN rail terminals shall be equipped with dividers or installed with spaces between terminals for 

each current transformer and connected in the same manner. 

To the extent practical within the available cabinet dimensions, current transformer terminal blocks 

should be arranged with all current transformers for each phase in a common row or column. 

Current transformer terminal blocks shall also be grouped by location and function and arranged 

within each group by stacking order. All secondary wiring for any current transformer shall be 

connected to the same terminal block and not divided among multiple terminal blocks. Stacks of 

Deutsches Institut für Normung e.V—German Institute for Standardization (DIN) rail terminals 

shall be equipped with dividers or installed with spaces between terminals for each current 

transformer and connected in the same manner. 

Cooling control, alarm, and trip-circuit terminal blocks that provide the user’s connections shall be 

arranged in a vertical or rectangular configuration similar to the general layout examples shown in 

Figure A.3. 

Terminal block and test-switch locations shall provide adequate room between groups of columns of 

terminal blocks for orderly wire routing, troubleshooting, and any user’s cable routing and 

connections. 

The user or supplier may provide a standard layout design that meets these requirements, or the 

cabinet layout may be organized with the locations and minimum dimensions as shown onin Figure 

A.1, Figure A.2, and Figure A.3. Cabinet areas in the figures are approximate and can be expanded 

or contracted to accommodate the terminals and devices in any particular cabinet. Terminals and 

devices may be added or deleted as required. 

Unless specified otherwise, the following requirements apply to all specified future or provisional 

components. 
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Current transformer terminal blocks and any optional test switches shall be provided for all installed 

and future provisional current transformers. Terminal blocks for control wiring shall include not less 

than 20% extra terminal blocks for DIN rail type and rounded to the closest number for molded 

block type but not less than four extra full-size terminal blocks, for future wiring requirements. The 

backplate shall include at least 10% provision space reserved for future devices. See 8.4.4 for extra 

power terminal requirements. 

5.7 Rain sheds 

The cabinet shall be constructed to reduce minimize the ingress of water from the cabinet top when 

the doors are opened. Acceptable solutions include a sloped cabinet top or shield above the cabinet 

top to shed rainwater away from the doors toward the back of the cabinet, or a water guard or 

barrier fitted to the front edge of the top of cabinet cover or doorways. 

5.8 Fixed back and side panels 

To reduce minimize the number of penetrations through the cabinet shell, controls components shall 

not be mounted directly to the inner surfaces of the cabinet. Components shall be mounted on rigid 

steel panels with a thickness not less than the cabinet material thickness. The panel shall be that are 

attached to and spaced a minimum of 12 mm (0.5 in) from the inner side or back walls of the cabinet. 

Openings and holes in the fixed panels shall be suitable for the secure mounting of components such 

as relays, components, terminals, and DIN rail. 
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5.9 Swing panels 

If additional panel surface is needed for mounting controls components, or if components need to be 

mounted on a panel inside the cabinet, swing panels may be used. Swing panels are flat steel panels 

vertically hinged and attached to the inside walls of the cabinet. With the external door of the 

cabinet open, the swing panel, complete with its mounted components, shall be capable of being 

opened through the main door opening to allow access to the fixed panels inside the cabinet. Swing 

panels shall have latching mechanisms to secure the panel in the closed position. Swing panels shall 

be capable of being opened a minimum of 90 degrees and be equipped with a mechanism to secure 

the panel in the open position. All exposed energized terminals rated for a potential Vac > 120 Vac 

150 V or Vdc > 48 Vdc V on the back side of swing panel shall be fully protected with a removable, 

fire-resistant retardant, transparent shield, or other means, to reduce minimize the risk of accidental 

contact. 

5.10 Doors, hardware, and gaskets 

Cabinets shall be equipped with vertically hinged doors consisting of two or more hinges, or a 

continuous piano hinge, and be capable of opening a minimum of 90 degrees. If the hinges are mild 

steel, All exposed edges shall be completely welded to the door and cabinet to provide a full-

weather seal. 

The doors shall be equipped with corrosion-resistant handled latching mechanisms that secure the 

door to the cabinet at two or more points. A combination of a handle and door clamps may be used 

for small control cabinets. The handles or doors shall be suitable to be locked with a padlock fitting 

the dimensions listed in Figure 1 to be provided by the user. Unless specified otherwise, door 

handles shall not be equipped with integral key locks. 
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