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Preface

This preface, as well as all footnotes and annexes, is included for information purposes and is
not part of ANSI/ISA-12.12.01-2015.

This document has been prepared as part of the service of ISA toward a goal of uniformity in the
field of instrumentation. To be of real value, this document should not be static but should be
subject to periodic review. Toward this end, the Society welcomes all comments and criticisms
and asks that they be addressed to the Secretary, Standards and Practices Board; ISA; 67
Alexander Drive; P. O. Box 12277; Research Triangle Park, NC 27709; Telephone (919) 549-
8411; Fax (919) 549-8288; E-mail: standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the
metric system of units in general, and the International System of Units (SI) in particular, in the
preparation of instrumentation standards. The Department is further aware of the benefits to USA
users of ISA standards of incorporating suitable references to the Sl (and the metric system) in
their business and professional dealings with other countries. Toward this end, this Department
will endeavor to introduce Sl-acceptable metric units in all new and revised standards,
recommended practices, and technical reports to the greatest extent possible. Standard for Use
of the International System of Units (SlI): The Modern Metric System, published by the American
Society for Testing and Materials as IEEE/ASTM Sl 10-97, and future revisions, will be the
reference guide for definitions, symbols, abbreviations, and conversion factors.

It is the policy of ISA to encourage and welcome the participation of all concerned individuals
and interests in the development of ISA standards, recommended practices, and technical
reports. Participation in the ISA standards-making process by an individual in no way constitutes
endorsement by the employer of that individual, of ISA, or of any of the standards, recommended
practices, and technical reports that ISA develops.

CAUTION — ISA DOES NOT TAKE ANY POSITION WITH RESPECT TO THE EXISTENCE OR
VALIDITY OF ANY PATENT RIGHTS ASSERTED IN CONNECTION WITH THIS DOCUMENT, AND
ISA DISCLAIMS LIABILITY FOR THE INFRINGEMENT OF ANY PATENT RESULTING FROM THE
USE OF THIS DOCUMENT. USERS ARE ADVISED THAT DETERMINATION OF THE VALIDITY OF
ANY PATENT RIGHTS, AND THE RISK OF INFRINGEMENT OF SUCH RIGHTS, IS ENTIRELY THEIR
OWN RESPONSIBILITY.

PURSUANT TO ISA’S PATENT POLICY, ONE OR MORE PATENT HOLDERS OR PATENT
APPLICANTS MAY HAVE DISCLOSED PATENTS THAT COULD BE INFRINGED BY USE OF THIS
DOCUMENT AND EXECUTED A LETTER OF ASSURANCE COMMITTING TO THE GRANTING OF A
LICENSE ON A WORLDWIDE, NON-DISCRIMINATORY BASIS, WITH A FAIR AND REASONABLE
ROYALTY RATE AND FAIR AND REASONABLE TERMS AND CONDITIONS. FOR MORE
INFORMATION ON SUCH DISCLOSURES AND LETTERS OF ASSURANCE, CONTACT ISA OR
VISIT WWW.ISA.ORG/STANDARDSPATENTS.

OTHER PATENTS OR PATENT CLAIMS MAY EXIST FOR WHICH A DISCLOSURE OR LETTER OF
ASSURANCE HAS NOT BEEN RECEIVED. ISA IS NOT RESPONSIBLE FOR IDENTIFYING PATENTS
OR PATENT APPLICATIONS FOR WHICH A LICENSE MAY BE REQUIRED, FOR CONDUCTING
INQUIRIES INTO THE LEGAL VALIDITY OR SCOPE OF PATENTS, 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.
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ISA REQUESTS THAT ANYONE REVIEWING THIS DOCUMENT WHO IS AWARE OF ANY PATENTS
THAT MAY IMPACT IMPLEMENTATION OF THE DOCUMENT NOTIFY THE ISA STANDARDS AND
PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER.

ADDITIONALLY, THE USE OF THIS DOCUMENT MAY INVOLVE HAZARDOUS MATERIALS,
OPERATIONS OR EQUIPMENT. THE DOCUMENT CANNOT ANTICIPATE ALL POSSIBLE
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN
HAZARDOUS CONDITIONS. THE USER OF THIS DOCUMENT MUST EXERCISE SOUND
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE
USER’S PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE
APPLICABILITY OF ANY GOVERNMENTAL REGULATORY LIMITATIONS AND
ESTABLISHED SAFETY AND HEALTH PRACTICES BEFORE IMPLEMENTING THIS
DOCUMENT.

THE USER OF THIS DOCUMENT SHOULD BE AWARE THAT THIS DOCUMENT MAY BE
IMPACTED BY ELECTRONIC SECURITY ISSUES. THE COMMITTEE HAS NOT YET
ADDRESSED THE POTENTIAL ISSUES IN THIS VERSION.

The following people served as members of the Technical Harmonization Committee in the
preparation of this standard:

NAME COMPANY

R. Masek, Chair CSA Group

S. Czaniecki Endress & Hauser Canada

A. Hawley CSA Group

B. Keane Eaton's Crouse-Hinds Business
P. Kelly UL LLC

W. Lawrence FM Approvals LLC

J. Osprey Novatech

R. Parks Intertek

V. Rowe Marex Canada

B. Simpson North American Standards Assessment
D. Stochitoiu CSA International

B. Temple Viatran

W. Van Hill Intertek

The following people served as members of ISA Committee ISA12 in the review of this standard:
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T. Schnaare, Chair Rosemount Inc.
W. Lawrence, Vice Chair FM Approvals LLC
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R. Allen Honeywell Inc.
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1 Purpose

The purpose of this standard is to provide minimum requirements for the design, construction,
and marking of electrical equipment or parts of such equipment for use in Class | and Class |1,
Division 2 and Class lll, Divisions 1 and 2 hazardous (classified) locations.

This equipment, in normal operation, is not capable of causing ignition of the surrounding
atmosphere under the conditions prescribed in this standard, although the equipment may
contain electronic components used in an incendive circuit and may also have field wiring that is
an incendive circuit.

In addition, it is the intent of this document to establish uniformity in test methods for determining
the suitability of the equipment and associated circuits and components as they relate to
potential ignition of a specific flammable gas or vapour-in-air mixture, combustible dust, easily
ignitible fibers, or flyings.

2 Scope

2.1 Applicable to Class | and Il, Division 2 and Class lll, Divisions 1 and 2 locations

This standard applies only to equipment, circuits, and components for use in Class | and lII,

Division 2 and Class lll, Divisions 1 and 2 hazardous (classified) locations as defined in the
National Electrical Code® (NEC®) ANSI/NFPA 70 or in the Canadian Electrical Code (CEC) CSA
C22.1.

NOTE 1 Some equipment designed for use in unclassified locations is permitted by the NEC® or CEC for installation in
Division 2 locations. The judgment of acceptability for the installation would be determined by the authority having
jurisdiction. Such equipment would not have the hazardous location marking or documentation described in this
standard. It is anticipated that such equipment would comply with the other requirements in this standard and that the
determination of compliance is elementary (e.g., a nonarcing instrument inside a Type 4 or Type 12 enclosure used in
a Class Il, Division 2 location).

NOTE 2 Throughout this standard, reference to CAN/CSA C22.2 No. 60079-0 and ANSI/ISA 60079-0 are made as
CSA/ISA 60079-0. Similarly reference to CAN/CSA C22.2 No. 60079-1 and ANSI/ISA 60079-1 are made as CSA/ISA
60079-1. Similarly reference to CAN/CSA C22.2 No. 60079-11 and ANSI/ISA 60079-11 are made as CSA/ISA 60079-
11. Similarly reference to CAN/CSA C22.2 No. 60079-15 and ANSI/ISA 60079-15 are made as CSA/ISA 60079-15.

NOTE 3 The US and Canadian adoptions of IEC 60079-0, IEC 60079-1, IEC 60079-11 and IEC 60079-15 may be
adopted at different revision levels and may have different National Deviations.

2.2 Applicable to associated nonincendive field wiring apparatus

This standard also applies to associated nonincendive field wiring apparatus located in a non-
hazardous (unclassified) location specifically designed to directly connect to nonincendive field
wiring in Class | and IlI, Division 2 and Class Ill, Divisions 1 and 2 hazardous (classified)
locations.

NOTE The 2015 CEC does not address nonincendive field wiring circuits in Class Il or Class Il hazardous locations.
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2.3 Applicable ambient conditions

The requirements of this standard are based on consideration of the following ambient
conditions:

a) A lower ambient temperature of -50°C or higher.

b) An upper ambient temperature of 40 °C or lower.

c) An oxygen concentration of not greater than 21 percent by volume.
d) A pressure of 80 kPa (0.8 bar) to 110 kPa (1.1 bar).

NOTE Equipment specified for atmospheric conditions beyond the above limits may be subject to additional
investigation.

2.4 Not applicable to specified ignition mechanisms

This standard is not applicable to mechanisms of ignition from external sources, such as static
electricity or lightning, that are not related to the electrical characteristics of the equipment.

2.5 Not applicable to specific products

This standard does not apply to electric luminaires for use in Division 2 hazardous (classified)
locations.

This standard does not apply to electric motors, electric heaters, heat tracing cables, and similar
heat-producing products, except where they are an integral part of the equipment under
evaluation, for use in Division 2 locations. Where electric motors, electric heaters, heat tracing
cables or similar heat-producing products are an integral part of the equipment under evaluation,
applicable requirements from the Division 2 hazardous locations standards for these products
shall be considered.

In the United States, this standard does not apply to battery-operated flashlights and lanterns
within the scope of ANSI/UL 783.

3 Definitions
For the purposes of this standard, the following definitions apply.

3.1

associated nonincendive field wiring apparatus

apparatus in which the circuits are not necessarily nonincendive themselves, but that affect the
energy in nonincendive field wiring circuits and are relied upon to maintain nonincendive energy
levels. Associated nonincendive field wiring apparatus may be either of the following:

a) Electrical apparatus that has an alternative type of protection for use in the appropriate
hazardous (classified) location.

b) Electrical apparatus not so protected that shall not be used in a hazardous (classified)
location.

NOTE 1 Associated nonincendive field wiring apparatus has designated associated nonincendive field wiring
apparatus connections for nonincendive field wiring apparatus and may also have connections for other electrical
apparatus.
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NOTE 2 The term Associated Nonincendive Field Wiring Apparatus is not defined in the Canadian Electrical Code
(CEC), but the use of associated equipment to provide a nonincendive circuit for field wiring is allowed for in F9.1 and
J18.066 of the CEC.

3.2

continuous operating temperature

COoT

temperature range which ensures the stability and integrity of the material for the expected life of
the equipment, or part, in its intended application (such as the Temperature Index {TI}
corresponding to the 20 000 h point on the thermal endurance graph without loss of flexural
strength exceeding 50 %, determined in accordance with IEC 60216-1 and IEC 60216-2 and
based on the flexing property in accordance with ISO 178, RTI-mechanical per ANSI/UL 746B, or
other rating system establishing long term thermal stability of the material)

3.3

control drawing

a drawing or other document provided by the manufacturer of the nonincendive field wiring
apparatus or the associated nonincendive field wiring apparatus that details the allowed
interconnections with other circuits or equipment. The control drawing includes the applicable
electrical parameters to permit selection of equipment for interconnection.

3.4
dust-tight
enclosures constructed so that dust will not enter under specified test conditions.

3.5

enclosed-break device

device incorporating electrical contacts that are made and broken and that will withstand an
internal explosion of the flammable gas or vapor which may enter it without suffering damage
and without communicating the internal explosion to the external flammable gas or vapor.

NOTE 1 The principle difference between enclosed-break devices and explosionproof/flameproof enclosures is that the
dimensions are not controlled and that safety factors have not been added.

NOTE 2 extracted from 60079-15 Ed 4

3.6
field wiring connections
terminations intended for connection by the installer in the field

NOTE: extracted from 60079-0 Ed 6

3.7

hazardous (classified) locations

locations where fire or explosion hazards may exist due to flammable gases, flammable liquid—
produced vapors, combustible liquid—produced vapors, combustible dusts, or ignitible
fibers/flyings

NOTE 1 Extracted from the NEC®

NOTE 2 In the Canadian Electrical Code, this is referred to as a hazardous location.

NOTE 3 Throughout this standard, the term hazardous (classified) locations and hazardous locations are used
interchangeably.
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3.8

hermetically sealed device
a device that is sealed against the entrance of an external atmosphere and in which the seal is
made by fusion; e.g., soldering, brazing, welding, or the fusion of glass to metal.

3.9

incendive circuit

a circuit, in which any arc or thermal effect produced under normal operating conditions, is
capable of igniting the flammable gas-, vapor-, dust-air mixture, fibers or flyings.

3.10

maintenance, corrective

any maintenance activity that is not normal in the operation of the equipment and requires
access to the equipment's interior. Such activities are expected to be performed by qualified
personnel who are aware of the hazards involved. Such activities typically include locating
causes of faulty performance, replacing defective components, and adjusting service controls, or
the like.

3.11

maintenance, operational

any maintenance activity, excluding corrective maintenance, that is intended to be performed by
the operator and is required for the equipment to serve its intended purpose. Such operational
maintenance activities typically include the correcting of "zero" on a panel instrument, changing
charts, keeping of records, and adding ink, or the like.

3.12

make/break component

a component having contacts that can interrupt a circuit (even if the interruption is transient in
nature). Examples of make/break components are relays, circuit breakers, servo potentiometers,
adjustable resistors, switches, connectors, and motor brushes.

Note: Installation codes refer to make-and-break and sliding contacts.

3.13
maximum external capacitance (C, or C,)

maximum value of capacitance in a circuit that can be connected to the connection facilities of
the associated nonincendive field wiring apparatus.

3.14
maximum external inductance (L, or L)

maximum value of inductance in a circuit that can be connected to the connection facilities of the
associated nonincendive field wiring apparatus.

3.15

maximum external inductance to resistance ratio (L,/R, or L,/R,)

ratio of inductance (L,) to resistance (R,) of any external circuit that can be connected to the
connection facilities of the associated nonincendive field wiring apparatus.

3.16
maximum input current (I; or l,,4,)

maximum current (peak a.c. or d.c.) that can be applied to the connection facilities of the
nonincendive field wiring apparatus.
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3.17

maximum input power (P;)

maximum power in an external circuit that can be applied to the connection facilities of the
nonincendive field wiring apparatus.

3.18
maximum input voltage (U; or Vi ,,)

maximum voltage (peak a.c. or d.c.) that can be applied to the connection facilities of the
nonincendive field wiring apparatus.

3.19
maximum internal capacitance (C;)

total equivalent internal capacitance which is considered as appearing across the connection
facilities of the nonincendive field wiring apparatus.

3.20
maximum internal inductance (L;)

total equivalent internal inductance which is considered as appearing at the connection facilities
of the nonincendive field wiring apparatus.

3.21

maximum internal inductance to resistance ratio (L; /R;)

ratio of inductance (L;) to resistance (R;) that is considered as appearing at the connection
facilities of the nonincendive field wiring apparatus.

3.22

- maximum output current (I, or Ig.)

~ maximum output current (peak a.c. or d.c.) in a circuit that can be provided by the connection
- facilities of the associated nonincendive field wiring apparatus under normal operation.

3.23
maximum output voltage (U, or V,.)
maximum output voltage (peak a.c. or d.c.) in a circuit that can appear under open-circuit
conditions at the connection facilities of the associated nonincendive field wiring apparatus under
normal operation.

3.24
maximum output power (P,)

maximum electrical power in a circuit that can be provided by the connection facilities of the
associated nonincendive field wiring apparatus under normal operation.

3.25

nonincendive circuit

a circuit, other than nonincendive field wiring, in which any arc or thermal effect produced under
normal operating conditions, is not capable of igniting the flammable gas-, vapor-, dust-air
mixture, fibers or flyings. The circuit is evaluated under prescribed test conditions.

3.26

nonincendive component

a component having contacts for making or breaking an incendive circuit and the contacting
mechanism is constructed so that the component, under normal operating conditions, is not
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