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Classification of Hazardous Locations Overview

Enclosure Types

Technical Information: Hazardous Locations

Hazardous Location

Protecting electrical equipment in hazardous locations requires
special considerations. Options include traditional dust ignition-proof
designs, Ex systems designed to avoid an explosion and enclosures
that incorporate purging/pressurization solutions.

A hazardous location can be an industrial or commercial environment
specifically defined in the National Electrical Code (NEC) in which
flammable or explosive gases, liquids or dusts may be present. These
explosive agents may be present at all times, only during abnormal
operations or only when components or processes fail.

The two classification systems for hazardous locations are the NEC
Division Classification system and the IEC Zone Classification system.

National Electrical Manufacturers Association (NEMA Standard 250) and
Type Electrical and Electronic Mfg. Association of Canada (EEMAC)

Underwriters Laboratories Inc.
(UL698, 877, 886 and 894)

Canadian Standards Association
(Standard €22.2 No. 25)

9 Enclosures constructed for indoor use in hazardous locations classified as Class |l
Division 1, Groups E, F or G as defined in NFPA 70.

Class II, Division 1, Groups E, F or G — Indoor Hazardous Locations

Not specifically defined.
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Technical Information: Hazardous Locations

Hazardous Location

NEC Division Classification System (NEMA Type 9 Class/Division)

Article 500 of the NEC classifies hazardous locations according to the
properties of the flammable vapors, liquids or gases or according

to the combustible dusts or fibers which may be present and the
likelihood that a flammable or combustible concentration or quantity
is present.

Class | Locations

Class | locations are defined by the NEC as those locations in which
flammable gases or vapors are or may be present in the air in
quantities sufficient to produce explosive or ignitable mixtures.

Class | locations are divided into groups determined by the specific
gas or vapor involved: Group A, Group B, Group C or Group D.
These locations are further classified as to whether hazardous
concentrations of flammable gases or vapors are likely to occur in
the course of normal operations (Division I) or only in the case of an
accident or some unusual operating condition (Division 2).

Enclosures that can be used for Class | locations:

CLASSI DIVISION 1
NEMA Type 7 enclosures (Hoffman does not manufacture any of
these enclosures)
Purged general-purpose enclosures (subject to approval by the
inspection authority having jurisdiction)

CLASSI DIVISION 2
Same as those listed for Class |, Division

« General-purpose enclosures [such enclosures are permitted for
some applications by Article 501 of the NEC if the equipment
does not constitute a source of ignition under normal operating
conditions]

Class Il Locations

Class Il locations are defined by the NEC as those locations that are
hazardous due to the presence of combustible dusts.

Class Il locations are grouped according to the specific dust
involved: Group E combustible metal dusts or other combustible
dusts having resistivity of less than 105 ohm-centimeters; Group F
combustible dusts such as carbon black, charcoal, and coal or coke
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dusts having resistivity greater than 102 ohm-centimeters or less
than 108 ohm-centimeters; and Group G containing grain dusts or
other combustible dusts having resistivity of 105 ohm-centimeters

or greater. Class Il locations are further classified as to whether
combustible dusts may be present in the air under normal operating
conditions (Division 1) or whether combustible dusts are not normally
in the air but which may accumulate on or near electrical equipment
(Division 2).

Enclosures that can be used for Class Il locations:

CLASS 11, DIVISION 1
NEMA Type 9 enclosures

+ Pressurized enclosures (subject to approval by the inspection
authority having jurisdiction)

CLASS I, DIVISION 2

« Same as those listed for Class Il, Division 1
Dust-tight enclosures listed for use in hazardous locations. Tests
for hazardous location dust-tight enclosures are contained in ISA
12.12.01 and UL 1604. General purpose dust-tight enclosure types
as defined by UL 50 and NEMA 250 are Types 3, 4, 4X, 12, 12K and
13.

+ General-purpose enclosures (such enclosures are permitted for
some applications by Paragraph 502 of the National Electrical Code
if the equipment does not constitute a source of ignition under
normal operating conditions)

Class lll Locations

Class lll locations are defined by the NEC, in Article 503, as those
locations that are hazardous because of the presence of easily
ignitable fibers or flyings but not in quantities sufficient to produce
ignitible mixtures. Class lll locations are locations in which ignitable
fibers or materials producing combustible flyings are handled,
manufactured or used (Division 1) or locations in which ignitable
fibers are stored or handled but where no manufacturing processes
are performed (Division 2).

Enclosures that can be used for Class Il locations:
Dust-tight Enclosures. As defined by UL 50 and NEMA 250, dust-tight
enclosures are Types 3, 4, 4X, 12, 12K and 13.
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Class I: Flammable Gases, Vapors or Liquids

Technical Information: Hazardous Locations

Area Classification

North American Class, Division and Zone Protection Methods

Descriptions

Division 1: Where ignitable concentrations of
flammable gases, vapors or liquids can exist all of
the time or some of the time under normal operating

Zone 0: Where ignitable
concentrations of
flammable gases, vapors

Zone 1: Where ignitable
concentrations of
flammable gases,

Vent Div 2 : conditions. or liquids are present vapors or liquids are
; Zone 2 : continuously or for likely to exist under
| : long periods of time normal operating
; under normal operating conditions.
: : conditions.
Div 1 : Division 2: Where ignitable concentrations of Zone 2: Where ignitable
: Zone 0 : flammable gases, vapors or liquids are not likelyto  concentrations of
| i exist under normal operating conditions. flammable gases, vapors or
: liquids are not likely to exist
: Flammable . under normal operating
Liquid conditions.
or Dust Protection Methods
! Area Protection Methods
It is the user’s responsibility to determine if the chosen protection Division 1 ~Explosion proof
method meets the requirements of the application and local - Intrinsic safety (2 fault)
standards. - Purged/pressurized (Type X or Y)
Division 2 - Hermetically sealed
- Nonincendive
- Non-sparking
- Purged/pressurized (Type )
- Any Class 1, Division 1 method
- Any Class 1, Zone 0, 1 or 2 method
Groups
Division 1and 2 Zone1,1and2
A (acetylene) 1IC (acetylene and hydrogen)
B (hydrogen) IIC (acetylene and hydrogen)
C (ethylene) 1B (ethylene)
D (propane) 1A (propane)
Class II: Combustible Dusts Groups
Itis the user’s responsibility to determine if the chosen protection g;x:l:;;_‘_;;dfonl ; ﬁz:: 20.21anc 22
method meets the requirements of the application and local F (coal) e
standards. 6 (grain)
Area Classification ]
Descriptions Protection Methods
Division 1: Where ignitable Zone 20: Where combustible Zone 21: Where combustible Area Protection Methods
concentrations of combustible  dust orignitable fibers and dust orignitable fibers and Division 1 - Dust-ignition proof
dusts can exist all of the time  flyings are present continuously flyings are likely to exist - Intrinsic safety
orsome of the time under or for long periods of time in under normal operating conditions. - Pressurized
normal operating conditions.  quantities sufficient to be hazardous. Division 2 - Dust-tight
Division 2: Where ignitable Zone 22: Where dust or ignitable - Hermetically sealed
concentrations of combustible  fibers and flyings are not likely to - Nonincendive
dusts are not likely to exist under occur under normal operation in - Pressurized
normal operating conditions.  quantities sufficient to be hazardous. - Any Class II, Division 1 methods
Class lll: Ignitable Fibers and Flyings Groups
Itis the user’s responsibility to determine if the chosen protection I::::'on 1and2 I

method meets the requirements of the application and local
standards.

Area Classification

Descriptions

Division 1: Where easily ignitable fibers or materials producing combustible flyings are handled,
manufactured or used
Division 2: Where easily ignitable fibers are stored or handled.
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Protection Methods

Area Protection Methods
Division 1 - Dust-tight
- Hermetically sealed
- Intrinsic safety
Division 2 - Nonincendive
- Any Class Il, Division T method
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Technical Information: Hazardous Locations

pyT— North American Class, Division and Zone Protection Methods
CEC and NEC Summary North American Electrical Codes
Article CECSection Description
NEC 500 18-000 General requirements
NEC Division 1: Normally Hazardous Division 2: Not Normally Hazardous | | 501 AppendixJ Class |, Division requirements
Class I: Flammable Purging/Pressurization Purging/Pressurization 502 18-005 Class II, Division requirements
Gases (purged and pressurized general (purged and pressurized enclosure) 503 18-010 Class Il Division requirements
purpose enclosure*) General Purpose Enclosure* 504 Appendix F Class|, Iland I111.S. Division requirements
Class Il: Combustible ~ Purging/Pressurization** Purging/Pressurization 505 18-006 Class 1, Zone requirements )
Dusts (purged and pressurized general (purged and pressurized general plf NA Zone 20, 21 and 22 Location requirements
purpose enclosure*) purpose enclosure®)
NEMA 9 Enclosure NEMA 9 Enclosure
(general purpose enclosure®)
Class Ill: Ignitable General Purpose Enclosure General Purpose Enclosure
Fibers and Flyings (dust-tight) (dust-tight)
* General purpose enclosures are permitted for some applications by paragraph 500.8(B)(3) of the NE if the
equipment does not constitute a source of ignition under normal operating conditions.
**Subject to AHJ (Authority Having Jurisdiction) approval.
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European ATEX Protection Methods Protection Methods
Protection
. . Method Symbol IEC Standard
Fire Triangle Intrinsic Safety a 6007911
Air/Oxygen Intrinsic Safety ib 60079-11
Flammable/ Flameproof d 60079-1
Combustible / Pressurization p 60079-2
Increased Safety e 60079-7
Substance Encapsulation m 60079-18
il Immersion 0 60079-6
Powder Filling q 60079-5
Non-sparking n 60079-15
General Requirement 60079-0
Inspection and Maintenance 60079-17
Temperature Classes
* Ignition Source Maximum
. Surface
All three elements of the fire triangle Temperature Fahrenheit T-Class
must be present for ignition to occur. 250 C 840F T
300C 572F T2
200C 392F 13
Hoffman ATEX Reference Guide to European hazardous location 135¢ 75§ T
protection methods and markings. ;(5)0(6 ﬂéi 12

It is the user’s responsibility to determine if the chosen protection Modules ATEX (94/9/EC) ANNEX I (1) Classification of

method meets the requirements of the application and local Equipment Groups into Categories
standards. - -

. Required Protection
Protection Concepts Equipment Protection Performance and
Protection Equipment Group: (ategory  Atmosphere: Level: Operation:

Concepts Symbol How It Works Category 1 (Mines) M1 Methane and Dust VeryHigh ~ Two faults, remain energized
Increased Safety Exe No arcs, sparks or hot surfaces 2and3 and functioning
Non-sparking ExnA No arcs, sparks or hot surfaces 3 | (Mines) M2 Methane and Dust High severe normal operation,
Flameproof Exd Contain the explosion and quench flame 2and3 de-energize in exp. atm.
Enclosed Break® ExnW Contain the explosion and quench flame 3 1l (Above Ground) 1 Gas, Vapor, Mist, Dust  VeryHigh  Two faults
Quartz/Sand Filled Exq Contain the explosion and quench flame 2and3 1l (Above Ground) 2 Gas, Vapor, Mist, Dust  High One fault
Intrinsic Safety Exia Limit energy of sparks; limit the temperature 1,2and3 1l (Above Ground) 3 Gas, Vapor, Mist, Dust  Low Normal operation
Exib 2and3
Energy Limitation ExnlL Limit energy of sparks; limit the temperature 3 Gas Groups
Pressurized Exp Keep the flammable gas away from any hot 2and3 Typical Material Group
surfaces and ignition-capable equipment Methane ]
Simplified ExnP Keep the flammable gas away from any hot 3 Propane 1A
Pressurization surfaces and ignition-capable equipment Ethylene 1B
Encapsulation Exm Keep the flammable gas away from any hot 2and3 Hydrogen Ic
surfaces and ignition-capable equipment Acetylene (¢
0il Immersion Exo Keep the flammable gas away from any hot 2and3 All Gases I
surfaces and ignition-capable equipment
Restricted Breathing ExnR Keep the flammable gas away from any hot 3
surfaces and ignition-capable equipment
Special Exs Any proven method 1,2and3
?Enclosed Break can also be noted as Ex nC.
ATEX MARKING DIRECTIVE (94/9/EC)
® I 2 6 D
DUST
GAS
EQUIPMENT CATEGORY
EQUIPMENT GROUP
EUROPEAN EXPLOSIVE ATMOSPHERE SYMBOL
EEx e I T6
TEMPERATURE CLASS
GAS GROUP
PROTECTION METHOD A I EX
EUROPEAN EXPLOSIVE ATMOSPHERE
PROTECTION CONCEPT
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Comparing Divisions, Zones and Categories

Occurance
CEC, NECEditions Zone System Category System
Frequency Division System CEC, NEC ATEX
Continuous Zone 0,20 Category 1
Intermittent Class|, Division 1 Zone 1,21 Category 2
Periodically Class I, Division 1 Zone 1,21 Category 2
Abnormal Condition (lass |, Division 2 Zone2,22 Category 3
Abnormal Condition Class Il, Division 2 Zone 2,22 Category 3
International Protection Standards
Applicable Certification Applicable Certification Applicable Certification Applicable Certification
Area Protection Methods Documents: USA Documents: Canada Documents: IECEx Scheme® Documents: Europe
Zone0*? - Intrinsic safety, “ia” (2 fault) UL60079-11 (SAE60079-11 IEC60079-11 EN50020°¢
- Encapsulation, “ma” — — IEC60079-18 EN 60079-18
«  (lass 1, Division 1 intrinsic uL93 (SA 157 — —
safety (2 fault) method
«  Special requirements — — — EN50284 ¢
Zone1? - Encapsulation, “mb” UL60079-18 (SAE79-18 IEC60079-18 EN60079-18
(“m” for USA and Canada)
« Flameproof, “d” UL60079-1 (SAE60079-1 IEC60079-1 EN 50018 or EN 60079-1
« Increased safety, “e” UL 60079-7 CSAE79-7 IEC60079-7 EN 50019 or EN 60079-7
« Intrinsic safety, “ib” (1 fault) UL60079-11 (SAE60079-11 IEC60079-11 EN 50020
< Oilimmersion, “0” UL60079-6 (SA E60079-6 IEC60079-6 EN 50015
«  Powderfilling, “q" UL 60079-5 (SA E60079-5 IEC60079-5 EN 50017
«  Pressurization, “px” or “py” NFPA 496 (SA E60079-2 IEC60079-2 EN 60079-2
(“p”for USA)
< Any(lass 1, Zone 0 method — — — —
« Anydlass|, Division 1 method — — — —
Zone2 «  Energylimited, “nC” or “nL” UL60079-15 (SAE60079-15 IEC60079-15 EN 60079-15
« Hermetically sealed, “nC" UL60079-15 (SAE60079-15 IEC60079-15 EN60079-15
« Nonincendive, “n(” UL 60079-15 CSAE60079-15 IEC60079-15 EN 60079-15
« Non-sparking, “nA” UL 60079-15 (SAE60079-15 IEC60079-15 EN 60079-15
«  Pressurization, “nZ" — (SAE60079-15 — EN 60079-15
«  Pressurization, “pz” (“p” for USA) NFPA 496 (SAE60079-2 IEC60079-2 EN 60079-2
« Restricted breathing, “nR” UL 60079-15 (SAE60079-15 IEC60079-15 EN 60079-15
« Any(lass 1, Zone 0 or 1 method — — — —
« Any Class 1, Division 1 or 2 method — — — —

2For Zone 0 and 1 protection methods, there are also general requirement documents for the USA (UL 60079-0), Canada (CSA E60079-0), IECEx Scheme (IEC 60079-0), and Europe (EN 60079-0 or EN 50014).

®In addition to the EIC 60079 series noted above that address Class 1 protection methods, there is also a product-specific Class 1, Zone 1and 2 certification document for electrical resistance heat tracing, [EC 62086-1.
<As part of the European ATEX Directive, Category 1 (Zone 0) electrical apparatus shall also comply with EN 50284.

9 EN 50284 contains special requirements for construction, test and marking of Category 1 (Zone 0) electrical apparatus under the European ATEX Directive.
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What is Arc Flash?

An arc flash explosion is a very dangerous and often costly electrical system malfunction that occurs as a short circuit between electrified
conductors. When the isolation between the conductors is breached or can’t contain the applied voltage, the air immediately surrounding
the short can ionize, creating an intense energy flash of 5,000 F or more.

Often, an arc flash event is triggered by operator movement or contact with the energized equipment. This is a particular threat when faults
occur within an enclosure. A phase-to-ground or phase-to-phase fault that results in an explosion can cause fatal injuries and severe burns
and produce considerable property damage.

Standards Organizations and Arc Flash
Protection

To protect operators, OSHA and NFPA 70E standards require a “flash
protection boundary.” OSHA has adopted the National Fire Protection
Association’s “70E Standards for Electric Safety in the Workplace” as
an acceptable means of compliance to meet this requirement.

The Occupational Safety and Health Administration (OSHA) maintains
that electrical work should only take place on de-energized WA R N I N
equipment. Access to potentially energized equipment capable of
generating an arc flash must be limited to qualified personnel with
extensive protective clothing and equipment, including fire-resistant POTENTIAL ARC FLASH HAZARD
suits and hoods along with non-conductive wands. PPE REQUIRED
The National Electric Code requires that electrical control panels Flash Hazard Boundary
that might generate arc flash carry a permanent label applied by the Callcm? Flash Hazard at 18 inches
panel builder. _  PPELevel,
. — Shock Hazard When Cover is
Incident Energy _— Limited Approach
Incident energy, defined by NFPA as “the amount of energy — Restricted Approach
. L ____ Prohibited Approach
impressed on a surface, a certain distance from a source, generated

during an electrical arc event,” is a key term in understanding arc-
flash hazards. Incident energy is a measure of the heat created by the
electrical arc and is expressed in calories per centimeter-squared.

The two most important numbers to remember are 1.2 and 40.
Incident energy levels greater than 1.2 calories per centimeter-
squared can produce second-degree burns. The NFPA 70E requires
that workers wear personal protective equipment (PPE) when
working with 50 volts or more. Arc flash levels above 40 calories

per centimeter-squared can be fatal, usually resulting in a massive
pressurized blast with sound pressure waves and projectiles. The PPE
is available for exposures up to 100 calories per centimeter-squared;
however, the force from the pressurized blast can be fatal regardless
of the PPE.

Refer to the NFPA website, , for complete information.

How Does NFPA 70E Relate to My Enclosure?

NFPA 70E requires protective equipment and clothing if an operator intends to open an electrical enclosure containing voltage greater than
50 VAC. NFPA 70E does not consider arc flash hazard to personnel once the enclosure is closed. Hoffman offers enclosures and accessories
that comply with the equipment requirements of NFPA 70.

Please note, there are no tests specified in the NFPA 70E standard that rate an enclosure’s resistance to arc flash energy. There is also nothing
that can be done to the enclosure, other than keeping it closed, that would be a suitable alternative to the requirement in the NFPA 70E that
states that personnel must wear protective clothing when opening an enclosure that may contain live power.
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Preventing Arc Flash Explosions

[

Warning Label

The label is the first step. However, arc flash levels may change as
routine maintenance and repair are performed.

The arc flash hazard level of any piece of equipment depends on

the available fault current and the time it takes to trip the nearest
upstream overcurrent protection device. In most cases, a local utility
engineer can determine the fault current levels; however, these fault
current values may be based on the impedance of the transformer
that serves the facility, and additional impedances upstream of the
transformer can lower the number. If these additional impedances
are notincluded in the calculations, then the incident energy levels
may be underestimated.

Short circuit current levels in electric utility systems are continuously
changing as both electricians and maintenance workers replace
overcurrent devices, fuses and panel boards or upgrades are made to
the system. Any of these changes can have an effect on the arc flash
energy level, but may not be noted on the warning label.

Protective Clothing

Anyone working on equipment that might generate an arc flash is
required to wear protective clothing, including fire-retardant suits,
gloves, face shield/goggles and other gear as stated in the Standards.

INTERSAFE Data Interface Ports

External
Data
Pocket

—
g
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Technical Information: Arc Flash

Arc Flash Protection

Equipment that Limits Exposure

Although no single piece of equipment can completely eliminate
arc flash hazards, making it convenient to perform most routine
maintenance tasks without directly accessing the equipment can
significantly reduce the risk.

Providing external plug-ins to equipment inside an enclosure is one
approach. Properly designed and insulated panels that are wired

to the appropriate equipment inside allows operators to change
settings and monitor performance without opening the enclosure.

INTERSAFE® Data Interface Ports by Hoffman are mounted on an
enclosure to allow access to the programming devices inside the
enclosure without opening the enclosure door.

Another approach to minimize exposure is to keep manuals and
various worksheets outside the enclosure, but still conveniently close
to the equipment. A data pocket that mounts on the outside of the
enclosure protects manuals and records when closed but is easily
accessed when necessary.

Finally, a power isolation enclosure, a smaller enclosure, interlocked
to the main enclosure can be installed to isolate, or sequester, the
fused disconnect switch or circuit breaker from the main control
panel.

With a traditional disconnect switch inside the main enclosure, live
power is still present on the line side of the disconnect switch. Since
live power is still being fed upstream to the disconnect switch on the
panel, the threat of an arc flash incident remains.

An external disconnect enclosure attaches to the side of the main
control enclosure and houses only the disconnect switch or circuit
breaker, physically removing it from the main enclosure. Power
passes from the disconnect enclosure to the main enclosure via a
terminal block mounted on the shared enclosure walls. When the
disconnect switch is off, there is no power coming into the main
control enclosure. The live line side of the disconnect switch is
isolated in the SEQUESTR® Enclosure.

Besides housing the external disconnect, the Hoffman SEQUESTR
External Disconnect Enclosure System interlocks the doors of the
main control cabinet when the disconnect switch is powered on.
This allows users to comply with the disconnect door interlocking
requirements of UL 508A, NFPA79, IEC 60204 and HS 1738, the most
common electrical standards for industrial machinery.

Because the disconnect switch or circuit breaker is now isolated, the
SEQUESTR Enclosure enables technicians to work inside the main
enclosure without the need for PPE (after verifying that power is off
to the load side of the switch).

SEQUESTR Isolation Enclosure

© 2010 Pentair Technical Products
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Sanitary Washdown Overview

Maintaining a sanitary processing environment is crucial to food, beverage and pharmaceutical manufacturers. Removal of all waste
materials and residues from processing systems and controls is essential. For these manufacturers, thorough daily washdowns are critical to
ensuring cleanliness and product quality.

Incomplete washdowns can result in bacteria or mold contamination of products which can lead to delays in production, lost productivity,
reduced sales, product recalls, litigation, tarnished company reputation and diminished brand equity.

Equally critical is the need for complete runoff. Flat and hidden surfaces are challenging to clean and a typical rectangular-designed
enclosure has many of these surfaces. This is particularly challenging in and around tightly confined control systems and process electronics.

Sanitary Enclosure Design Criteria

The hygiene requirements, strategy and risk assessment for selecting an enclosure needs to be based on the process for which the machine is
intended.

Sanitary enclosure design criteria for equipment used in storing, preparing or handling foods and beverages revolve around the ability to
minimize standing and pooling of water and cleaning solutions, reduce areas that can harbor bacteria and promote easy wipe- or washdown.

Sloped, Smooth Surfaces Sloping Flange
Trough Collar

Sloped horizontal-running surfaces, including sloped top, sloping
flange trough collar and sloping door flanges, keep water from
pooling on the enclosure. Sloped tops must be greater than 15
degrees to promote cleaning solution runoff. In addition, the
enclosure surface must be free of imperfections such as pits, folds,
cracks and crevices, with the roughness equal to or better than a
number 4 mill finish, with a Roughness Average (RA) value of less
than 32 pin.

Sloping Door Flange

Hoffman WATERSHED® Enclosures incorporate a sloping flange trough collar
and sloping door flange as well as a sloped top to ensure complete runoff.

Fasteners, Handles and Hinges

Fasteners, handles or hinges used on the enclosure must be
cleanable with no exposed threads or recesses.

Piano/continuous hinges are not acceptable in most sanitary
environments due to the difficulty in keeping them clean.
WATERSHED® Enclosures feature easily accessible, flange-
mounted, bullet-style hinges that minimize entrapment. Rounded,
asymmetrical lift-off hinges provide easy access and allow complete
hinge area cleaning.

Standard industrial enclosure latches are generally not suitable for
washdown applications, because they typically don’t include features
that facilitate runoff and may not have adequate seal integrity. The
latches typically specified are flush with the enclosure or smooth with
a minimum of openings such as slots.

They also latch forcefully enough to keep washdown solutions out of
the enclosure.

i
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Seal/Gasket Considerations

A properly mounted, well-performing seal or gasket is critical to the protection of electrical equipment inside the enclosure. Holes, cutouts
and viewing panels must be fully protected by a good seal.

To seal its WATERSHED® Enclosures, Hoffman uses a polyurethane foam gasket that has been poured to form a continuous gasket without
gaps. Periodically, gaskets should be checked for resiliency loss and gasket compression.

Mounting

Sanitary legs and stand off mounting brackets must be used to allow cleaning behind and underneath the enclosure. Adjustable legs can
accommodate a floor’s drainage slope without shimming, reducing potential entrapment areas.

Standards

Several well-known organizations, including the International Electrochemical Commission (IEC), Underwriters Laboratories Inc. (UL), the
National Electrical Manufacturers Association (NEMA) and the National Sanitation Foundation (NSF), have created performance standards
relating to enclosures used in the washdown environment. These standards are chiefly concerned with water pressure, liquid temperature
and sanitary design.

Enclosure Testing Standards

IEC

IP69K is a high pressure, high temperature/jet stream washdown using a 30-degree fan nozzle at a distance of 100 mm to 150 mm (3.9 in. to
5.9 in.) from the object under test. The water temperature is 80 C +/- 5 C (176 F), and the water pressure at nozzle is 8,000 kPa to 10,000 kPa
(1,160 psi to 1,450 psi) with a water flow of 14 I/min. to 16 I/min. (3.69 gal/min. to 4.22 gal/min.), approximately 4 gallons per minute.

NEMA
NEMA has ICS 5, Annex F-2002: High pressure power wash. However, this has no Type rating, 1,200 psi, 140 F, 1 gallon per minute.

UL

UL 4X washdown requirements use the cold line temperature water from a 25.4 mm (1.0 in.) inside diameter nozzle at a rate of 246 |/min. (65
gallons per min.) The water is directed at the joints of the enclosure at a distance of 3.0 m to 3.7 m (10 ft. to 12 ft.) and is to be moving at a rate
of 1.6 s/cm. (4 seconds per linear inch).

NSF
The NSF/ANSI 169 standard specifies the essential sanitary design criteria for food equipment and devices, including electrical enclosures.
NSF/ANSI 169 certification, as it applies to electrical enclosures, assures that all hinges, mounting devices, latches and door surfaces will
protect the critical equipment while resisting exposure to environmental elements and accumulation of dirt and debris. A few of the design
and construction criteria that are required for NSF/ANSI 169 include:
- lift-off hinges with removable pins (no continuous hinges are allowed)
leg stands that provide a minimum unobstructed clearance of 6 in. beneath the enclosure
+ sloped surfaces to facilitate runoff (including a sloped top and door edges)
- asloped flange trough gutter above the enclosure door opening
- welded joints and seams that have been deburred
- easy-to-clean fasteners including slot-head quarter-turn latches
+ no exposed threads or projecting screws or studs in a food or splash zone
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Technical Information: Wireway Fill and Disconnect Wire Bend Space

Wireway Fill

A PENTAIR COMPANY

Wireway Fill Tables

Lay-In and Feed-through Type 12 and Type 3R (Based on 2008 National Electric Code)

Wireway Size and Maximum Number of Conductors Allowed
(Areas shown are 20% of the full interior cross sectional area of the wireway)
Conductor Areaof Conductor Areaof
Size Conductor 2.50x2.50 4.00x4.00 6.00%6.00 8.00x8.00 12.00x6.00 Size Conductor 2.50x2.50 4.00x4.00 6.00x6.00 8.00x8.00 12.00x6.00

AWG-MCM (sq.in.) (1.11sq.in.) (2.98sq.in.) (6.87sq.in.) (124sq.in.) (13.7sq.in.) AWG-MCM (sq.in.) (1.11sq.in.) (2.98sq.in.) (6.87q.in.) (124sq.in.) (13.7sq.in.)
“RFH-2, FFH-2, RH” 12 0.0181 61 164 379 684 757
18 0.0145 76 205 473 854 945 10 0.0243 45 122 282 509 564
16 0.0172 64 173 399 720 797 8 0.0437 25 68 157 283 313
14 0.0209 52 1426 328 592 656 “RHH*, RHW*, RHW-2*, THHW, THW, AF, XF, XFF, THW-2, TW”
12 0.0260 42 14 264 476 527 14 0.0209 52 142 328 592 656
“RHW-2, RHH, RHW” 12 0.0260 4 14 264 476 527
14 0.0293 37 101 234 422 467 10 0.0333 33 89 206 3N m
12 0.0353 31 84 194 350 388 8 0.0556 19 53 123 222 246
“RHW-2, RHH, RHW, RH” 6 0.0726 15 4 94 170 188
10 0.0437 25 68 157 283 313 4 0.0973 n 30 70 127 140
8 0.0835 13 35 82 148 164 3 0.1134 9 26 60 109 120
6 0.1041 10 28 65 18 131 2 0.1333 8 22 51 92 102
4 0.1333 8 22 51 92 102 1 0.1901 5 15 36 65 7
3 0.1521 7 19 45 81 90 1/0 0.2223 4 13 30 55 61
2 0.1750 6 17 39 70 78 2/0 0.2624 4 n 26 47 52
1 0.2660 4 n 25 46 51 3/0 0.3117 3 9 2 39 43
1/0 0.3039 3 9 22 40 45 4/0 0.3718 2 8 18 33 36
2/0 0.3505 3 8 19 35 39 250 0.4596 2 6 14 26 29
3/0 0.4072 2 7 16 30 33 300 0.5281 2 5 13 23 25
4/0 0.4754 2 6 14 26 28 350 0.5958 1 5 n 20 23
250 0.6291 1 4 10 19 21 400 0.6619 1 4 10 18 20
300 0.7088 1 4 9 17 19 500 0.7901 1 3 8 15 17
350 0.7870 1 3 8 15 17 600 0.9729 1 3 7 12 14
400 0.8626 1 3 7 14 15 700 1.1010 1 2 6 " 12
500 1.0082 1 2 6 12 13 750 1.1652 0 2 5 10 n
600 1.2135 0 2 5 10 n 800 1.2272 0 2 5 10 n
700 1.3561 0 2 5 9 10 900 1.3561 0 2 5 9 10
750 1.4272 0 2 4 8 9 1000 1.4784 0 2 4 8 9
800 1.4957 0 1 4 8 9 1250 1.8602 0 1 3 6 7
900 1.6377 0 1 4 7 8 1500 21695 0 1 3 5 6
1000 1.7719 0 1 3 6 7 1750 24773 0 1 2 5 5
1250 2.3479 0 1 2 5 5 2000 2.7818 0 1 2 4 4
1500 2.6938 0 1 2 4 5 “TFN, TFFN, THHN, THWN, THWN-2"
1750 3.0357 0 0 2 4 4 18 0.0055 200 541 1248 2252 2493
2000 3.3719 0 0 2 3 4 16 0.0072 153 413 953 1720 1904
“SF-2, SFF-2" 14 0.0097 113 307 708 1277 1413
18 0.0115 96 259 597 1077 192 12 0.0133 83 224 516 931 1030
16 0.0139 79 214 494 891 986 10 0.0211 52 4 325 587 649
14 0.0172 64 173 399 720 797 8 0.0366 30 81 187 338 374
“SF-1, SFF-1" 6 0.0507 21 58 135 244 270
18 o6 | 160 | 4 | wss | 1905 2109 4 0.0824 3 36 8 150 166
“RFH-1, AF, XF, XFF, AF, TF, TFF, TW” 3 0.0973 n 30 70 127 140
18 0.0080 138 372 858 1548 1713 2 0.1158 9 25 59 106 18
16 0.0109 101 273 630 1136 1257 1 0.1562 7 19 43 79 87
14 0.0139 79 214 494 891 986 1/0 0.1855 5 16 37 66 3

The 2008 National Electric Code limits wireway fill as follows:

1. Awireway shall not contain more than thirty current-carrying conductors except where the ampacity has been adjusted according to Table 310-15(b)(2)(a).

2. The sum of the cross-sectional areas of all conductors shall not exceed 20% of the interior cross-sectional area of the wireway.

NOTE: Section 14 of NFPA 79 allows 50% fill for industrial machine wireway.
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ér" ® Technical Information: Wireway Fill and Disconnect Wire Bend Space
Wireway Fill

A PENTAIR COMPANY

Wireway Size and Maximum Number of Conductors Allowed
(Areas shown are 20% of the full interior cross sectional area of the wireway)
Conductor Areaof Conductor Areaof
Size Conductor 2.50x2.50 4.00x4.00 6.00x6.00 8.00x8.00 12.00x6.00 Size Conductor 2.50x2.50 4.00x4.00 6.00x6.00 8.00x8.00 12.00x6.00

AWG-MCM (sq.in.), (1.11sq.in.) (2.98sq.in.) (6.875sq.in.) (124sq.in.) (13.75q.in.) AWG-MCM (sq.in.) (1.11sq.in.) (2.985q.in.) (6.87q.in.) (124sq.in.) (13.7sq.in.)
Continued 2/0 0.2027 5 14 33 61 67
2/0 0.2223 4 13 30 55 61 3/0 0.2463 4 12 27 50 55
3/0 0.2679 4 n 25 46 51 4/0 0.3000 3 9 22 4 45
4/0 03237 3 9 2 38 /2 “XHHW, ZW, XHHW-2, XHH"
250 0.3970 2 7 17 3 34 14 0.0139 79 214 494 891 986
300 0.4608 2 6 14 26 29 12 0.0181 61 164 379 684 757
350 0.5242 2 5 13 23 26 10 0.0243 45 122 282 509 564
400 0.5863 1 5 n 21 23 8 0.0437 25 68 157 283 313
500 0.7073 1 4 9 7 19 6 0.0590 18 50 116 209 232
600 0.8676 1 3 7 14 15 4 0.0814 3 36 84 152 168
700 0.9887 1 3 6 12 13 3 0.0962 n 30 n 128 142
750 1.0496 1 2 6 n 13 2 0.1146 9 26 59 108 19
800 11085 0 2 6 n 12 1 0.1534 7 19 44 80 89
900 1.231 0 2 5 10 n 10 0.1825 6 16 37 67 75
1000 13478 0 2 5 9 10 2/0 0.2190 5 13 31 56 62
“PF, PGFF, PGF, PFF, PTF, PAF, PTFF, PAFF, TFE, FEP, PFA, FEPB, PFAH” 3/0 0.2642 4 n 25 46 51
18 0.0058 190 513 1184 2135 2364 4/0 0.3197 3 9 21 38 LY}
16 0.0075 147 397 915 1651 1828 250 0.3904 2 7 7 3 35
14 0.0100 110 297 686 1238 1371 300 0.4536 2 6 15 27 30
12 0.0137 80 217 501 904 1000 350 0.5166 2 5 13 23 26
10 0.0191 57 156 359 648 n7 400 0.5782 1 5 n 21 23
8 0.0333 33 89 206 n am 500 0.6984 1 4 9 17 19
6 0.0468 23 63 146 264 292 600 0.8709 1 3 7 14 15
4 0.0670 16 44 102 184 204 700 0.9923 1 3 6 12 13
3 0.0804 3 37 85 154 170 750 1.0532 1 2 6 n 13
2 0.0973 n 30 70 127 140 800 1122 0 2 6 n 12
1 0.1399 7 21 49 88 98 900 1.2351 0 2 5 10 n
10 0.1676 6 17 40 73 81 1000 13519 0 2 5 9 10
2/0 0.2027 5 14 33 61 67 1250 1.7180 0 1 3 7 7
3/0 0.2463 4 12 27 50 55 1500 2.0157 0 1 3 6 6
4/0 0.3000 3 9 22 4 45 1750 23127 0 1 2 5 5
“IF, IFF, 7" 2000 26073 0 1 2 4 5
18 0.0045 245 662 1526 2752 3047 “KF-2, KFF-2"
16 0.0061 181 488 125 2030 2247 18 0.0031 356 961 215 3995 4423
14 0.0083 133 359 827 1492 1652 16 0.0044 251 677 1560 2815 3116
12 0.0117 94 254 587 1058 mn 14 0.0064 172 465 1073 1935 2142
10 0.0191 57 156 359 648 ni 12 0.0093 18 320 738 1331 1474
8 0.0302 36 98 227 40 454 10 0.0139 79 214 494 891 986
6 0.0430 25 69 159 288 318 “KF-1, KFF-1"
4 0.6250 1 4 10 19 n 18 0.0026 424 1146 2641 4764 5073
3 0.0855 2 34 80 144 160 16 0.0037 298 805 1856 3347 3705
2 01029 10 28 66 120 133 14 0.0055 200 541 1248 252 2493
1 0.1269 8 3 54 97 108 12 0.0083 133 359 827 1492 1652
10 0.1676 6 17 40 73 81 10 0.0127 86 234 540 975 1079

The 2008 National Electric Code limits wireway fill as follows:

1. Awireway shall not contain more than thirty current-carrying conductors except where the ampacity has been adjusted according to Table 310-15(b)(2)(a).

2. The sum of the cross-sectional areas of all conductors shall not exceed 20% of the interior cross-sectional area of the wireway.

NOTE: Section 14 of NFPA 79 allows 50% fill for industrial machine wireway.
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Technical Information: Wireway Fill and Disconnect Wire Bend Space
Wireway Fill

A PENTAIR COMPANY

Lay-In Type 1 (Based on 2008 National Electric Code)

Wireway Size and Maximum Number of Conductors Allowed
(Areas shown are 20% of the full interior cross sectional area of the wireway)
Conductor Areaof 10.00x 12.00x Conductor Areaof 10.00x 12.00x
Size Conductor | 2.50x2.50 | 4.00x4.00 | 6.00x6.00 | 8.00x8.00 10.00 12.00(28.8 Size Conductor | 2.50x2.50 | 4.00x4.00 | 6.00x6.00 | 8.00x8.00 10.00(20 12.00(28.8
AWG-MCM (sq.in.) (1.25sq.in.) | (3.20sq.in.) | (7.20sq.in.) | (12.8sq.in.) | (20sq.in.) sq.in.) AWG-MCM (sq.in.), (1.25sq.in.) | (3.20sq.in.) | (7.20sq.in.) | (12.8sq.in.) sq.in.) sq.in.)
“RFH-2, FFH-2, RH” 12 0.0181 69 176 397 707 1104 1591
18 0.0145 86 220 496 882 1379 1986 10 0.0243 51 131 296 526 823 1185
16 0.0172 72 186 418 744 1162 1674 8 0.0437 28 3 164 292 457 659
14 0.0209 59 153 344 612 956 1377 “RHH*, RHW*, RHW-2*, THHW, THW, AF, XF, XFF, THW-2, TW”
12 0.0260 48 123 276 492 769 1107 14 0.0209 59 153 344 612 956 1377
“RHW-2, RHH, RHW” 12 0.0260 48 123 276 492 769 107
14 0.0293 4 109 245 436 682 982 10 0.0333 37 96 216 384 600 864
12 0.0353 35 90 203 362 566 815 8 0.0556 2 57 129 230 359 517
“RHW-2, RHH, RHW, RH” 6 0.0726 17 44 99 176 275 396
10 0.0437 28 3 164 292 457 659 4 0.0973 12 32 3 131 205 295
8 0.0835 14 38 86 153 239 344 3 0.1134 n 28 63 12 176 253
6 0.1041 12 30 69 122 192 276 2 01333 9 24 54 96 150 216
4 01333 9 24 54 96 150 216 1 0.1901 6 16 37 67 105 151
3 01521 8 21 47 84 31 189 /0 0.2223 5 14 32 57 89 129
2 0.1750 7 18 4 73 14 164 2/0 0.2624 4 12 27 48 76 109
1 0.2660 4 12 27 48 75 108 3/0 0.3117 4 10 23 4 64 92
10 0.3039 4 10 23 LY} 65 94 4/0 0.3718 3 8 19 34 53 77
2/0 0.3505 3 9 20 36 57 82 250 0.4596 2 6 15 27 L] 62
3/0 0.4072 3 7 7 31 49 70 300 0.5281 2 6 13 24 37 54
4/0 0.4754 2 6 15 26 2 60 350 0.5958 2 5 12 21 3 48
250 0.6291 1 5 n 20 3 45 400 0.6619 1 4 10 19 30 43
300 0.7088 1 4 10 18 28 40 500 0.7901 1 4 9 16 25 36
350 0.7870 1 4 9 16 25 36 600 0.9729 1 3 7 13 20 29
400 0.8626 1 3 8 14 23 33 700 11010 1 2 6 n 18 26
500 1.0082 1 3 7 12 19 28 750 1.1652 1 2 6 10 17 24
600 1.2135 1 2 5 10 16 23 800 1.2272 1 2 5 10 16 23
700 13561 0 2 5 9 14 21 900 13561 0 2 5 9 14 2
750 1.4272 0 2 5 8 14 20 1000 1.4784 0 2 4 8 3 19
800 1.4957 0 2 4 8 3 19 1250 1.8602 0 1 3 6 10 15
900 1.6377 0 1 4 7 12 7 1500 21695 0 1 3 5 9 13
1000 1.7719 0 1 4 7 n 16 1750 24773 0 1 2 5 8 1
1250 2.3479 0 1 3 5 8 12 2000 27818 0 1 2 4 7 10
1500 2.6938 0 1 2 4 7 10 “TEN, TFEN, THHN, THWN, THWN-2"
1750 3.0357 0 1 2 4 6 9 18 0.0055 227 581 1309 2327 3636 5236
2000 337119 0 0 2 3 5 8 16 0.0072 173 444 1000 1777 2777 4000
“SF-2, SFF-2" 14 0.0097 128 329 42 1319 2061 2969
18 0.0115 108 278 626 3 1739 2504 12 0.0133 93 240 50 962 1503 2165
16 0.0139 89 230 517 920 1438 2071 10 0.0211 59 151 341 606 947 1364
14 0.0172 72 186 418 744 1162 1674 8 0.0366 34 87 196 349 546 786
“SF-1, SFF-1” 6 0.0507 24 63 142 252 394 568
18 | 0.0065 | 192 | 492 | 1107 | 1969 | 3076 | 4430 4 0.0824 15 38 87 155 242 349
“RFH-1, AF, XF, XFF, AF, TF, TFF, TW” 3 0.0973 12 32 73 131 205 295
18 0.0080 156 400 900 1600 2500 3600 2 0.1158 10 27 62 110 172 248
16 0.0109 14 293 660 174 1834 2642 1 0.1562 8 20 46 81 128 184
14 0.0139 89 230 517 920 1438 2071 1/0 0.1855 6 17 38 69 107 155

The 2008 National Electric Code limits wireway fill as follows:

1. A wireway shall not contain more than thirty current-carrying conductors except where the ampacity has been adjusted according to Table 310-15(b)(2)(a).
2. The sum of the cross-sectional areas of all conductors shall not exceed 20% of the interior cross-sectional area of the wireway.

NOTE: Section 14 of NFPA 79 allows 50% fill for industrial machine wireway.
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Wireway Fill

A PENTAIR COMPANY

Wireway Size and Maximum Number of Conductors Allowed
(Areas shown are 20% of the full interior cross sectional area of the wireway)
Conductor Areaof 10.00x 12.00x Conductor Areaof 10.00x
Size Conductor | 250x250 | 4.00x4.00 | 6.00x6.00 | 8.00x8.00 10.00(20 12.00(28.8 Size Conductor | 250x2.50 | 4.00x4.00 | 6.00x6.00 | 8.00x8.00 10.00(20 | 12.00x12.00
AWG-MCM (sq.in.) (1.25sq.in.) | (3.20sq.in.) | (7.20sq.in.) | (12.8sq.in.) sq.in.) sq.in.) AWG-MCM (sq.in.) (1.25sq.in.) | (3.20sq.in.) | (7.20sq.in.) | (12.8sq.in.) sq.in.) (28.8sq.in.)
Continued 2/0 0.2027 6 15 35 63 98 142
2/0 0.2223 5 14 32 57 89 129 3/0 0.2463 5 12 29 51 81 116
3/0 0.2679 4 n 26 47 74 107 4/0 0.3000 4 10 24 2 66 96
4/0 0.3237 3 9 22 39 61 88 “XHHW, ZW, XHHW-2, XHH”
250 0.3970 3 8 18 32 50 72 4 0.0139 89 230 517 920 1438 2071
300 0.4608 2 6 15 27 3 62 12 0.0181 69 176 397 707 1104 1591
350 0.5242 2 6 13 24 38 54 10 0.0243 51 131 296 526 823 1185
400 0.5863 2 5 12 21 34 49 8 0.0437 28 73 164 292 457 659
500 0.7073 1 4 10 18 28 40 6 0.0590 21 54 122 216 338 488
600 0.8676 1 3 8 14 23 33 4 0.0814 15 39 88 157 245 353
700 0.9887 1 3 7 12 20 29 3 0.0962 12 33 74 133 207 299
750 1.0496 1 3 6 12 19 27 2 0.1146 10 27 62 m 174 251
800 1.1085 1 2 6 n 18 25 1 0.1534 8 20 46 83 130 187
900 1231 1 2 5 10 16 23 10 0.1825 6 7 39 70 109 157
1000 13478 0 2 5 9 14 21 2/0 0.2190 5 14 32 58 91 131
“PF, PGFF, PGF, PFF, PTF, PAF, PTFF, PAFF, TFE, FEP, PFA, FEPB, PFAH” 3/0 0.2642 4 12 27 48 75 109
18 0.0058 215 551 1241 2206 3448 4965 4/0 0.3197 3 10 22 40 62 90
16 0.0075 166 426 960 1706 2666 3840 250 0.3904 3 8 18 32 51 3
14 0.0100 125 320 720 1280 2000 2880 300 0.4536 2 7 15 28 44 63
12 0.0137 91 233 525 934 1459 2102 350 0.5166 2 6 13 24 38 55
10 0.0191 65 167 376 670 1047 1507 400 0.5782 2 5 12 22 34 49
8 0.0333 37 96 216 384 600 864 500 0.6984 1 4 10 18 28 4
6 0.0468 26 68 153 273 427 615 600 0.8709 1 3 8 14 22 33
4 0.0670 18 47 107 191 298 429 700 0.9923 1 3 7 12 20 29
3 0.0804 15 39 89 159 248 358 750 1.0532 1 3 6 12 18 27
2 0.0973 12 32 3 131 205 295 800 1122 1 2 6 n 7 25
1 0.1399 8 22 51 91 142 205 900 1.2351 1 2 5 10 16 23
10 0.1676 7 19 4 76 19 m 1000 13519 0 2 5 9 14 21
2/0 0.2027 6 15 35 63 98 142 1250 1.7180 0 1 4 7 1 16
3/0 0.2463 5 12 29 51 81 116 1500 2.0157 0 1 3 6 9 14
4/0 0.3000 4 10 24 42 66 96 1750 2.3127 0 1 3 5 8 12
“IF, IFF, 7" 2000 2.6073 0 1 2 4 7 n
18 0.0045 277 m 1600 2844 4444 6400 “KF-2, KFF-2"
16 0.0061 204 524 1180 2098 3278 4 18 0.0031 403 1032 232 4129 6451 9290
14 0.0083 150 385 867 1542 2409 3469 16 0.0044 284 727 1636 2909 4545 6545
12 0.0117 106 3 615 1094 1709 2461 14 0.0064 195 500 125 2000 3125 4500
10 0.0191 65 167 376 670 1047 1507 12 0.0093 134 344 774 1376 2150 3096
8 0.0302 4 105 238 423 662 953 10 0.0139 89 230 517 920 1438 2071
6 0.0430 29 74 167 297 465 669 “KF-1, KFF-1”
4 0.6250 2 5 n 20 32 46 18 0.0026 480 1230 2769 4923 7692 11076
3 0.0855 14 37 84 149 233 336 16 0.0037 337 864 1945 3459 5405 7783
2 0.1029 12 31 69 124 194 279 14 0.0055 227 581 1309 2327 3636 5236
1 0.1269 9 25 56 100 157 226 12 0.0083 150 385 867 1542 2409 3469
10 0.1676 7 19 42 76 19 m 10 0.0127 98 251 566 1007 1574 2267

The 2008 National Electric Code limits wireway fill as follows:

1. Awireway shall not contain more than thirty current-carrying conductors except where the ampacity has been adjusted according to Table 310-15(b)(2)(a).
2. The sum of the cross-sectional areas of all conductors shall not exceed 20% of the interior cross-sectional area of the wireway.

NOTE: Section 14 of NFPA 79 allows 50% fill for industrial machine wireway.
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Technical Information: Wireway Fill and Disconnect Wire Bend Space
Disconnect Wire Bend Space

? ér" ®

A PENTAIR COMPANY

Disconnect Wire Bend Space Tables
Allen-Bradley Bulletin 1494F Disconnect Switches

Wire Bend Space Above Disconnect
Bulletin A22? Bulletin A21 Bulletin A28, A34
When When When When When When When When When
Type Amp E1=3.84 E1=6.75 E1=9.50 E1=10.5 A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 w1 w1 w1 w1 w1 w1 w1 w1
N30 30A 3.25 6.25 8.88 = 531 11.31 9.31 15.31 18.31
NF30 30A 3.25 6.25 8.88 — 531 1.31 9.31 15.31 18.31
N60 60A 2.50 5.25 8.12 = 4.62 10.62 8.62 14.62 17.62
NF60 60A 2.50 5.25 8.12 — 4.62 10.62 8.62 14.62 17.62
N100 100A = 3.50 6.25 = = 8.75 6.75 12.75 15.75
NF100 100A — 3.50 6.25 — — 8.75 6.75 12.75 15.75
N200 200A = = = 7,000 = 712 5.12 112 14.12
NF200 200A — — — 7,002 — 712 512 naz 14.12
aSee drawing in Disconnect Chapter to cross reference ET dimension to enclosure depth.
Allen-Bradley Bulletin 1494D Operators for Circuit Breakers
Wire Bend Space Above Disconnect
Bulletin A222 Bulletin A21 Bulletin A28, A34
When When When When When When When When
Type Amp E1=3.84 E1=6.75 E1=9.50 A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 w1 w1 w1 w1 w1 w1 w1
N4/N40 150A 3.25 6.12 8.88 5.25 11.25 9.25 15.25 18.25
N5/N50 250A — 531 8.06 4.44 10.44 8.44 14.44 17.44
N6/N60 400A = 5.44 8.19 = 10.50 8.50 14.50 17.50
aSee drawing in Disconnect chapter to cross reference E1 dimension to enclosure depth.
Allen-Bradley 1494F/1494D
E1 Cutout by Enclosure Height
Bulletin Height E1 up to 100A Switch, 400A
Number A Breaker E1, 200A Switch
in. mm in. mm in. mm
A21 60.12 1527 5.88 149 na na
7212 1832 11.88 302 10.56 268
A28, A34 7212 1832 9.88 251 8.56 27
84.12 2137 15.88 403 14.56 370
90.12 2289 18.80 478 17.56 446
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Disconnect Wire Bend Space

A PENTAIR COMPANY

Allen-Bradley Bulletin 1494V Disconnect Switches

Wire Bend Space Above Disconnect
Bulletin

Bulletin A25, A26 CWD, CW2D, CWSD Bulletin A17, A19, A19S Bulletin A21, A2154, A4S2 Bulletin A28, A2854, A34

When When When When When When When When When When When When
Type Amp (=8 =10 (=120r16 =8 =12 =8 or -|ob =12¢ A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 w1 w1 w1 w1 w1 w1 wi wi wi wi wi
D530 30A 278 513 9.66 278 965 6.66 9.66 5.85 11.85 9.85 15.85 18.85
DS60 60A 201 435 8.89 201 8.88 5.89 8.89 5.08 11.08 9.08 15.08 18.08
05100 100A — 47 8.67 = 8.69 570 8.70 489 10.89 8.89 14.89 17.89
DS200 200A — — 8.12 — 8.12 — 8.12 — 10.34 8.34 1434 1734
D54002 400A = = = = = = = = — — 10144 13144
DS6002 600A — — — — — — — — — — 10144 13144

4 These switches will only fit catalog number A60SA3812A24LP. Wire bend space of 12.12 in. is provided above disconnect when installed.
be=10 applies only to Bulletin A17.

CFor A24HS2412GQRLP use the (=8 or 10 column for W1 wire bend space.

d Does not fit Bulletin A28S enclosures.

Allen-Bradley Bulletin 1494V Operators for Circuit Breakers

Wire Bend Space Above Disconnect
Bulletin
Bulletin A25, A26 CWD, CW2D, CWSD Bulletin A17, A19, A19S Bulletin A21, A2154, A4S2 Bulletin A28, A2854, A34
When When When When When When When When When When When When
Type Amp =8 =10 =12 0r16 =8 =12 (=8 or 102 =12b A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 w1 w1 w1 w1 w1 w1 wi wi wi wi wi
M40 15A-150A 4.25 6.62 1112 425 112 8.12 1.2 7.25 13.25 11.25 17.25 20.25
M50 70A-250A — — 10.62 — 10.62 — 10.62 6.81 12.81 10.81 16.81 19.81
M60 100A-400A — — 10.50 — 10.50 — 10.50 — 12.62 10.62 16.62 19.62
a (=10 applies only to Bulletin A17.
b For A24HS2412GQRLP use the C=8 or 10 column for W1 wire bend space.
Allen-Bradley 1494V
E1 Cutout by Enclosure Height
Bulletin Height E1 up to 200A Switch, 400A
Number A Breaker E1,400A or 600A Switch
in. mm in. mm in. mm
A21, A2154, A4S2 60.12 1527 7.88 200 na na
7212 1832 13.88 353 na na
A28, A2854, A34 7212 1832 11.88 302 na na
84.12 2137 17.88 454 16.43 417
90.12 2289 20.88 530 19.43 494
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Disconnect Wire Bend Space

A PENTAIR COMPANY

ABB Controls Disconnect Switches with Flange-Mounted Operators

Wire Bend Space Above Disconnect

Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34

When When When When When When When When When When When When
Type Amp (=8 =10 (=120r16 (=8 =12 (=80r102 c=12b A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating | W1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1
OETL-NF30-F 40A 6.41 8.75 13.28 6.41 13.28 10.28 13.28 9.53 15.53 13.53 19.53 22.53
OETL-NF60-F 80A 6.22 8.56 13.09 6.22 13.09 10.09 13.09 9.34 15.34 13.34 1934 2234
OETL-NF100-F 100A 5.66 8.00 12.53 566 12.53 9.53 12.53 8.78 14.78 12.78 18.78 21.78
OETL-NF175-F 175A — 5.75 10.28 — 10.28 7.28 10.28 6.53 12.53 10.53 16.53 19.53
OETL-NF200-F 200A — 5.75 10.28 — 10.28 7.28 10.28 6.53 12.53 10.53 16.53 19.53
OESA-F30J6-F 30A 473 7.07 11.61 473 11.61 8.61 11.61 7.85 13.85 11.86 17.86 20.86
OESA-F60J6-F 60A 473 7.07 11.61 473 11.61 8.61 11.61 1.85 13.85 11.86 17.86 20.86
OESA-F100J6-F 100A 430 6.64 1na7 430 niz 817 naz 742 13.42 1.42 17.42 20.42

(=10 applies only to Bulletin A17.
b For A24HS2412GQRLP use the C=8 or 10 column for W1 wire bend space.

ABB Controls Circuit Breakers with Flange-Mounted Operators

Wire Bend Space Above Disconnect

Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34

When When When When When When When When When When When When
Type Amp =8 =10 =120r16 (=8 =12 =8 or 102 c=12b A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number  Rating w1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1
K2FHD-M 100A 3.39 5.73 10.26 3.39 10.26 1.26 10.26 6.52 12.52 10.52 16.52 19.52
K3FHD-M 150A, 225A — — 5.56 — 5.56 — 5.56 — 7.82 5.85 11.82 14.82
K4FHD-M 250A = = 3.95 = 3.95 = 3.95 = 6.21 421 10.21 13.21
KSFHD-M 400A — — — — — — — — 6.21 — 10.21 3.2
KSFHD-M 600/800A = = = = = = = = = = 10.16 13.16

4(=10 applies only to Bulletin A17.
b For A24H524126QRLP use the C=8 or 10 column for W1 wire bend space.

ABB Controls
E1 Cutout by Enclosure Height
Bulletin Height
Number A E1
in. mm in. mm
A21, A21S 60.12 1527 7.88 200
7212 1832 13.88 353
A28, A28S, A34 7212 1832 11.88 302
84.12 2137 17.88 454
90.12 2289 2088 530
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Disconnect Wire Bend Space

A PENTAIR COMPANY

Eaton Cutler-Hammer C361 Disconnect Switches

Wire Bend Space Above Disconnect
Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34
When When When When When When When When When When When When
Type Amp | (=8 =10 (=120r16 | (=8 =12 =8or1ob  (=12¢ A=6012  A=72.12 A=7212  A=8412  A=90.12
Number Rating [ W1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1
(361NC 30A 3.44 5.75 10.31 344 10.31 731 10.31 6.50 12.50 10.50 16.50 19.50
(3615C21 30A 3.44 5.75 10.31 344 10.31 731 10.31 6.50 12.50 10.50 16.50 19.50
(3615C61 30A 3.44 5.75 10.31 3.44 10.31 731 10.31 6.50 12.50 10.50 16.50 19.50
(361IND 60A 3.44 5.75 10.31 3.44 10.31 731 10.31 6.50 12.50 10.50 16.50 19.50
(3615D22 60A 344 5.75 10.31 3.44 10.31 731 10.31 6.50 12.50 10.50 16.50 19.50
(3615D62 60A 344 5.75 10.31 3.44 10.31 731 10.31 6.50 12.50 10.50 16.50 19.50
(361NE 100A 3.00 538 9.91 3.00 9.91 747 9.91 6.06 12.06 10.06 16.06 19.06
(3615E263 100A 3.00 538 991 3.00 9.91 747 991 6.06 12.06 10.06 16.06 19.06
(361NF 200A = = 7.94 = 794 4.94 7.94 4.06 10.06 8.06 14.06 17.06
(3615F2643 200A — — 7.94 — 7.94 4.94 7.94 4.06 10.06 8.06 14.06 17.06
200 amp switch should be installed in an enclosure with an A dimension of 30.00 in. (762 mm) or more.
b(=10app|ies only to Bulletin A17.
CFor A24HS2412GQRLP use the (=8 or 10 column for W1 wire bend space.
Eaton Cutler-Hammer C371 Circuit Breaker Operators for C-H/Westinghouse Circuit Breakers
Wire Bend Space Above Disconnect
Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34
When When  When When When When When When When When When When
Type Amp =8 =10 =12 0r16 =8 =12 =8 or 104 =122 A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number  Rating w1 w1 w1 w1 w1 w1 w1 wi w1 w1 w1 w1
(€7413 225A 444 6.81 11.44 4.44 11.44 8.44 11.44 7.62 13.62 11.62 17.62 20.62
QG71E 150A 444 6.81 11.44 4.44 1.44 8.44 11.44 1.62 13.62 1.62 17.62 20.62
QG71F 225A — 6.75 1.25 — 11.25 — 1.25 11.44 17.44 — 2044 —
QG71F 400A — — 10.75 — 10.25 — 10.75 7.00 13.004 11.00 17.00 20.00
G716 600A — — 918 — 9.18 — 918 — 11380 9.38 15.38 18.38
G7K 800A — — — — — — — — — — 1.81 14.81
G7K 1200A — — — — — — — — — — 1.81¢ 14.81
4 Available wire bend space W1 does not allow cable sizes larger than 4/0 AWG in a 60.12-in. tall enclosure.
b Available wire bend space W1 does not allow cable sizes larger than 300 MCM.
€ Available wire bend space W1 does not allow cable sizes larger than 350 MCM in a 90.12-in. tall enclosure when using 4 cable per terminal. See National Electrical Code® 2008
table 373-6(b) for more information. Available wire bend space W1 is insufficient for use with Westinghouse breakers equipped with TA1201NB1 terminals.
d =10 applies only to Bulletin A17.
€ For A24HS2412GQRLP use the (=8 or 10 column for W1 wire bend space.
Eaton Cutler-Hammer C371
E1 Cutout by Enclosure Height
Bulletin Height
Number A E1
in. mm in. mm
A21,A21S 60.12 1527 7.88 200
7212 1832 13.88 353
A28, A28S, A34 7212 1832 11.88 302
84.12 2137 17.88 454
90.12 2289 20.88 530
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Disconnect Wire Bend Space

A PENTAIR COMPANY

Eaton Cutler-Hammer Type SM Safety Handle Mechanisms for C-H/Westinghouse Circuit Breakers

Wire Bend Space Above Disconnect
Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21 Bulletin A28, A34
Use with When  When When When When When When When When When When When
Handle Circuit (=8 =10 (=120r16 (=8 =12 (=80r102 (=12b A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Mechanism  Breaker w1 w1 W1 w1 w1 w1 w1 w1 w1 w1 w1 w1
SM101PR FB Tri-Pac — — — — — — — 6.50 12.50 10.50 16.50 19.50
SM150R F Frame s s — — — — — 6.50 12.50 10.50 16.50 19.50
EHD, FDB, FD, HFD, FDC
SM250JR JFrame = = = = = = = = 10.00 8.00 14.00 17.00
JDB, JD, HID, JDC
SM400KR K Frame — — — — — — — — 9.62 7.62 13.62 16.62
DK, KDB, KD, HKD
SM400PR LA Tri-Pac — — — — — — — — 9.75 1.75 13.75 16.75
SM600R L Frame — — — — — — — — — — 12.88 15.88
LD, HLD, LDC
SM800R M Frame — — — — — — — — — — 10.16 13.16
MD, MDS, HMD
SM800PR NB Tri-Pac — — — — — — — — — — 10.16 13.16

4(=10 applies only to Bulletin A17.
b For A24HS2412GQRLP use the C=8 or 10 column for W1 wire bend space.

Eaton Cutler-Hammer Type SM
E1 Cutout by Enclosure Height

Bulletin Height
Number A E1, up to type SM200 E1, SM200 and larger
in. mm in. mm in. mm
A21 60.12 1527 731 186 6.88 175
7212 1832 1331 338 12.88 327
A28, A34 7212 1832 .31 287 10.88 276
84.12 2137 17.31 440 16.88 429
90.12 2289 20.31 516 19.88 505
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Disconnect Wire Bend Space

A PENTAIR COMPANY

General Electric Type STDA Disconnect Switch Operators

Wire Bend Space Above Disconnect

Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34

When When When When When When When When When When When When
Type Amp (=81 =10 (=120r 16 =8 =12 (=80r102 =1b A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 w1 w1 w1 w1 w1 w1 w1 w1 W1 w1 w1
TDOM1A 30A 6.18 7.62 12.12 5.30 1212 912 1212 8.38 14.38 12.38 18.38 2138
TDOM1B 30A 6.18 7.62 1212 5.30 1212 912 1212 838 14.38 12.38 18.38 2138
TDOM1A 60A 6.18 7.62 1212 5.30 1212 912 1212 8.38 14.38 12.38 18.38 21.38
TDOM1B 60A 6.18 7.62 1212 5.30 12.12 912 1212 838 14.38 12.38 18.38 21.38
TDOM1A 100A 6.18 7.62 1212 5.30 1212 912 1212 8.38 14.38 12.38 18.38 2138
TDOM1B 100A 6.18 7.62 1212 5.30 1212 912 1212 838 14.38 12.38 18.38 21.38
TDOM2 200A — — 9.50 — 9.50 6.50 9.50 5.69 11.69 9.69 15.69 18.69

4 (=10 applies only to Bulletin A17.
b For A24HS2412GQRLP use the (=8 or 10 column for W1 wire bend space.

General Electric Type STDA Circuit Breaker Operators

Wire Bend Space Above Disconnect

Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34

When When  When When When When When When When When When When
Type Amp (=81 =10 (=120r16 (=8 =12 (=8or10b =12¢ A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating W1 w1 w1 w1 w1 w1 w1 W1 w1 w1 w1 w1
SDOM1A 150A 6.06 7.50 12.06 519 12.06 9.06 12.06 7.24 13.24 1.24 17.24 20.24
SDOM3 250A — 6.06 10.62 — 10.62 7.06 10.06 6.81 12.81 10.81 16.81 19.81
SDOM4 600A — — 793 — 793 — 793 — 9.18 — 13.18 16.18
TDOM1A-C 150A 6.06 7.50 12.06 519 12.06 9.06 12.06 1.24 13.24 1.24 17.24 0.24
TDOM1D 150A — 512 9.62 — 9.62 6.62 9.62 5.87 11.87 9.87 15.87 18.87
TDOM3 225A — 6.06 10.62 — 10.62 7.62 10.62 6.81 12.81 10.81 16.81 19.81
TDOM4 400A 6.18 7.62 12.12 5.30 12.12 912 1212 — 11.91 991 1591 18.91
TDOM4 600A 6.18 7.62 1212 5.30 1212 9.12 1212 — 1191 9.91 1591 18.91
TDOMS5 400A 6.18 7.62 12.12 5.30 1212 9.12 1212 — 191 9.91 1591 18.91
TDOM6 225A 6.18 7.62 1212 530 1212 9.12 1212 — 1.35 —_ 15.35 18.35
TDOM6 400A — 512 9.69 — 9.69 6.69 9.69 — 9.97 — 13.97 16.97
TDOM6 800A-1200A — — — — — — — — — — — 18.38
TDOM6 1200A — — — — — — — — — — — 18.38
TDOM7 600A — — — — — — — — — — 12.25 15.25
TDOM7 800A — — — — — — — — — — 12.25 15.25
TDOM7 1200A — — — — — — — — — — — 15.25

4 Disconnect moved down .88 inch to fit on panel.
b =10 applies only to Bulletin A17.
€ For A24HS2412GQRLP use the (=8 or 10 column for W1 wire bend space.

General Electric Type STDA
E1 Cutout by Enclosure Height

Bulletin Height
Number A 1
in. mm in. mm
A21,A21S 60.12 1527 7.88 200
7212 1832 13.88 353
A28, A28S, A34 7212 1832 11.88 302
84.12 2137 17.88 454
90.12 2289 20.88 530
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Disconnect Wire Bend Space

A PENTAIR COMPANY

Schneider Square D Class 9422 Variable Depth Disconnect Switches

Wire Bend Space Above Disconnect

Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34

When When When When When When When When When When When When
Type Amp =8 =10 (=120r16 (=8 =12 (=8or102 =nb | A=6012  A=T212 | A=T212  A=8412  A=90.12
Number Rating w1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1 w1
TCN-30 30A 3.69 6.03 10.56 3.69 10.56 1.56 10.56 6.75 12.75 10.75 16.75 19.75
TCF-30 30A 3.69 6.03 10.56 3.69 10.56 1.56 10.56 6.75 12.75 10.75 16.75 19.75
TCF-33 30A 3.69 6.03 10.56 3.69 10.56 1.56 10.56 6.75 12.75 10.75 16.75 19.75
TDN-60 60A 3.69 6.03 10.56 3.69 10.56 1.56 10.56 6.75 12.75 10.75 16.75 19.75
TDF-60 60A 3.69 6.03 10.56 3.69 10.56 7.56 10.56 6.75 12.75 10.75 16.75 19.75
TDF-63 60A 3.69 6.03 10.56 3.69 10.56 1.56 10.56 6.75 12.75 10.75 16.75 19.75
TEN-10 100A — 591 10.44 — 10.44 744 10.44 6.62 12.62 10.62 16.62 19.62
TEF-10 100A — 591 10.44 — 10.44 744 10.44 6.62 12.62 10.62 16.62 19.62
TEF-13 100A — 5.91 10.44 — 10.44 744 10.44 6.62 12.62 10.62 16.62 19.62
1 30A 312 512 9.62 312 9.62 6.62 9.62 5.88 11.88 9.88 15.88 18.88
T2 30A 312 512 9.62 312 9.62 6.62 9.62 5.88 11.88 9.88 15.88 18.88
T3 30A 312 512 9.62 312 9.62 6.62 9.62 5.88 11.88 9.88 15.88 18.88
TD-1 60A 3.62 6.00 10.50 3.62 10.50 7.50 10.50 6.75 12.75 10.75 16.75 19.75
-2 60A 3.62 6.00 10.50 3.62 10.50 7.50 10.50 6.75 12.75 10.75 16.75 19.75
-3 60A 3.62 6.00 10.50 3.62 10.50 7.50 10.50 6.75 12.75 10.75 16.75 19.75
TE-1 100A — 5.75 10.25 — 10.25 — 10.25 6.50 12.50 10.50 16.50 19.50
TE-2 100A = 5.75 10.25 = 10.25 = 10.25 6.50 12.50 10.50 16.50 19.50
TE-3 100A — 575 10.25 — 10.25 — 10.25 6.50 12.50 10.50 16.50 19.50
TF-1 200A — — 8.88 — 8.88 — 8.88 512 1.2 9.12 15.12 18.12
TF-2 200A — — 8.88 — 8.88 — 8.88 512 1n.12 9.12 15.12 18.12
TF-3 200A — — 8.88 — 8.88 — 8.88 512 112 9.12 15.12 18.12

@ (=10 applies only to Bulletin A17.
b For A24HS24126QRLP use the (=8 or 10 column for W1 wire bend space.

Schneider Square D Class 9422 Variable Depth Operators-Circuit Breakers

Wire Bend Space Above Disconnect

Bulletin A25, A26 Bulletin CWD, CWSD Bulletin A17, A19, A19S Bulletin A21, A21S Bulletin A28, A28S, A34

When When When When When When When When When When When When
Type Amp (=8 =10 (=120r16 (=8 =12 (=80r102 c=12b A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 w1 w1 w1 w1 w1 w1 w1 w1 w1 wi w1
RG-1 75A 3.59 593 1047 359 1047 147 10.47 6.69 12.69 10.69 16.69 19.69
RG-1 100A 3.59 593 10.47 359 10.47 147 1047 6.69 12.69 10.69 16.69 19.69
RN-1 100A 3.75 6.12 10.62 3.75 10.62 1.62 10.62 6.88 12.88 10.88 16.88 19.88
RP-1 250A 4.25 6.88 11.38 — 11.38 838 11.38 1.56 13.56 11.56 17.56 20.56
RR-1 400A — — 7.00 — 7.00 — 7.00 — 9.25 — 13.25 16.25
RT-1 800A — — — — — — — — — — 13.25 16.12
RT-1 1000A = = = = = = = = = = 13.25 16.12

@ (=10 applies only to Bulletin A17.
b For A24HS2412GQRLP use the (=8 or 10 column for W1 wire bend space.

Schneider Square D Class 9422
E1 Cutout by Enclosure Height

Height
Bulletin A E1
Number in. mm in. mm
A21, A21S 60.12 1527 7.88 200
7212 1832 13.88 353
A28, A28S, A34 7212 1832 11.88 302
8412 2137 17.88 454
90.12 2289 20.88 530
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Disconnect Wire Bend Space

A PENTAIR COMPANY

Westinghouse Type AMT Below-Handle Mechanisms
with Variable or Fixed Pivot Assemblies for Disconnect Switches

Wire Bend Space Above Disconnect

Bulletin A21 Bulletin A28, A34

When When When When When
Type Amp A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 wi w1 w1 w1
DS16U 30A 9.28 1478 13.28 18.78 21.78
DS121R 30A 9.28 14.78 13.28 18.78 2078
DS161R 30A 9.28 14.78 13.28 18.78 21.78
DS122 30A 9.28 14.78 13.28 18.78 2178
DS162 30A 9.28 14.78 13.28 18.78 21.78
DS26U 60A 9.28 14.78 13.28 18.78 2178
DS222R 60A 9.28 14.78 13.28 18.78 21.78
DS262R 60A 9.28 14.78 13.28 18.78 2178
DS263 60A 9.28 14.78 13.28 18.78 2178
DS36U 100A 9.28 14.78 13.28 18.78 2178
DS363R 100A 9.28 14.78 13.28 18.78 2178
DS364 100A 9.28 14.78 13.28 18.78 21.78
DS46U 200A 7.00 12.50 11.00 16.50 19.50
DS464R 200A 7.00 12.50 11.00 16.50 19.50
DS465 200A 7.00 12.50 11.00 16.50 19.50

Westinghouse Type AMT Below-Handle Mechanisms
with Variable or Fixed Pivot Assemblies for Circuit Breakers

Wire Bend Space Above Disconnect

Bulletin A21 Bulletin A28, A34

When When When When When
Type Amp A=60.12 A=72.12 A=72.12 A=84.12 A=90.12
Number Rating w1 w1 w1 w1 w1
EB 100A 9.28 14.78 13.28 18.78 21.78
FB Tri-Pac 100A 9.28 14.78 13.28 18.78 21.78
MCP (0-4), Current Limiter 150A 9.28 14.78 13.28 18.78 21.78
F Frame/Series C 150A 9.28 14.78 13.28 18.78 2178
J Frame/Series C 250A 9.28 14.78 13.28 18.78 21.78
K Frame/Series C 400A 9.28 14.78 13.28 18.78 21.78
LA, LAB, HLA, LG, HLC 600A 9.28 14.78 13.28 18.78 21.78
LA Tri-Pac 400A 9.28 14.78 13.28 18.78 21.78
MG, HMC, MAHMA 800A 9.28 14.78 13.28 18.78 21.78
NG, HNG, NB, HNB 1200A 9.28 14.78 13.28 18.78 21.78
NB Tri-Pac 800A 9.28 14.78 13.28 18.78 2178

Westinghouse AMT Below Handle Mechanisms
E1 Cutout by Enclosure Height

Height
Bulletin A E1
Number in. mm in. mm
A21 60.12 1527 912 278

72.12 1832 14.62 446

A28, A34 7212 1832 1302 400
84.12 2137 18.62 568
90.12 2289 21.62 659
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