


IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA ® STANDARDS 

NFPA® codes, standards, recommended practices, and guides ("NFPA Standards"), of which the document 
contained herein is one, are developed through a consensus standards development process approved by the 
American National Standards Institute. This process brings together volunteers representing varied viewpoints 
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and 
establishes rules to promote fairness in the development of consensus, it docs not independently test, evaluate, or 
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards. 

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever, 
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use 
of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or 
completeness of any information published herein. 

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any 
person or entity to someone e lse. Anyone using this document should rely on his or her own independent 
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of 
reasonable care in any given circumstances. 

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents ofNFPA 
Standards. Nor docs the NFPA list, ce rtify, test, or inspect products, designs, or installations for compliance with 
this document. Any certification or other statement of compliance with the requirements of this document shall 
not be attribucable to the NFPA and is solely the responsibility of the certifier or maker of the statement. 

REMINDER: UPDATING OF NFPA STANDARDS 

Users of NFPA codes, standards, recommended practices, and guides ("NFPA Standards") should be 
aware that these documents may be superseded at any time by the issuance of a new edition, may be 
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. It is 
intended that through regular revisions and amendments, participants in the NFPA standards 
development process consider the then-current and available information on incidents, materials, 
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect 
this consideration. Therefore , any previous edition of this document no longer represents the current 
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition 
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of current 
experience and understanding. An official NFPA Standard at any point in time consists of the current 
edition of the document, including any issued TIAs and Errata then in effect. 

To determine whether an NFPA Standard has been amended through the issuance ofTIAs or 
corrected by Errata, visit the "Codes & Standards" section at www.nfpa.org. 
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Patents 
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NFPA® 34 

Standard for 

Dipping, Coating, and Printing Processes Using Flammable or Combustible 
Liquids 

2021 Edition 

This edition of NFPA 34, Standard for Dipt1ing, Coating, and Printing Processes Using Fl.ammable or 
Combustible Liquids, was prepared by the Technical Committee on Finishing Processes. I t was issued by 
the Standards Council on October 5, 2020, with an effective date of October 25, 2020, and 
supe1-sedes all previous editions. 

This edition of NFPA 34 was approved as an American National Standard on October 25, 2020. 

Origin and Development of NFPA 34 

NFPA standards on safeguarding process tanks containing flammable and combustible liquids 
date from 1913, when standards prepared by the Committee on Explosives and Combustibles were 
adopted. Subsequently, jurisdiction was u-ansferred to a new Committee on Manufacturing Hazards 
which, in turn, was superseded by the current Technical Committee on Finishing Processes. 

The original 1913 edition was completely revised in 1921 and again in 1922, at which time 
material on hardening and tempering tanks and flow coat work was added to the original standard. 

Further revisions to keep the text up to date on various new aspect5 of the subject were adopted in 
1922, 1926, 1936, 1940, 1946,1952, 1957, 1959, 1963, 1966, 1971, 1974, 1979, 1982, 1987,1989, 1995, 
2000, 2003, 2006, and 2010. 

The following major changes were adopted for the 2003 edition: 

(1) The scope of the standard was extended to cover water-based coatings. 
(2) Modifications to the document as a whole to comply with the Manual of Style/or NFPA 

Technical Committee Documents. 
(3) Chapter 4 was extensively revised to recognize the zone concept of area classifi cation. 

Included in those revisions were the addition of appropriate definitions and revisions of the 
figures illustrating the area classifications in and around dipping and coating processes. 

( 4) Subsection 5.5.1 was revised to allow recirculation of exhaust air under certain conditions 
and to specify those conditions. 

(5) Chapter 7 was revised to corre late with Chapter 9 of NFPA 33. 
(6) Section 9.6 was revised to require grounding and deenergizing of the e lecu-ostatic circuit. 

The following major changes were adopted for the 2007 edition: 

(1) A number of definitions were changed to incorporate "preferred" definitions to ensure 
consistent meaning and use of defined terms throughout the National Fire Codes. Where 
"preferred" definitions cannot be used for certain terms, those terms have been delimited by 
the phrase "For the purposes of this standard, ... ". 

(2) New definitions were added for the terms electrostatic detearing, pe1ipheral vapor containment, 
seconda?)' enclosure, solvent cleaning, and ventilation. 

(3) Requirements for hazardous location e lectrical utilization equipment and wiring were 
further revised to correlate with NFPA 7r:P, including appropriate Fine Print Notes from 
NFPA 70. 

( 4) New diagrams were added to illusu-ate e lectrical area classification around open dipping and 
coating processes. 

(5) Quantity limitations for storing flammable and combustible liquids were changed to 
correlate with NFPA 30. 

(6) Chapter 9 was completely rewritten to accomplish the following: 

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169. 
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(a) Correlate with NFPA 33 
(b) Add necessa1·y requirements for interlocks for proper operation of fire protection 

systems 
(c) Require fire protection systems to be designed so that operation does not result in a 

spill of the flammable or combustible liquid 
(d) Require fire protection systems to discharge into the entire protected area 

(7) A section on solvent distillation units (i.e., solvent recyclers) was added. 
(8) Additional changes were made to correlate this standard with NFPA 33. 

The following major changes were adopted in the 2011 edition: 

(1) The scope of the standard was amended to specifically address printing processes, and appropriate changes were 
made throughout the standard where certain provisions applied specifically to the printing process or excluded 
printing processes. 

(2) The scope of the standard was amended to specifically include vapor degreasing processes and to specifically 
exclude processes that use only Class IIIB liquids . 

(3) New definitions for printing and for certain types of printing processes were added to Chapter 3. 
(4) A new paragraph, 5.2.1.1 , was added to allow coating rolls to be covered with polymeric or other combustible 

materials. 
(5) Section 5.3, which required the top of the coating tank to be a certain distance above the floor, was ame nded to 

apply only to tanks holding flammable or combustible liquid. 
(6) Exceptions were added to 5.9.1 and 5.9.2 to exclude sheet and web u·ansport systems from the requirement to stop 

conveying systems under certain conditions. 
(7) Paragraph 5.10.1.3 was amended to prevent coating of workp ieces whose surface temperature exceeds the boiling 

point of the coating media. 
(8) Subsection 6.2.2, which prohibited the use of certain ignition-capable equipment, was amended to apply only to 

areas where flammable or combustible liquid were in use. 
(9) A new Figure 6.4(e) was added to illusu·ate the hazardous (classified) a1·ea around a printing press for purposes of 

e lecu-ical area classification. 
(10) Subsection 6.4.2 was amended to describe the hazardous (classified) area associated with ink tanks and reservoirs in 

printing p1·ocesses. 
(11) Section 6.5 on electrical area classification of enclosed processes was amended to apply only to dipping and coating 

processes. Printing processes are inherently open in nature. 
(12) A new subsection, 6.8.2, was added, requiring means to dissipate static e lecu·ic charges from nonconductive 

substrates. 
(13) An exception was added to 9.5.l ( 4) to exclude sheet and web transport systems from the requirement to stop 

conveying systems under certain conditions, if stopping would cause a more hazardous situation . 
(14) A new Section 9.11 was added to address fire protection measures specific to printing processes. 
(15) Chapter 10 was amended to improve the requirements that address housekeeping, handling of liquid-im pregnated 

rags, and waste. 
(16) Section 10.5 was completely rewritten to address use of Class I flammable liquids and Class II combustible liquids 

for cleaning operations. 
(17) A new Section 10.6 was added to address cleaning of combustible dusts and residues. 
(18) A new Section 10.10 was added to address solvent recovery systems. 
(19) A new annex item, A.9.3.1(3), was added to describe where carbon dioxide fire protection systems have been found 

useful in printing processes. 

Following are some of the key changes made to the 2015 edition: 

(1) Terms and definitions were modified to be consistent with other NFPA documents and to mirror those u sed in NFPA 
33. 

(2) Requirements were established for processes located in basements to ensure adequate egress and access for emergency 
response personnel. 

(3) Artwork in Chapter 6 was revised for consist formatting and to better depict e lectrical classification requirements in 
the document. 

( 4) The requirements for recirculation were revised to include the recirculation particulate filters, which are now defined 
in the standard. 

(5) The requirement5 for routing of exhaust ducts were clarified and modified to be consistent with NFPA 33. 
(6) The requirements for support of exhaust duct5 were clarified and annex material was added. 
(7) The storage allowances for flammable and combustible liquids in Ch apter 8 were modified to be consistent with NFPA 

33 and NFPA 30 requirements. 
(8) Water mist fire protection systems meeting the requiremen ts of NFPA 750 were added as an acceptable method of fire 

protection. 
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ORIGIN & DEVELOPMENT 

The following changes were made for the 2018 edition: 

(1) Chapter 1 added clarification to document application. 
(2) Chapter 3 was modified to be consistent with other NFPA documents. In addition, definition changes made to liquids 

and materials were consistent with other NFPA documents placing noncombustible material, limited combustible 
material, and classification of liquids and determination of flash points in a general requirements secti on. Changes to 
definitions are consistent with NFPA 1, NFPA 30, and NFPA 5000. 

(3) Ch apter 4 was revised to clarify definitions and location of dipping, coating, and printing processes. Additional 
supporting Annex A mater ial was provided. 

( 4) Chapter 5 was revised to remove the exception and clarify consn-u ction for secondary enclosures. 
(5) Chapter 6 was revised. In addition, the figures in Chapter 6 and Annex A were revised to improve consistency and to 

clarify electrical classification requirements in the document. 

The following revisions have b een made to the 2021 edition: 
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( l ) The standard has been revised to align with the 2021 edition of NFPA 30 and the 2020 edition of NFPA 70. "Class I" has 
been removed from r eferences to "Class I, Zone O," "Class I, Zone l ,"and "Class I, Zone 2" to match requirements in 
NFPA 70, and the term ignitible has been added to references of flammabl.e or combustible liquids in align ment with 
NFPA 30. 

(2) Definitions fo1-Jlash point and ignitible liquid have been exu-acted from NFPA 30. These terms are found in new 
language added to Chapter 8. 

(3) The requirement5 for limited-combustible materials in Chapter 4 have been expanded to include an additional option 
to meet these requirements based on heat release rates. 
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COMMITIEE PERSONNEL 

Guy R. Colonna, NFPA Sraff Liaison 

This /isl represents lhe membership al the lime lhe Commiuee was balloted on the.final /ext of this edition. 
Since that time, changes in the membership may have ocettrred. A key to clMsifications is Jottnd at the 
back of the doettment. 

NOTE: Membership on a committee shall not in and of itself constitute an e ndorsement of 
the Association or any document developed by the committee on which the member serves. 

Committee Scope: This Committee shall have primary responsibility for documents on 
safeguarding against the fire and explosion hazards associated with spray application 
processes, dipping processes, coating processes, a nd other similar processes, including glass 
fiber/ resin fabrication processes and printing processes, except for certain dipping processes 
that are within the scope of the Comm ittee on Ovens and Furnaces. 
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Flammable or Combustible Liquids 

2021 Edition 

IMPORTANT NOTE: This NFPA document is made ava.ilable for 
use subject to important rwtices and legal disclaimers. These rwtices 
and disclaimers appear in all publications containing this document 
and may be found under the heading "Important Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at www.njpa.org! disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standards, recommended practices, and guides (i.e., 
NFPA Standards) are released on scheduled revision cycles. This 
editian may be superseded by a later one, or it may be amended 
outside of its scheduled revision cycle through the issuance of Tenta
tive Interim Amendments (TIAs). An official NFPA Standard at any 
point in time consists of the current edition of the document, together 
with all TIAs and Errata in effect. To veriJY that this document is the 
current edition or to determine if it has been amended by TIAs or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at wwm nfpa.org/ docinfo. 
In addition to TIAs and Errata, the document information pages also 
include the option to sign up for alerts for individual documents and 
to be involved in the development of the next edition. 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates that explanatory material on 
the paragraph can be found in Annex A. 

A reference in brackets [ l following a section or paragraph 
indicates material that has been exu-acted from another NFPA 
document. Exu·acted text may be edited for consistency and 
style and may include the 1·evision of internal paragraph refer
ences and other references as appropriate. Requests for inter
pretations or revisions of exu·acted text shall be sent to the 
technical committee responsible for the source document. 

Information on referenced and exu·acted publications can 
be found in Chapter 2 and Annex D. 

Chapter 1 Administration 

1.1 Scope. 

I.I.I * This standard shall apply to clipping, roll coating, flow 
coating, curtain coating, printing, cleaning, and similar 
processes, hereinafter 1·efen-ed to as "coating processes" or 
"processes," in wh ich articles or materials are passed through 
tanks, vats, or containers, or passed over rollers, drums, or 
other process equipment that contain flammable or combusti
ble liquids. 

1.1.2 This standard shall also apply to cleaning processes that 
utilize a solvent vapor, such as vapor degreasing processes. 

1.1.3 This standard shall also apply to processes that use water
borne, water-based, and \Nater-reducible materials that contain 
ign itible (flammable or combustible) liquids or that produce 
combustible deposits or residues. 

1.1.4 This standard shall not apply to processes that use only 
noncombustible liquids for processing and cleaning. This 
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standard shall also not apply to processes that use only 
Class IIIB [FP > 93°C (2000F)] liquids for processing or clean
ing, provided the liquids or mixtures thereof maintain their 
C lass IIIB [FP > 93°C (200°F) ] liquid classification at their 
point of use . 

1.1.5 This standard shall not apply to processes that use a 
liquid that does not have a fire point when tested in accord
ance with ASTM D92, Standard Test Method for Flash and Fire 
Points by Cleveland open Cup Tester, up to the boiling point of the 
liquid or up to a temperature at which the sample being tested 
shows an obvious physical change. 

1.1.6 This standard shall not apply to fluid ized bed powder 
application . (See Chapter 15 of NFPA 33.) 

1.2* Purpose. 

1.2.1 The purpose of this standard shall be to provide require
ments for fire safety for d ipping, coating, and printing 
processes that use ignitible (flammable 01· combustible ) liquids. 
Given that this standard antic ipates conditions of average use, 
the authority having jurisdiction shall be permitted to require 
additional safeguards or modifications to the requirements of 
this standard where unusual indusu·ial processes are involved, 
provided equivalent safety is achieved. 

1.2.2* The purpose of this standard sha ll be to address only 
the fire and explosion hazards of dipping, coating, and print
ing processes and operations. This standard shall not address 
toxicity or industrial hygiene. 

1.3 Application. Chapters 4 through 10 and Chapter 12 shall 
apply to all processes within the scope of th is standard. Chap
ter 11 shall apply only to d ipping and coating processes that 
include elecu·ostatic detearing systems. 

1.4 Retroactivity. The provisions of this standard reflect a 
consensus of what is necessary to provide an acceptable degree 
of protection from the hazards addressed in this standard at 
the time the standard was issued. 

1.4.1 Unless othenvise specified, the provisions of this stand
ard shall not apply to faci li ties, equipment, su-uctures, or instal
lations that existed or were approved for construction or 
installation prior to the effective date of the standard. 'Where 
specified, the provisions of this standard shall b e retroactive. 

1.4.2 In those cases where the authority having jurisdiction 
determines that the existing situation presents an unacceptable 
degree of risk, the authority having jurisdiction shall be permit
ted to apply retroactively any portions of this standard deemed 
appropriate . 

1.4.3 The reu-oactive requirements of this standard shall be 
permitted to be modified if their application clearly would be 
impractical in the judgment of the authority havingjurisdiction 
and only where it is clearly evident that a reasonable degree of 
safety is provided. 

1.5 Equivalency. Nothing in this standard is intended to 
prevent the use of systems, methods, or devices of equivalent or 
superior quality, strength, fire resistance, effectiveness, durabil
ity, and safety over those prescribed by this standard. 

1.5.1 Technical documentati on shall be submitted to the 
authority having jurisdiction to demonstrate equivalency. 

1.5.2 The system, method, or device shall be approved for the 
intended purpose by the authority havingjurisdiction. 
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1.6 Units and Formulas. The units of measurement used in 
this standard shall be the International System of Units, other
wise known as "SI" and "Modernized Meu-ic System." English 
customary units are given in parentheses following SI units but 
shall be considered to be approximate conversions. 

1.7 Enforcement. (Reserved) 

Chapter 2 Referenced Publications 

2.1 General. The documents or portions thereof listed in this 
chapter are referenced within this standard and shall be 
considered part of the requirements of this document. 

2.2 NFPA Publications. National Fire Protection Association, 
1 Batterymarch Pa1·k, Quincy, MA 02169-7471. 

NFPA 10, Standard for Portable Fire Extinguishers, 2018 edition. 
NFPA 11, Standard for Low-, Medium-, and High-Expansion 

Foam, 2021 edition. 
NFPA 12, Standard on Carbon Dioxide 1'.xtinguishing Systems, 

2021 edition. 
NFPA 13, Standardforthelnstallation ofSprinklerSystems, 2019 

edition. 
NFPA 15, Standard f01· Water Spray Fzxed Systems f01· Fzre Protec

tion, 2017 edition. 
NFPA 17, Standard f01· D1y Chemical Extinguishing Systems, 2021 

edition. 
NFPA 30, Flammable and Combustible Liquids Code, 2021 

edition. 
NFPA 33, Standard for Spray Application Using Flammable or 

Combustible MateriaLs, 2021 edition. 
NFPA 7rfP, National Elect1ical Code®, 2020 edition. 
NFPA 7'P, National Fire Alarm and Signaling Code, 2019 

edition. 
NFPA 86, Standard f01· Ovens and Furnaces, 2019 edition. 
NFPA 91, Standard f01· Exhaust Systems for Air Conveying of 

Vapors, Gases, Mists, and Particulate Solids, 2020 edition. 
NFPA 101®, Life Safety Code®, 2021 edition. 
NFPA 259, Standard Test Method f01· Potential Heat of Building 

Materials, 2018 edition. 
NFPA 654, Standard f01· the Prevention of Fire and Dust Explosions 

ji"om the Manufacturing, Processing, and Handling of Combustible 
Particulate Solids, 2020 edition. 

NFPA 750, Standard on ·water Mist Fire Protection Systems, 2019 
edition. 

NFPA 2001, Standard on Clean Agent Fzre Extinguishing Systems, 
2021 edition. 

NFPA 500rfP, Building Construction and Safety Code@, 2021 
edition. 

2.3 Other Publications. 

2.3.l ANSI Publications. American National Standards Insti
tute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 10036. 

ANSI Z535, Safety Signs Seri.es IS, 2011. 

2.3.2 ASME Publications. American Society of Mechanical 
Engineers, Two Park Avenue, New York, NY 10016-5990. 

Boiler and Pressure Vessel Code, Section VIII, 2019. 

2.3.3 ASTM Publications. ASTM International, 100 Barr 
Harbor Drive, P.O . Box C700, West Conshohocken, PA 
19428-2959. 

ASTM D5/D5M, Standard Test Method for Penetration of Bitumi
nous Matmials, 2013. 

ASTM D56, Standard Test Method for Flash Point by Tag Closed 
Cup 'lester, 20 l 6a. 

ASTM D92, Standard 7est M ethod for Rash and Fire Points by 
Cleveland Open Cup Teste1; 2018. 

ASTM D93, Standard Test Methods for Fl.ash Point by Pensk~ 
Martens Closed Cup Testm·, 2018. 

ASTM D323, Standard Test Method for Vap01· Pressure of Petro
leum Products (Reid Method), 2015a. 

ASTM D3278, Standard 7est Methods for Flash Point of Liquids by 
Small Scale Closed-Cup Apparatus, 1996, reapproved 2011. 

ASTM D3828, Standard Test Methods for Flash Point by Small 
Scale Closed Cup 'lester, 20 l 6a. 

ASTM D4359, Standard 7est Method f01· Determining Whether a 
Mate1ial is a Liquid 01· a Solid, 1990, reap proved 2012. 

ASTM E84, Standard Test Method far Su1face Burning Character
istics of Building Materials, 2019. 

ASTM El 36, Standard 7est Method f01· Assessing Combustibility of 
Materials Using a Vertical Tube Furnace at 750°C, 2019a. 

ASTM E2652, Standard Test Method f01· Assessing Comlnistibility 
of Materials Using a Tube Furnace with a Cone-shaped A i1flow Stabil
ize1; at 750°C, 2018. 

ASTM E2965, Standard 7est Method for Deterrnination of Low 
LeveLs of Heat Release Rate for Materials and Products Using an 
Oxygen Consumption Cal01imeter, 2017. 

2.3.4 UL Publications. Underwriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062-2096. 

UL 723, Test for SU1face Burning Characteristics of Building Mate-
1ials, 2018. 

UL 2208, Solvent Distillation Units, 2010, revised 2015. 

2.3.5 Other Publications. 

Merriam-Webster's Cvllegiate Dictionary, 11th edition, Merriam
Webster, Inc., Springfield, MA, 2003. 

2.4 References for Extracts in Mandatory Sections. 

NFPA 30, Flammable and Combustible Liquids Code, 2021 
edition. 

NFPA 33, Standard for Spray Application Using Flammable or 
Combustible MatC1ials, 2021 edition. 

NFPA 7o®, National Electrical Code@, 2020 edition. 
NFPA 500o®, Building Construction and Safety Code®, 2021 

edition . 

Chapter 3 Definitions 

3.1 General. The defin itions contained in this chapter shall 
apply to the terms used in this standard. vVhere terms are not 
defined in this chapter 01- within another chapter, th ey shall be 
defined using their ordinarily accepted meanings within the 
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context in which they are used. Merriam-Webster's Collegiate 
Dictionary, 11th edition, shall be the source for the ordinarily 
accepted meaning. 

3.2 NFPA Official Definitions. 

3.2.1 * Approved. Acceptable to the autho1·ity having jurisdic
tion . 

3.2.2* Authority Having Jurisdiction (AHJ). An organization, 
office, or individual responsible fo1· enforcing the requirements 
of a code or standard, or for approving equipment, materials, 
an installation, or a procedure. 

3.2.3 Labeled. Equipment or materials to which has been 
attached a label, symbol, or other identifying mark of an organ
ization that is acceptable to the authority having jurisdiction 
and concerned with product evaluation, that maintains peri
odic inspection of production of labeled equipment or materi
als, and by whose labeling the manufacturer indicates 
compliance with appropriate standards or performance in a 
specified manner. 

3.2.4* Listed. Equipment, materials, or services included in a 
list published by an organization that is acceptable to the 
authority having jurisdiction and concerned with evaluation of 
products or services, that maintains periodic inspection of 
production of listed equipment or materials or periodic evalua
tion of services, and whose listing states that either the equip
ment, material, or service meet5 appropriate designated 
standards or has been tested and found suitable for a specified 
purpose. 

3.2.5 Standard. An NFPA Standard, the main text of which 
contains only mandatory provisions using the word "shall" to 
indicate requirements and that is in a form generally suitable 
for mandatory reference by another standard or code or for 
adoption into law. Nonmandato1-y provisions are not to be 
considered a part of the requirements of a standard and shall 
be located in an appendix, annex, footnote, informational 
note, or other means as permitted in the NFPA Manuals of 
Style. V1Then used in a generic sense, such as in the phrase 
"standards development process" or "standards development 
activities," the term "standa1·ds" includes all NFPA Standards, 
including Codes, Standards, Recommended Practices, and 
Guides. 

3.3 General Definitions. 

3.3.1 Basement. For the purposes of this standard, a story of a 
building or su·ucture having one-half or more of its height 
be low ground level and to which access for firefighting purpo
ses is restricted. (30, 2021] 

3.3.2'~ Boiling Point. (BP) The temperature at which the 
vapor p1·essure of a liquid equals the smrounding atmospheric 
pressure. [30, 2021] 

3.3.3 Coating Processes. 

3.3.3.1 Curlain U>ating. A process by which an object or 
material is coated by passing it through a vertically flowing 
film ofliquid. 

3.3.3.2 Dip Coating. A process by which objects or materials 
are immersed in a Liquid coating. 

3.3.3.3 Flow Coating. A process by which the coating liquid 
is discharged in an unatomized state from nozzles, slots, or 
other openings onto the object or material to be coated. 
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3. 3.3.4 Roll Coating. The process of applying or impregnat
ing objects or mate1-ials with the coating liquid by bringing 
them into contact with a roller that is coated with a liquid. 

3.3.4 Container. A vessel of 450 L (119 gal) or less capacity 
used for transporting or storing liquids, excluding intermediate 
bulk containers . [30, 2021 l 

3.3.4.1 Closed Container. A container as herein defined, so 
sealed by means of a lid or other device that neither liquid 
nor vapor will escape from it at ordina1y temperatures. [30, 
20211 

3.3.5 Dip Tanlc. A tank, vat, or container of ignitible (flamma
ble or combustible) liquid into which objects or materials are 
immersed for the purpose of coating, cleaning, or similar 
processes. 

3.3.6 Electrostatic Detearing. A process for removing excess 
wet coating material, such as drips, from the bottom edge of a 
dipped or coated object or material by passing it through an 
elecu-ostatic field. 

3.3.7 Flash Point (FP) . The minimum temperature of a liquid 
at which sufficient vapor is given off to form an ignitible 
mixture with the air, near the surface of the Liquid or within 
the vessel used, as determined by the appropriate test proce
dure and apparatus specified in Section 4.8. [30, 2021] 

3.3.8 Liquid (Physical State). Any material that (1) has a 
fluidity greater than that of 300 penetration asphalt when 
tested in accordance with ASTM D5/D5M, Standard Test Method 
for Penetration of Bituminws Materials, or (2) is a viscous 
substance for which a specific melting point cannot be deter
mined but that is determined to be a liquid in accordance with 
ASTM D4359, Standard Test Method for Determining Whether a 
Material is a Liquid or a Solid. f 30, 2021 ] 

3.3.8.1 Combustible Liquid. An ignitible liquid diat is classi
fied as a Class II or Class III liquid . (See 4. 7.2 and 4. 7.3. ) (30, 
2021 l 

3.3.8.2 Flammable Liquid. An ignitible liquid that is classi
fied as a Class I liquid. (See 4. 7.1.) f30, 2021 l 

3.3.8.3* lgnitibl.e Liquid. Any liquid or liquid mixture that 
has a measurable fire point. (30, 2021] 

3.3.9 Material. 

3.3.9.1 Flammable or Combustible Mat.erial. Any material, 
including its residue, that is used in die spray application 
process and also meets the definition of a combustible 
liquid (see 3.3.8.1) or a flammable liquid (see 3.3.8.2). 

3.3.9.2 Limit.ed-Combustibl.e Mat.erial. See Section 4.6. 

3.3.9.3 Noncombustible Mat.erial. See Section 4.5. 

3.3.10 Peripheral Vapor Containment. A system that cools the 
perimeter of a vapor degreaser tank near its top for the 
purpose of condensing a saturated vapor blanket from boiling 
flammable solvent. 

3.3.11 * Printing. The art of transferring an image from a 
plate, block, or other device onto a substrate using inks or dyes, 
including, but not limited to, flexogra.phy, gravure, lithography, 
screen, digital, and UV med1ods. 

3.3.12* Recirculation Particulate Filter. A filter, or series of 
filters, capable of removing more than 95 percent of particles 
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0 .3 to 10 ~1 (1.2 x 10.s in. to 3.9 x 104 in.) in size from the 
airstream. 

3.3.13 Secondary Enclosure. An enclosw·e or guard construc
ted around but separate from a dipping or coating process 
whose purpose is other than for fire protection, confinement 
of a possible fire, or confinement of vapor or mists. 

3.3.14 Solvent Cleaning. The removal of material from an 
object by a solvent using processes such as immersing, soaking, 
spraying, agitating, or ultrasonics. 

3.3.15 Utilization Equipment. Equipment that utilizes elecu·ic 
energy for electronic, elecu·omechanical, chemical, heating, 
lighting, or similar pmposes. [70:1001 

3.3.16* Vapor Area. Any area that could contain a flammable 
vapor concentration exceeding 25 percent of the lower flam
mable limit (LFL) during operation or shutdown periorl5. 

3.3.17 Vapor Source. Any source from which it is possible to 
measure vapor concenu·ations exceeding 25 percent of the 
lowe1· flammable limit at a distance of 305 mm (1 ft) in any 
direction from the object or material. 

3.3.18 Ventilation. The changing of air within a comparunent 
by natural or mechanical means. 

Chapter 4 General Requirements 

4.1 * Location of Dipping, Coating, and Printing Processes. 
Processes shall be located in industrial occupancies as defined 
by NJPA 5000. 

4.1.1 * Industrial Occupancies. Areas in which dipping, coat
ing, or printing operations are conducted shall be protected 
with approved automatic spi-inkler systems that are designed 
and installed in accordance wid1 the requirements ofNFPA 13. 

4.1.2* Locations in Other Occupancies. Processes shall not be 
located in any building that is classified as an assembly, an 
educational, a day care, a health care, an ambulatory health 
care, a detention/correctional, a residential, a mercantile, a 
business, or a storage occupancy, unless the following requi.t-e
ments are met: 

(1) The process area is separated both vertically and ho1·izon
tally from all surrounding areas by consu·uction having a 
fire resistance rating of at least 2 hours. 

(2) The process area is protected by an approved automatic 
sprinkler system designed and instal led in accordance 
with NFPA 13. 

4.2* Separation. Processes shall b e separated from other 
operations, materials, or occupancies by location, fire walls, 
and horizontal assemblies in accordance with NFPA 5000 or 
other means acceptable to the authority havingjurisdiction. 

4.3* Basements. Processes shall not be located in a basement 
w1less all the following requirements are met: 

(1) A means of egress is provided that mee ts the require
ments of Chapter 40 of NFPA 101. 

(2) An access means is provided for emergency response 
personnel. 

4 .3.l Processes utilizing combustible liquids in basements 
shall be captured and directed to the out5ide of the building or 
control equipment. 

4.4 Access to Means of Egress. Processes shall be located so 
that, in the event of a fire originating at 01· wid1in the process 
equipment, access to means of egress is in accordance with 
NFPA 101. 

4.5 Noncombustible Material. 

4.5. 1 A material that complies with any one of the following 
shall be considered a noncombustible materia l: 

(l)* The material, in the form in wh ic h it is used, and under 
the conditions anticipated, will not ignite, burn, support 
combustion, 0 1· release flammable vapo1·s when subjected 
to fire or heat. 

(2) The material is reported as passing ASTM E136, Standard 
Test Method for Assessing Combustibility of Materials Using a 
Vertical Tube Furnace at 750°C. 

(3) The material is reported a5 complying with the pass/ fail 
criteria of ASTM El36 when tested in acco1·dance with 
the test med1od and procedure in ASTM E2652, Standard 
Test Method for Assessing Combustibility of Materials Using a 
1ltbe Furnace with a Cone-shaped Ai1jlow Stabilize1; at 750°C. 

[5000:7.1.4.1.1 ) 

4.5.2 '"' here the term limited-combiLstible is used in this 
standard, it shall also include the term noncombustible. 
[5000:7.1.4.1.2) 

4.6 Limited-Combustible Material. A material shall be consid
ered a limited-combustible material whe1·e one of the following 
is met: 

(1) The conditions of 4.6.1 and 4.6 .2, and the conditions of 
either 4 .6 .3 or 4 .6.4, shall b e met. 

(2) The conditions of 4.6.5 shall b e met. 
[5000:7.1.4.21 

4.6.1 The material does not comply wid1 the requirements for 
a noncombustible material in accordance with Section 4.5. 
[5000:7 .1.4.2.1 l 

4.6.2 The material, in the form in which it is used, exhibits a 
potential heat value not exceeding 8141 kJ/ kg (3500 Btu/lb) 
where tested in accordance wid1 NFPA 259. [5000:7.1.4.2.2] 

4.6.3 The material shall have a structural base of noncombus
tible material with a surfacing not exceeding a thickness of 
3.2 mm (Vg in. ) where the surfacing exhibits a flame spread 
index not g reater than 50 when tested in accordance with 
ASTM E84, Standard Test Method for Surface Burning Character·is
tics of Building Materials, or UL 723, Test for Smface Burning Char
acteiistics of Building Materials. [5000:7.1.4 .2.31 

4.6.4 The material shall be composed of materials that in the 
form and thickness used neither exhibit a flame spread index 
greater than 25 nor exhibit evidence of continued progressive 
combustion when tested in accordance with ASTM E84 or 
UL 723 and are of such composition that all surfaces that 
would be exposed by cutting through the material on any plane 
would neid1er exhibit a flame spread index greater than 25 nor 
exhibit evidence of continued progressive combustion when 
tested in accordance with ASTM E84 or UL 723. 
[5000:7.1.4.2 .4) 

4.6.5 Materials shall be considered limited-combustible mate
rials where tested in accordance with ASTM E2965, Standard 
Test Method for Determination of Low Levels of H eat Release Rate for 
Materials and Products Using an Oxygen Consumption Cal01imeter, 
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at an incident heat flux of 75 kW/ m2 for a 20-minute exposure, 
and both the fo llowing conditions are met: 

(1) The peak heat release rate shall not exceed 150 kW/ m2 

for longer than 10 seconds. 
(2) The total heat released shall not exceed 8 MJ/ m2

• 

[5000:7.1.4.2.5] 

4.6.6 ~Where the term limited-combustible is used in this stand
ard, it shall also include the term noncombii>tible. 
[5000:7.1.4.2.6] 

4.7 Classification Scheme. 

4.7.1 Class I Liquids. 

4.7.1.1 A liquid wid1 a closed-cup flash point below 37.8°C 
(100°F) shall be designated as a Class I liquid (i .e ., flammable 
liquid), as determined by the test procedures and apparatus set 
forth in Section 4.8 and a Reid vapor pressure d1at does not 
exceed an absolute pressure of 276 kPa ( 40 psi) at 37 .8°C 
( l00°F), as determined by ASTM D323, Standard 1est Method for 
Vapor Pressure of Petroleum Products (Reid Method). [30:4.2.1.1 ] 

4.7.1.2 Class I liquids shall be further subclassified in accord
ance with the following: 

(1) Class IA Liquid. A liquid d1at has a flash point b elow 
22.8°C (73°F) and a boiling point be low 37.8°C (100°F). 

(2) Class IB Liquid. A liquid that has a flash point b elow 
22.8°C (73°F) and a boiling point at or above 37.8°C 
(100°F). 

(3) Class IC Liquid. A liquid that has a flash point at or above 
22.8°C (73°F ), but below 37.8°C (100°F) . 

[30:4.2.1.21 

4.7.2 Class II Liquids. A liquid with a closed-cup flash point at 
or above 37.8°C (100°F) but below 60°C (140°F ) shall be desig
nated as a Class II liquid (i. e., combustible liq uid), as deter
mined by the test procedures and apparatus set forth in 
Section 4.8. r30:4.2.2l 

4.7.3 Class ill Liquids. 

4.7.3.1 A liquid with a closed-cup flash point at or above 60°C 
(140°F) shall be designated a~ a Class III liquid (i.e ., combusti
ble liquid), as determined by the test procedures and apparatus 
set forth in Section 4.8. r30:4.2.3.I ] 

4.7.3.2 Class III liquids shall be further subclassified in acco1-d
ance with the folJowing: 

( 1) Class IIIA Liquid. A liquid that has a flash point at or 
above 140°F (60°C), but below 20Q°F (93°C) . 

(2) Class IIIB Liquid. A liquid that has a flash point at or 
above 200°F (93°C) . 

[30:4.2.3.21 

4.8 Determination of Flash Point (FP) . The flash point of a 
liquid sh al l be determined according to the med1ods specified 
in 4.8 .1 du-ough 4.8.4. [30:4.4] 

4.8.1 Except as specified in 4.8.1.1 , the flash point of a liquid 
having a viscosity below 5.5 centiStokes at 40°C (104°F) or 
be low 9 .5 centiStokes at 25°C (77°F) shall be determined in 
accordance with ASTM D56, Standard Test Method for Flash Point 
by Tag Closed Cup Tester. r30:4.4.l ] 

4.8.1.1 Cut-back asphalts, liquids that tend to form a surface 
film, and liquids that contain suspended solids shall not be 
tested in accordance with ASTM D56, Standard Test Method for 
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Rash Point by 1ag Closed Cup Tester, even if they othe1wise meet 
the viscosity criteria . [30:4.4.1.1 ] 

4.8.1.2 Such liquids as stated in 4.8.1.1 shall be tested in 
accordance with 4.8.2. r30:4.4.1.2] 

4.8.2 The flash point of a liquid having a viscosity of 5.5 centi
Stokes or more at 40°C (104°F) or 9.5 centiStokes or more at 
25°C (77°F) or a flash point of 93.4°C (200°F) or higher shall 
be determined in accordance with ASTM D93, Standard Test 
Methods for Flash Point by Pensky-Martens Closed Cup Tester. 
r3o:4.4.2J 

4.8.3 As an alternative, ASTM D3278, Standard Test M ethods for 
Flash Point of Liquids by Small Scale Closed-Cup Apparatus, sh a ll be 
permitted to be used for paints, enamels, lacquers, varnish es, 
and related products and their components that have flash 
points between 0°C (32°F) and l l0°C (230°F) and viscositi es 
below 150 Stokes at 25°C (77°F) . r30:4.4.3l 

4.8.4 As an alternative, AST M D3828, Standard Test M ethods for 
Rash Point by Small Scal.e aosed Cup Tester, sha ll be permitted to 
be used for materials other than those for which ASTM D3278, 
Standard 1/Jst Methods for Flash Point of Liquids by Small Scale 
aosed-Cup Apparatus, is specifically required. r30:4.4.4) 

Chapter 5 Design and Construction of Dipping, Coating, and 
Printing Equipment and Systems 

5.1 Scope. Chapter 5 shall apply to the design and construc
tion of process equipment and systems. 

5.2 General Requirements. 

5.2.1 Dipping and coating equipment shall be constrncted of 
steel, reinforced concrete, masonry, or other noncombustible 
material and shall be securely and rigidly supported. Supports 
for d ipping and coating tanks that exceed either 1900 L 
(500 gal) capacity or I m2 (10 ft2 ) of liquid surface shal l have a 
fire resistance rating of at least 1 hour. 

5.2.1.1 Ro lls shall be permitted to be covered with polymeric 
or other combustible materials. 

5.2.2 If the dipping or coating equipment is enclosed for d1e 
purpose of confining vapors and mists, any panels for light 
fixtures or for observation sha ll be of h eat-treated glass, lamina
ted glass, wired glass, or hammered-wired glass, and the panels 
shall b e sealed to confine vapors or mist5 to the enclosure. 

5.2.2.1 If secondary enclosures are provided, including those 
instal led for environm ental purposes designed to capture low
level fugitive emissions as well as th ose used for the purpose of 
any vision, panels constructed with other materials shall be 
permitted. 

5.2.2.2 Panels shall be separated from the luminaire to 
prevent the surface temperanu-e of the panel from exceeding 
105°C (221°F) . 

5.2.2.3 The panel fram e and method of attachmen t sha ll be 
designed to not fail under fire exposure before the vision panel 
fails. 

5.3* H eight Above Floor. The top of any tank that holds igni
tible (flammable or combustible) liquids sha ll be at least 
150 mm (6 in.) above the floor. 
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5.4 Overflow Prevention. To prevent the overflow of burning 
liquid from a tank if a fire in the tank actuates automatic sp1-in
klers, one or more of the following shall be done: 

(1) Drainboa1-ds shall be arranged so that sprinkle1- discharge 
will not flow into the tank. 

(2) The tank shall be equipped with automatic-closing covers. 
(3) The tank shall be equipped with overflow pipes. (See 

Section 5.6.) 

5.5 Liquid Level. The liquid in any dipping or coating tank 
shall be maintained at a level that is at least 150 mm (6 in.) 
below the top of the tank to allow effective application of extin
guishing agents in the event of fire . 

5.6 Overflow Pipes. 

5.6.l Dipping or coating tanks that exceed 570 L (150 gal) 
capacity or 1 m2 (10 ft2

) of liquid surface shall be equipped 
with a trapped overflow pipe leading to a safe location. 

5.6.2 Depending on the area of the liquid surface and the 
length and pitch of pipe, overflow pipes for dipping or coating 
tanks that exceed 570 L (150 gal) capacity or l m2 (10 ft2) of 
liquid surface shall be capable of handling either the maxi
mum rate of delivery of process liquid 01- the maximum rate of 
automatic sprinkler discharge, whichever is greater. The over
flow pipe shall be at least 75 mm (3 in. ) in diameter. 

5.6.3 Piping connections to drains and in overflow lines shall 
be designed to permit access for inspection and cleaning of the 
interior of the piping. 

5.6.4 The connection of the overflow pipe to the tank shall be 
made at a point that is at least 150 mm (6 in.) below the top of 
the tank. 

5.7 Bottom Drains. Dipping or coating tanks that exceed 
1900 L (500 gal) capacity shall be equipped with bottom drains 
arranged to drain the tank in the event of fire . 

Exception No. 1: Bottom drains shall not be required for tanks that are 
equipped with automatic-closing covers meeting the requirements of 
Section 9.5. 

Exception No. 2: Bottom drains shall not be required if the viscosity of 
the liquid at n01mal atmospheric temperatures makes this impractical. 

5.7.1 Bottom drains shall be both manually and automatically 
operable. Manual operation shall be from a safe and accessible 
location. 

5.7.2 v\The1-e gravity flow is impractical, automatic pumps shall 
be provided. 

5 .7.3 Drains shall be trapped and shal l discharge to a closed, 
vented salvage tank (see Section 5.8) or to a safe location. 

5.7.4 The diameter of the bottom drain pipe or pipes shall be 
sized to empty the dipping or coating tank within 5 minutes, 
but in no case shall the pipe diameter be less than that indica
ted in Table 5.7.4. 

5.8 Salvage Tanks. 

5.8.1 v\There a salvage tank is employed, a pumping arrange
ment shall be provided for the retrieval of the contents. 

5.8.2 The salvage tank shall meet all applicable requirements 
ofNFPA30. 

Table 5. 7.4 Minimum Size of Drain Pipe 

Tank Capacity Nominal P ipe Diameter 

L gal mm in. 

1900 to 2850 500 to 750 75 3 
2851 to 3800 751to1000 100 4 
3801 to 9500 1001to2500 125 5 

9501 to 15,000 2501to4000 150 6 
>15,000 >4000 200 8 

5.8.3 The salvage tank shall be emptied before the dipping or 
coating tank is refilled. 

5.8.4* The capacity of the salvage tank or tanks shall be 
greater than the capacity of the d ipping or coating tank o r 
tanks to which they are connected. 

5. 9 Conveyor Systems. 

5.9.1 Conveyor systems shall be arranged to stop automatically 
in the event ofa fire . 

Exception: 17zis requirement shall not apply to web or sheet transport 
systems. 

5.9.2 Conveyor systems shall be arranged to stop automatically 
if the required rate of ventilation is not maintained. (See 
Section 7.3. ) 

Exception: This requirement shall not apply to web or sheet transport 
systems in printing processes where stopping the movement of the 
substrate can result in a more hazardous condition. 

5.10 Control of Liquid Temperature. 

5.10.1 Where clipping or coating liquids are heated, either 
directly or by the workpieces b ei ng processed, the 1-equire
ments of 5.10.1.1 through 5.10.1.4 shall be met to prevent 
excess temperature, vapor accumulation, and possible autoigni
tion. For the purposes of th is section, excess temperature shall 
mean any temperature above which the ventilation required by 
Section 7.3 cannot safely confine the vapors generated. In no 
case shall this temperatme exceed the boi ling poin t of the 
liquid or a temperature that is 55°C (100°F) less than the auto
ignition temperature of the liquid . 

5.10.1.1 The dipping or coating tank shall be equipped with a 
listed, manual reset, high temperature limit control designed 
to shut down the conveyor system , if any, and the heating 
system if excess temperatures are reached. 

5.10.1.2 Heating and cooling units for liquids shall be of an 
approved type and shall be controlled, serviced, and main
tained in accordance with the manufacturers' instructions. 

5.10.1.3 Workpieces shall not be d ipped or coated if their 
surface temperature exceeds the boiling poin t of the liquid or 
a temperature that is 55°C (100°F ) less than the autoignition 
temperature of the liquid. 

5.10.1.4 Heating systems shall be automatically shut down if 
the level of liquid in the dipping or coating tank exceeds or 
falls below the manufacturers' recommended operating level. 
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Chapter 6 Electrical and Other Sources of Ignition 

6.1 Scope. Chapter 6 shal l apply to electrical wiring and elec
trical utilization equipment that is used in or on, or is attached 
to the dipping, coating, or printing equipment, or is in the 
vicinity of such equipment. This chapter shal l also apply to 
other sources of ignition. 

6.2 General. 

6.2.1 Process areas where Class I [FP < 37.8°C (100°F)] liquids 
are used, or where Class II or Class III fFP ~ 37.8°C (100°F)] 
liquids are used at temperatures at or above their flash points, 
shall meet the requirements of6.2.l.l and 6.2.1.2. 

6.2.1.1 The extent of hazardous (classified) locations around 
processes shall be determined in accordance with Sections 6.2, 
6 .3, 6.4, and 6.5 of this standard and with Article 500 of 
NFPA 70. 

6.2.1.2 Electrical wiring and electrical utilization equipment 
shall be suitable for the location in which they are installed and 
shall be installed in accordance with the applicable require
ments of this chapter and with the applicable requirements of 
Articles 500, 501, 505, and 516 of NFPA 70. 

6.2.1.3 For the purposes of this standard, the Zone system of 
electrical area classification shall be applied as follows: 

(1) The inside of open or closed containers or vessels shall be 
considered a Zone 0 location. 

(2) A Class I, Division l location shall be permitted to be 
alternatively classified as a Zone 1 location. 

(3) A Class I, Division 2 location shall be permitted to be 
alternatively classified as a Zone 2 location. 

6.2.1.4 For the purposes of electrical area classification, the 
Division system and the Zone system shall not be intermixed 
for any given source of release. 

6.2.1.5 In accordance with 505.7(B) of NFPA 70 where areas 
in the same facility are classified separately, a Zone 2 location 
shall be permitted to abut, but shall not overlap, a Class I, Divi
sion 2 location. A Zone 0 or Zone 1 location shall not abut a 
Class I, Division 1 or Class I, Division 2 location. 

6.2.2* Open flames, spark-producing equipment or processes, 
and equipment whose exposed surfaces exceed the autoigni
tion temperature of the ignitible (flammable or combustible) 
liquid being used shall not be located in the process area or in 
surrounding areas that are cla5sified as Division 2 or Zone 2. 

6.2.3* Any e lectrical utilization equipment or apparat:us that is 
capable of producing sparks or particles of hot metal and is 
located above or adjacent to either the process area or the 
surrounding Division 2 or Zone 2 areas shall be of the totally 
enclosed type or shall be constructed to prevent the escape of 
sparks or particles of hot metal. 

6.2.4* Electrical wiring and e lectrical utilization equipment 
that is located in the process area and is not subject to deposits 
of combustible residues shall be suitable for Class I, Division 1 
or Zone 1 locations, whichever is applicable. 

6.2.5* Elecu·ical wiring and electrical utilization equipment 
that is located in the process area and is subject to deposits of 
combustible residues shal l comply with one of the following 
requirements: 
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(1) Electrical wiring and electrical utilization equipment that 
is not part of elecu·ostatic detearing apparatus shall be 
listed for such exposure and shall be suitable for Class I, 
Division 1 or Zone 1 locations, whichever is applicable. 

(2) Electrostatic detearing apparatus shall meet the require-
ments of Chapter 11. 

6.3'~ Electrical Area Classification - Class I Locations. A 
Class I location shall be any location where a flanunable gas or 
vapor is present or might be present in the air in quantities 
suffic ient to produce an explosive or ignitible mixture. 

6.3.1 * Class I, Division I Locations. In acco1·dance with 
500.5(B) (1) of NFPA 70, a Class I, Division 1 location shall be 
any location where one of the following conditions exists: 

(1) An ignitible concentration of flammable gas or vapor can 
exist under normal operating conditions. 

(2) An ignitible concenu·ation of flammable gas or vapor can 
exist frequently because of repair or maintenance opera
tions or because of leakage. 

(3) Breakdown 01· faulty operation of equipment or processes 
might release an ignitible concenu·ation of flammable gas 
or vapor and might also cause simultaneous failure of 
elecu·ical equipment in such a way as to direc tly cause the 
electrical equi pm en t to become a source of ignition . 

6.3.2* Class I, Division 2 Locations. In accordance with 
500.5(B) (2) of NFPA 70, a Class I, Division 2 location shall be 
any location where one of the following conditions exists: 

(1) A flammable gas or a Class I [FP < 37.8°C (lOOOF) ] liquid 
is handled, processed, or used, but any flammable gas, 
vapor, or liquid is confined within a closed container or a 
closed system from which it can escape only in case of 
accidental rupture or breakdovm of the container or 
system or in case of abnormal operation of the equip
ment. 

(2) An ignitible concentration of flammable gas or vapor is 
normally prevented by positive mechanical ventilation but 
might exist because of failure or abnormal operation of 
the ventilating equipment. 

(3) An ignitible concentration of flammable gas or vapor 
might occasionally be u·ansmitted from an adj acent 
Class I, Division 1 location , u nless such u·ansm ission is 
prevented by positive pressure ventilation from a source 
of clean air and effective safeguards against ventilation 
failure are provided. 

6.3.3* Zone 0 Locations. In accordance with 505.5(B) (1) of 
NFPA 70, a Zone 0 location shall be any location where an igni
tible concentration of flammable gas or vapor is present either 
continuously or for long periods of time. 

6.3.4* Zone I Locations. In acco1·dance with 505.5(B) (2) of 
NFPA 70, a Zone 1 location shal l be any location where one of 
the following conditions exists: 

(1) An ignitible concentration of flammable gas or vapor is 
likely to exist under normal operating conditions. 

(2) An ignitible concentration of flammable gas or vapor can 
exist frequently because of repair or maintenance opera
tions or because of leakage. 

(3) Breakdown or faulty operation of equipment or processes 
might release an ignitible concenu·ation of flammable gas 
or vapor and might aL~o cause sim ultaneous failure of 
elecu·ical equipment in such a way as to directly cause the 
electrical equipment to become a source of ignition . 
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(4) An ignitible concentration of flammable gas or vapor 
might occasionally be transmitted from an adjacent Zone 
0 location, unless su ch transmission is prevented by posi
tive pressure ventilation from a source of clean air, and 
effective safeguards against ventilation failure are provi
ded. 

6.3.5 Class I, Zone 2 Locations. In accordance with 505.5(B) 
(3) of NFPA 70, a Class I, Zone 2 location shall be any location 
where one of the following conditions exists: 

(1) An ign itible concentration of a flammable gas or vapor is 
not likely to exist under normal operating conditions 
and, if an ign itible concentration does exist, will exist 
only for a short period of time. 

(2) A flammable gas or a Class I [FP < 37.8°C (l00°F) ] liquid 
is handled, processed, or used, but any flammable gas, 
vapor, or Liquid is confined within a closed container or a 
closed system from wh ich it can escape only in case of 
accidental rupture or breakdown of the container or 
system or in case of abnormal operation of the equip
ment. 

(3) An ignitible concentration of flammable gas or vapor is 
normally prevented by positive mechanical ventilation but 
might exist because of failure or abnormal operation of 
the ventilating equipment. 

(4) An ignitible concentration of flammable gas 01- vapor 
might occasionally be transmitted from an adjacent Zone 
1 location, unless such transmission is prevented by posi
tive pressure ventilation from a source of clean air, and 
effective safeguards against ven tilation failure are provi
ded. (See also A.6.3.2.) 

6.4 Areas Adjacent to Open Processes. Electrical wiring and 
electrical utilization equipment located adjacent to open 
processes shall meet the requirements of 6.4.1 through 6.4.4 
and Figure 6.4(a), Figure 6.4(b) , Figure 6.4(c), or Figure 
6.4(d), whichever is applicable. 

915 mm 
(3 ft) 

Conveyor rail 

915 mm 
(3ft) 

1525 mm 
(5 ft) 

915mm~ (3 ft) 

6100 mm (20 ft) 

i::::::::;i Class I, Division 1 or Zone O 

[:==J Class I, Division 1 or Zone 1 

~ Class I, Division 2 or Zone 2 

1525 mm 
(5ft) 

Peripheral vapor 
ventilation 

Exhaust 
plenum 

Saturated 
vapor blanket 

Liquid 

S ill containment 

Ventilation inlet at floor level 

c:::;J Class I, Division 1 or Zone O 

D Class I, Division 1 or Zone 1 

~ Class I, Division 2 or Zone 2 

Definitions 

Vapor
condensing 
coils 

Pit 

Freeboard: The distance from the maximum solvent or coating 
material level to the top of the tank 

Freeboard ratio: The freeboard height divided by the smaller of the 
interior length or interior width of the tank 

FIGURE 6.4(b) Electrical Area Classification for Open 
Dipping and Coating Processes with Peripheral Vapor 
Containment and Ventilation - Vapors Confined to Process 
Equipment. 

~ 
1525mm 

(5 ft) 
1525 mm 

(5ft) 

Fl 
915 mm (3 ft) 

6100 mm (20 ft) 

FIGURE 6.4(a) Electrical Area Classification for Open Dipping and Coating Processes Without Vapor Containment or Ventilation. 
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/EXHAUST DUCT 

1525 mm (5 ft) 

14------- 7620 mm (25 ft) -----~ I 

1525 mm (5 ft) 

PIT OR TRENCH 

14----- 6100 mm (20 ft) 

r:::::J Class I, Division 1 or Zone O 

c::::=1 Class I, Division 1 or Zone 1 

~ Class I, Division 2 or Zone 2 

~A 

SIDE VIEW 

EXHAUST DUCT 

LIQUID 

----- 6100 mm (20 ft) ----!)>•• 

> 

FRONT VIEW- SECTION A-A 

915 mm (3ft) 

FIGURE 6.4(c) Electrical Area Classification for Open Dipping and Coating Processes with Partial Peripheral Vapor Containment 
and Ventilation - Vapors NOT Confined to Process Equipment. 
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,... I •I 
6100 mm 

(20ft) 

G:::J Class I, Division 1 or Zone O 

D Class I, Division 1 or Zone 1 

Im Class I, Division 2 or Zone 2 

915 mm 
(3 ft) 

FIGURE 6.4(d) Electrical Area Classification for a T)'pical 
Printing Process. 

6.4.1 Electrical wiring and electrical utilization equipment 
located in any sump, p it, or belowgrade channel that is within 
7620 mm (25 ft) horizontally of a vapor source, as defined by 
this standard, shall be suitable for Class 1, Division 1 or Zone 1 
locations. If the sump, pit, or channel extends beyond 
7620 mm (25 ft) of the vapor source, it shal l be provided with a 
vapor stop, or it shall be classified as Class I, Division l or Zone 
1 for its entire length. 

6.4.2 Electrical wiring and electrical utilization equipment 
located within 1525 mm (5 ft) of a vapor source shall be suita
ble for Class I, Division l or Zone 1 locations. The space inside 
a dip tank, ink fountain, ink reservoir, or ink tank shall be clas
sified as Class I, Division 1 or Zone 0, whichever is applicable. 

6.4.3 Electrical wiring and electrical utilization equipment 
located within 915 mm (3 ft) of the Class I, Division 1 or 

Zone l location described in 6.4.2 shall be suitable for Class I, 
Division 2 01- Zone 2 locations, whichever is applicable. 

6.4.4 The space 915 mm (3 ft) above the floor and extending 
6100 mm (20 ft) horizontally in all directions from the Class I, 
Division 1 or Zone 1 location described in 6.4.3 shall be classi
fied as Class I, Division 2 or Zone 2, and e lectrical wiring and 
electrical utilization equipment located within this space shall 
be suitable for Class I, Division 2 or Zone 2 locations, which
ever is applicable. 

6.4.4.1 This space shal l be permitted to be nonclassified fo r 
purposes of electrical installations if the surface area of the 
vapor source does not exceed 0 .5 m2 (5 ft2

) , the conten ts of the 
dip tank, ink founta in, ink reservoir, or ink tank do not exceed 
19 L (5 gal), and the vapor concentration during operating 
and shutdown periods does not exceed 25 percent of the lower 
flammable limit. 

6.5 Areas Adjacent to Enclosed Dipping and Coating 
Processes. Areas adjacent to enclosed dipping and coating 
processes shall be classified in accordance with 6.5.1, 6.5.2, and 
Figure 6.5 . 

6.5.1 The interio1- of any enclosed dipping 01- coating process 
or apparatus shall be a Class I, Division 1 or Zone 1 location, 
and electrical wiring and electrical utilization equipment locac 
ted within this space shall be suitable fo1- Class I, Division 1 o r 
Zone 1 locations, whichever is applicable . The area inside the 
dip tank shall be classified as Class I, Division 1 or Zone 0, 
whichever is applicable . 

6.5.2 The space within 915 mm (3 ft) in a ll directions from 
any opening in the enclosure and extending to the floor or 
grade level shall be classified as Class I, Division 2 or Zone 2, 
and electrical wiring and e lectrical utilization equipment loca
ted within this space shall be suitable for Class I, Division 2 
locations 01- Zone 2 locations, whichever is applicable. 

6.5.3 All other spaces adjacent to an enclosed dipping or coat
ing process or apparatus shall be classified as nonhazardous for 
purposes of elecu-ical installations. 

Enclosed vapor/drain tunnel 

Vapor confined to 
enclosed tunnel 

j 

915mm 915mm 
(3 ft) (3 ft) 

915mm+...I 
(3 ft) 

Oven 

Classification of interior 
Vapor space of oven governed by NFPA 86 

iz=:::J Class I, Division 1 or Zone O 

c::::=J Class I, Division 1 or Zone 1 

~ Class I, Division 2 or Zone 2 

FIGURE 6.5 Electrical Area Classification Around Enclosed Dipping and Coating Processes. 
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6.6 Equipment and Containers in Ventilated Areas. 

6.6.l Open containers, supply containers, waste containers, 
and solvent distillation w1its that contain Class I [FP < 37.8°C 
(100°F)] liquids shall be located in areas ventilated in accord
ance with applicable requirements of Chapter 7. 

6.6.2 Areas within and around such containers, solvent distilla
tion units, and similar apparatus shall be classified in accord
ance with Figure 6 .6 .2 and with the following: 

(1) The area within 915 mm (3 ft) in all directions from any 
such container or equipment and extending to the floor 
or grade level shall be classified as Class I, Division 1 or 
Zone 1, wh ichever is applicable. 

(2) The a1·ea extending 610 mm (2 ft) beyond the Division 1 
or Zone 1 location shall be classified as Class I, Division 2 
or Zone 2, whichever is applicable. 

(3) The area extending 1525 mm (5 ft) horizontally beyond 
the area described in 6.6.2(2) up to a height of 460 mm 
(18 in. ) above the floor or grade level shall be cla5sified as 
Class I, Division 2 or Zone 2, whicheve1· is applicable. 

( 4) The area inside any tank or container shall be classified as 
Class I, Division 1 or Zone 0, whichever is applicable. 

6.7 Luminaires. 

6 .7.l Luminaires that are attached to the walls or ceiling of a 
process enclosure but are outside any classified area and are 
separated from the process area by glass panels that meet the 
requirements of 5 .2 .2 shall not be required to be suitable for 
use in unclassified locations. Such fixnires shall be serviced and 
listed for use in hazardous (classified) locations. Such lumin
aires shall be capable of being serviced from ou tside the enclo
sure. 

6.7.2 Luminaires that are separated from the process enclo
sure by glass panels that meet the requirements of 5.2.2; and 
that are located with in a Class I, Division 2; a Zone 2; a Class II, 
Division 2; or a Zone 22 location shall b e listed for such loca
tions. Such luminaires shall be serviced from outside the enclo
sure. 

.... l .c---3050 mm---'>o...il 
(10ft) '""'' •'----3050 mm~ 

<1 Oft) Pit or trench 

r.....--:i Class I, Division 1 or Zone O 
l..!.....!..J (e.g., vapor space in container) 

D Class I, Division 1 or Zone 1 

IQi'2I Class I, Division 2 or Zone 2 

FIGURE 6.6.2 Electrical Area Classification Around an 
Open Container in a Ventilated Area. 
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6.8* Static Electric Discharges. 

6.8.1 All persons and all electrically conductive objects, 
including any metal parts of the process equipment or appara
tus, containers of material, exhaust ducts, and p iping systems 
that convey ignitible (flammable or combustible) liquids, shall 
be electrically grounded. 

6.8.2* Provision shall be made to dissipate static electric 
charges from all nonconductive substrates in printing proc
esses. 

Chapter 7 Ventilation 

7.1 Scope. Chapter 7 shall apply to ventilation systems provi
ded for the purpose of capmring and removing ignitible (flam
mable and combustible) vapors from processes. 

7.2 General. Ventilating and exhaust systems shal.l be installed 
in accordance with NFPA 91 where applicable, and a lso shall 
meet the requirements of this chapter. 

7.3* Performance Requirements. Dipping and coating proc
ess areas shall be provided with mechanical ven tilation that is 
capable of confining the vapor to an area not more than 
1525 mm (5 ft) from the vapor source and removing the vapors 
to a safe location. The concentration of the vapors in the 
exhaust air stream shall not exceed 25 percent of the lower 
flammable limit. 

7.3.l Where the process does not allow adequate removal of 
vapors by mechanical ventilation alone, an enclosure shall be 
provided and the ventilation shall be capable of confining all 
vapors to the enclosure. 

7.3.2 Controls shall be provided to automatically shut down 
the dipping or coating process and sound an alarm if the venti
lating system fails. 

7.3.3 Mechanical ventilation shall be kept in operation at a ll 
times while dipping or coating processes are being conducted 
and shall continue to operate until the a1·ea no longer consti
tutes a vapor source. 

7.3.4 Where d ipping or coating processes are conducted auto
matically without an attendant constantly on duty, the operat
ing controls of the apparams sha ll be a rra nged so that the 
apparatus cannot function unless the exhaust fans are operat
ing. 

7.4* Make-Up Air. Clean make-up a ir shall be provided to 
compensate for the air exhausted from d ipping or coating 
processes. The intake fix this make-up air shall be located so 
that the air exhausted from dipping or coating processes is not 
recirculated. 

7.5* Routing of Exhaust Ducts. Air exhausted from processes 
shall be conducted by ducts d irectly to the outside of the build
ing. Exhaust duct5 shall follow the shortest route to t11e point of 
discharge and shall meet the following conditions: 

(1) Exhaust ducts shall not penetrate a fire wall or fire barrier 
wall. 

(2) Exhaust discharge shall be directed away from any air 
intakes. 

(3) Exhaust discharge point shall be at least 1830 mm (6 ft) 
from any exterior wal l or roof. 

(4) Exhaust discharge point shall be at least 3048 mm (10 ft) 
from openings into the building. 
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(5) Exhaust discharge point shall be at least 3048 mm (10 ft) 
above adjoining grade. 

(6) Exhaust duct shall not discharge in the direction of any 
combustible construction that is within 7625 mm (25 ft) 
of the exhaust duct discharge point. 

(7) Exhaust duct shall not discharge in the direction of any 
unprotected opening in any noncombustible or limited
combustible consnuction that is within 7625 mm (25 ft) 
of the exhaust duct discharge point. 

(8) Exhaust duct shall not discharge in the direction of any 
exit discharge or public way that is within 7625 mm 
(25 ft) of the exhaust duct discharge point. 

7.6* Recirculation of Exhaust. Air exhausted from processes 
shall not be recirculated unless all of the following requfre
ments have been met: 

(1) Recirculation particulate filters as defined in this stand
ard shall be used to remove particulates from the recircu
lated air. 

(2) The con centration of vapors in the exhaust airstream 
shall not exceed 25 percent of the lower flammable limit. 

(3) Listed equipment shall be used to monitor the concentra
tion of vapors in all exhaust ai1-streams. 

( 4) The equipment specified in 7.6(3) shall initiate a loca l 
alarm and shall automatically shut clown the processes if 
the concenu-ation of any vapor in the exhaust airstream 
exceeds 25 percent of the lower flammable limit. 

(5) All equipment instal led to process and remove contami
nants from the air exhausted from the processes shall be 
approved by the authority havingjurisdiction. 

(6) For occupied process areas where a portion of the 
exhaust air is 1-ecirculated within the process area, toxicity 
and worker exposures shall be addressed. 

7.7 Materials of Construction. Exhaust plenums, and exhaust 
ducts and fastene1-s shall be constructed of steel, except as 
allowed in 7 .7.1 and 7 .7.2. 

7.7.1 Concrete shall be permitted to be used. The interior 
surfaces of the concrete exhaust plenum or exhaust duct shall 
be smooth and sealed to faciLitate cleaning. 

7.7.2 Other materials of construction shall be permitted to be 
used in cases where the conveyed mate1-ials are not compatible 
with steel. 

7.8* Support of Exhaust Ducts. Exhaust ducts shall be 
supported to prevent collapse under fire conditions. 

7.8.1 Duct supports shal l be designed to carry the weight of 
the duct system itself, plus the anticipated weight of any resi
dues. If sprinkler protection is provided inside the duct system, 
then the duct supports shall also be designed to carry the 
anticipated weight of any accumulation of sprinkler discharge. 

7.8.2 Hangers and supports shall be fastened secure ly to the 
building or to the structure to avoid vibration and su-ess on the 
duct system. 

7.8.3 Hangers and supports shall be designed to allow for 
expansion and contraction. 

7.8.4 Exhaust ducts shall not use building walls, floors, ceil
ings, or roofs as component part5. 

7.8.5 The provisions of 7.8.4 shall not disallow the use of 
concrete exhaust plenums or exhaust ducts where some or all 
of the plenum or duct is part of the concrete floor. 

7.9 Exhaust Duct Cross-Section . Exhaust ducts shall be 
permitted to be round, rectangular, or any other suitable 
shape. 

7.10 Exhaust Duct Access. Exhaust ducts shall be provided 
with doors, panels, or other means to facilitate inspection, 
maintenance, cleaning, and access to fire protection devices. 

7.11 Exhaust Fans and Drives. 

7.11.1 The rotating e lement of the exhaust fan shall be 
nonferrous or the fan shall be constructed so that a shift of the 
impeller or shaft will not permit two ferrous part5 of the fan to 
rub or strike. Necessary allowances shall be made for 01-dinary 
expansion and loading, and to prevent contact between 
moving part5 and the duct or fan housing. Fan blades shall be 
mounted on a shaft that shall maintain alignment even when 
the blades of the fan are heavily loaded. All bearings shall b e of 
the self-lubricating type or shall be provided with accessible 
lubricating ports. 

7.1 1.2 All bearings shall be of the self-lubricating type or shal l 
be lubricated from a point outside the duct or fan housing. 

7 .11.3 Elecu·ic motors that drive exhaust fans shall not be 
placed inside any duct or fan housing unless they meet the 
provisions of 6.2.4 and 6.2.5. 

7.11.4 Belts shall not ente1- any duct or fan housing unless the 
belt and pulley are completely enclosed. 

7 .12 Drying Areas. 

7.12.1 freshly dipped 01- coated workpieces 01- materials shal l 
be dried only in spaces that are ventilated to prevent the 
concentration of ignitible vapors from exceeding 25 percent of 
the lower flammable limit. 

7.12.2* If removed from the dipping or coating process area, 
workpieces or material shall be dried only in areas that are 
ventilated to prevent the concentration of vapors from exceed
ing 25 percent of the lower flammable limit. 

Chapter 8 Storage, H andling, and Distribution of lgnitible 
(Flammable and Combustible) Liquids 

8.1 Scope. Chapter 8 shall apply to the storage, handling, and 
disu·ibution of ignitible (flammable and combustible) liquids 
that are used in processes. 

8.2* Gen eral. 

8.2.1 Storage, handling, and mixing of ignitible (flammable 
and combustible) liquids shall meet all applicable require
m ents of NFPA 30. Storage, handling, and mixing of ignitible 
(flammable and combustible ) l iquids at process areas also shall 
meet the requirement5 of this chapter. 

8.2.2 Open or glass containe rs shall n ot be used fo1- u·anspor
tation or storage of liquids. 

8.3 Storage in Process Areas. 

8.3.1 The volume of Class I, Class II, and Class IIIA f FP < 93°C 
(200°F)] liquids stored in a storage cabinet shall not exceed 
454 L (120 gal) . 

8 .3.2 The total aggregate volume of Class I, Class II, and 
C lass IllA [FP <93°C (200°F)] liquids in a group of storage 
cabinets shall not exceed the maximum allow<1ble quantity of 
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ignitible (flammable or combustible) liquids per control area 
based on the occupancy where the cabinets are located. 
(30:9.5.2) 

8.3.3 For industrial occupancies, the total aggregate volume of 
Class I, Class II, and Class IIIA [FP < 93°C (200°F)] liquids in a 
group of storage cabinets in a single fire area shall not exceed 
the maximum allowable quantity (MAQ) of flammable and 
combustible liquids per control area for industrial occupancies 
as set forth in Table 8.3.3. 

8.3.4 Storage cabinets shal l be listed or shall be designed and 
consu-i1cted to meet the requirements ofNFPA 30. 

8.3.5 Storage in the Vicinity of Process Areas. The quantity of 
liquid located in the vicinity of the dipping or coating process 
area but outside a storage cabinet, an inside storage room, a 
cutoff room or attached building, or other specific process area 
that is cut off by at least a 2-hour fire-rated separation from the 
dipping or coating process area, shall not exceed the quantity 
g iven in 18.5.4. l of NFPA 30. 

8.4 Transporting Liquids. Liquids shall be transported from 
their storage area to the process area only in closed shipping 
containers, approved portable tanks and intermediate bulk 
containers, approved safety cans, or a piping system. 

8.5 Handling Liquids at Point of Fmal Use. 

8.5.1 Class I and Class II [FP < 6Q°C (140°F) ] liquids shall be 
kept in closed original shipping containers, metal containers, 
metal or portable tanks, or metal intermediate bulk containers 
when not in use. 

8.5.2 '!\'here liquids are used or handled, means shall be provi
ded to clean and dispose of leaks or spills in a prompt and safe 
manner. 

Table 8.3.3 Maximum Allowable Quantity of lgnitible 
(Flammable and Combustible) Liquids per Control Area 

Liquid Quantity 

Classes L gal Notes 

IA 115 30 1,2 
Flammable IB& IC 460 120 1,2 

liquids IA, IB, IC 460 120 1,2,3 
Combined 

Combustible II 460 120 1,2 
liquids IIIA 1265 330 1,2 

Notes: 
(1) Quantities are permitted to be increased 100 percent where all 

liquids are stored in approved flammable liquid storage cabinets or in 
safety cans. Where Note 2 also applies, the increase for both notes is 
permitted to be applied cumulatively. 

(2) Quantities are permitted to be increased 100 percent in 
buildings equipped throughout with an amomatic sprinkler system 
installed in accordance with NFPA 13. Where Note 1 also applies, the 
increase for both notes is permitted to be applied cumulatively. 

(3) Containing not more than the maximum allowable quantity per 
comrol area of Class LA, Class LB, or Class LC flammable liquids, 
individually. 
Sottrce: Table 34.1.3.1 of NFPA 5000. 
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8.5.3 Class I and Class II [FP < 60°C (l 40°F) ] liquids shall be 
transferred between their original shipping containers and 
process tanks, containers, or portable tanks within a building 
only by means of the following: 

(1) Containers with a capacity of 19 L (5 gal) or less 
(2) Approved safety cans 
(3) Through a closed piping system 
(4) From a portable tank or container by means of an 

approved pump device drawing through an opening in 
the top of the tank or container 

(5) By gravity dirnugh a listed self-closing valve or self-closing 
faucet 

8.5.4 Transferring liquids by means of pressurizing the 
container widi air shall be prohibited . Transferring liquids by 
pressure of inert gas shall be permitted, provided that the 
containers that are pressurized comply with all applicable 
requirements of the ASME Boiler and Pressure Vessel Code, 
Section VIII, for construction, test, and maintenance. 

8.5.5* Class I [FP < 37 .8°C ( 100°F) ) liquids shall not be 
dispensed into metal containers or process tanks unless the 
nozzle or fill pipe is in electrical contact with the container or 
process tank. This shall be accomplished by maintaining metal
lic contact during filling, by a bond wire, or by any other 
conductive path having an elecu·ical resistance not greater than 
106 ohms (1 megohm) . 

8.5.6 If a heater is used to heat liquids, the heate1· shall be low
pressure steam, low-pressure hot wate1~ or e lecu·ic. 

8.5.6.1 If the heating system is electric, it shall be approved 
and listed for the specific location in which it is used. (See Chap
ter 6.) 

8.5.6.2 Heaters shall not be subject to accumulation of resi
due. 

8.5.6.3 If used, agitators shall be driven by compressed ait~ 
water, low-pressure steam, or e lectricity. If powered by an e lec
tric motor, the moto1· shall be approved and listed for the 
specific location in which it is used. 

8.6 Liquid Piping Systems. 

8.6.1 Piping systems that convey ignitible (flammable 01· 
combustible) liquids between storage tanks, mixing rooms, a11d 
dipping and coating areas shall be of steel or other material 
having comparable properties of resistance to heat and physical 
damage. Piping systems shall be properly bonded and groun
ded. 

8.6.2* Where a tank is filled from d1e top, die free end of d1e 
fill pipe shall be within 150 mm (6 in. ) of the bottom of the 
tank. Where Class I fFP < 37.8°C ( 100°F) l liquids are handled, 
the tank and fill pipe shall have a metallic bond wire perma
nently connected to the fill pipe. In addition, for Class I [FP < 
37.8°C (100°F)l liquids, the tank, piping system, and storage 
tank shall be bonded and grounded. 

8.6.3 Protection against siphoning shall be provided for fill 
lines having connections below liquid-level that are not perma
nently piped to the supply system. 

8.6.4 Where a pump is used to supply liquid to a process, die 
piping, tubing, hose, and other accessories shall be designed to 
withstand the maximum worlting pressure of the pump, 01· 
means shall be provided to limit the discharge pressure of the 
pump. 
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8.6.5 Process tanks shall be provided with a limit device to 
prevent overfilling tanks. 

8.6.6 Process pumps shall be interlocked with fire detection or 
automatic fire-extinguishing systems for the process to shut 
down the pumps in case of fire . 

Chapter 9 Protection 

9.1 Scope. Chapter 9 shall apply to fire protection equipment 
and systems provided for processes. 

9.2 Automatic Fire Protection Systems. 

9.2.1 Processes shall be protected with any of the following 
approved automatic fire protection systems: 

(l)* A water spray extinguishing system that meets all applica
ble requirements ofNFPA 15 

(2) A foam extinguishing system that meets all applicable 
requirements ofNFPA 11 (See also 9.2.2.) 

(3)* A carbon dioxide system that meets all applicable require
ments of NFPA 12 

(4) A dry chemical extinguishing system that meets all appli
cable requirement5 ofNFPA 17 

(5) A gaseous agent extinguishing system that meets all appli
cable requirements of NFPA 2001 

(6) A water mist fire protection system that meets all applica
ble requirements of NFPA 750 

(7) For tanks containing liquids having flash points above 
93°C (200°F) and for associated process hazards, a sprin
kler system that mee ts all applicable requi1-ements of 
NFPA 13 

(8) For tanks equipped with a tank cover arranged to close 
automatically in the event of fire, a sprinkler system that 
meets all applkable requirements ofNFPA 13 

9.2.2 If a foam extinguishing system is used, hoods and ducts 
shall be protected by other approved fire protection systems. 

9.3 Ventilation Systems. Ventilation and exhaust systems for 
dipping and coating process areas shal l not be interlocked with 
the fire alarm system and shall remain functional and operable 
during any fire alarm condition. 

9.3.l Where the type of fire-extinguishing system used 
1-equires that ventilation be discontinued, air make-up and 
exhaust systems shall be permitted to be shut down and damp
ers shall be permitted to close. 

9.4 Notification and Interlocks. 

9.4.l Activation of an automatic fire protection system shall 
automatically accomplish all of the following: 

( 1) Activate a local alarm in the area of the process 
(2) Transmit an alarm signal to the facility's fire alarm system, 

if such a system is provided 
(3) Shut down all coating material delivery and recirculation 

systems 
( 4) Stop the process, including but not limited to conveyors, 

rolls, and web or sheet transport systems, unless stopping 
the movement of the subsn·ate can result in a more 
hazardous condition 

(5) Open bottom drains of tanks, if bottom drains are provi
ded 

(6) Shut down all sources of heat to the application processes 

9.4.2 The fire alarm and fire protection system shall be super
vised in accordance with NFPA 72. 

9.5* Automatic Fire Protection for Small Dipping Processes. 
Automatic-closing process tank covers or fire protection 
systems that meet the requirements of Section 9.2 shall be 
provided for open tanks that do not exceed 570 L (150 gal) 
capacity or that do not exceed 1 m2 (10 ft2

) of liquid surface 
area. 

9.5.l Automatic-closing process tank covers shall be actuated 
by approved automatic devices and a lso shall be arranged fo r 
manual operation. 

9.5.2 Covers shall be substantially constructed of noncombus
tible materials, shall overlap the sides of the tank by at least 
25 mm (1 in .), and shall have a recess or flange that extends 
downward arotmd the tank when it is closed. 

9.5.3 Chains, wire ropes, or other approved noncombustible 
apparatus shall be used to support the cover or operating 
mechanism. All pulleys, catches, and other fasteners shal l be 
metal and shall be attached to n oncombustible mountings. 

9.5.4 Covers shall be kept closed when the process is not in 
operation. 

9.5.5 Where drainboards return drippings to the tank, special 
means shall be provided to permit the cover to close tightly and 
pr·event water from sp1·inklers or other sources from draining 
into the process tank. 

9.6* Automatic Fire Protection for Enclosed Processes and 
Large Processes. An automatic fire protection system, 
installed in accordance with Section 9.2, shall be provided for 
processes not covered by Section 9.5, such as the following: 

(l) Enclosed processes 
(2) Large open tanks 
(3) Roll coating operations 
( 4) Curtain or flow coating operations 
(5) Class I [FP < 37.8°C (100°F)l solvent cleaning operations 

9.6.l The system shall be designed to protect the following 
areas: 

(1) For dip tanks: the tank, its drainboard, fresh ly coated 
workpieces above the drainboard, and exhaust ducts 

(2) For curtain and flow coaters: open troughs and tanks, 
canopies or hoods, vapor drying tunnels, and exhaust 
ducts 

(3) For roll coaters and similar processes: open troughs and 
tanks, coating and transfer rolls, the web, and open 
containers of coating materials 

(4) For vapor degreasers using Class I fFP < 37.8°C (100°F)] 
liquids: the tank and any areas within the wut that can 
have solvent accumulation 

9.6.2* The extinguishing system shall be designed to simultac 
neously d ischarge into the entire protected a1-ea, as desci-i.bed 
in 9.6.1 (1) through 9.6.1 (3) . 

9. 7 Requirements for All Fire Protection Systems. Fire protec
tion systems shall be designed and installed so as to minimize 
splashing of the solvent or coating materials due to discharge 
of the fire suppression agent. 
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9.8 Specific Requirements for Automatic Carbon Dioxide, Dry 
Chemical, Clean Agent, and Water Mist Systems. The fire 
protection systems shall be capable of discharging their agents 
into the entire protected area simultaneously. 

9.9 Specific Requirements for Water-Based Fire Protection 
Systems. Water-based fire protection systems shall be designed 
to allow drainage of water without raising the level of the coat
ing material to the overflow level. 

9.10* Automatic Fire Protection for Printing Processes. Auto
mati c fire protectio n shall be provided for the following areas: 

(1) All printing process areas that contain ordinary combusti-
bles, ignitible (flammable or combustible) liquids, or 
combustible consuu ction 

(2) All printing operations areas, at the ceiling level 
(3) Areas of printing presses that are shielded from ceiling 

pro tection and where combustibles exist 

9.11 Portable Fire Extinguishers. Portable fire extinguishers 
shall be provided and located in accordance with NFPA 10. 

Chapter IO Operations and Maintenance 

10.1 Scope. Chapter 10 shall apply to operation and mainte
nan ce of processes. 

10.2* General. 

10.2.1 Areas in the vicinity of process operations, especially 
drainboards and drip pans, sha ll be cleaned on a regular basis 
to minimize the accumulation of combustible residues and 
unnecessary combustible materials. 

10.2.2 Combustible coverings (thin paper, plastic, and so 
forth) and strippable coatings shall be permitted to be used to 
facilitate cleaning operations in dipping and coating areas. 

10.2.3 If excess residue accumulates in work areas, ducts, duct 
discharge poin t5, or other adjacent areas, then all p rocess oper
ations shall b e discontinued until conditions are con-ected. 

10.2.4 For printing processes, good housekeeping shall be 
provided throughout the process area, with special attention 
given to presses, ducts, ink troughs, folders, and driers. Particu
lar attention shall be g ive n to assessing the degree of ink resi
due and dust accumulation in the vicinity of the press. Paper 
scrap, Class I [FP < 37.8°C ( 100°F)] liquids, and cleaning rags 
shall not be allowed to accumulate . 

10.3* Waste Containers. 

10.3.1 Rags, other absorbe nt materials, 01· waste that are 
impregnated with ignitible (flammable or combustible) liquids 
shall be deposited in approved waste containers immediately 
after use. 

10.3.1.1 Storage beyond the immediate work shift shall be in 
closed metal containers. 

10.3.1.2 The closed metal containers sha ll be placed 111 a 
designated location. 

10.3.1.3 The lid of the waste con ta iner shall remain fully 
closed and latched when not in use. 

10.3.2 Waste containers containing Class I [FP < 37.8°C 
(100°F) l liquids shall be located in ventilated areas that meet 
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the requirements of Chapter 7. Such areas shall also meet the 
e lecu-ical area classification requirements of Section 6.6. 

10.3.3* Waste containers for Class I [FP < 37.8°C (l00°F)] 
liquids shall be constructed of conductive materials and shall 
be bonded and grounded. 

10.3.4 Class I [FP < 37.8°C (100°F) ] liquids waste conta iners 
shall be handled and stored in accordance with Chapter 8 . 

10.4* Inspection and Testing. Inspec tions and tests of all 
process tanks, including covers, overflow pipe inle ts, overflow 
outlets and discharges, bottom drains, pumps and valves, elec
trical wiring and utilization equipme nt, bonding and ground
ing connections, ve ntilation systems, and al I extinguishing 
equipment, shall be made monthly. Any defect5 found shall be 
COlTected. 

10.5 Cleaning Operations. 

10.5.1 Scope. This section shall apply to the use of ignitible 
(flammable m combustible) liquids for the flushing and clean
ing of equipment. 

10.5.2 Liquids. C lass I and Class II fFP < 60°C (140°F) l 
liquids used in cleaning operations shall be in original shipping 
containe rs or in listed safety containers. 

10.5.3 Location. Cleaning operations using ignitible (flamma
ble or combustible) liquids shall be conducted with ventilating 
equipment operating or in ventilated areas tlrnt meet the 
requirements of Chapter 7; such areas shall also meet the elec
u-ical area cla5sification requirements of Section 6.6. 

10.6 Combustible Dusts and Residues. 

10.6.1* Equipment that produces combustible dusts, such as 
paper and starch, and smTounding areas sha ll be kept clean in 
accordance with 8.2.1 ofNFPA654. 

10.6.2 All process areas shall be kept free of excessive accumu
lation of deposits of combustible 1·esidues, as specified in 
Section 6.1 ofNFPA 654. 

10.6.3 Combustible coverings (thin paper, plasti c) and strippa
ble coatings shall be permitted to be u sed to facilitate cleaning 
operations in process areas. 

10.6.3.1 vVhen plastic covering is used , it shall be of a stati c 
dissipative nature or shall have a maximum breakdown voltage 
of 4 kV to prevent accumulation of a hazardous static electric 
charge. 

10.6.4 If residue accumulates to excess, all process operations 
sha ll be discontinued until conditions have bee n corrected. 

10.7 Smoking. Signs stating NO SMOKING OR OPEN 
FLAMES and meeting the requirements of ANSI Z535, Safety 
Signs Series IS, sha ll be conspicuously posted in all process a reas 
and in ignitible (flammable and combustible) liquids storage 
areas. 

10.8* Hot Work. Welding, cutting, and other spa rk-producing 
operations sha ll not be permitted in or adjacent to d ipping or 
coating operations until a written permit au thorizing such work 
has been issued. The permit shall be issued by a person in 
authority following his or her inspection of the area to ensure 
that proper p1·ecautions have been taken and will b e followed 
until tl1e job is completed. 
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10. 9 Solvent Distillation Units (Solvent Recyclers). 

10.9.I Scope. This section shall apply to solvent distillation 
units having distillation chambers or still pots that do not 
exceed 227 L (60 gal) capacity and are used to recycle Class I, 
Cla5s II, and Class IIIA [FP < 93°C (200°F)] liquids. 

10.9.2 Equipment. Solvent distillation units shall be approved 
or shall be listed in accordance with UL 2208, Solvent Distillation 
Units. 

10.9.3 Solvents. Solvent distillation units shall only be used to 
distill liquids for which they have been investigated and that 
are indicated on the tmit's marking or instruction manual. 
Unstable or reactive liquids or materials shall not be processed 
unless they have been specifically indicated on the system's 
ma1-kings or in the instn1ction manual. 

10.9.4 Location. Solvent distillation units shall be used only in 
locations in accordance with their approval or listing. They 
shall not be used in basements. They shall be located away 
from potential sources of ignition, as indicated on the unit's 
marking. 

10.9.5 Liquid Storage. Distilled liquids and liquids awaiting 
distillation shall be stored in accordance with Chapter 8 . 

10. IO Solvent Recovery Systems. V\There solvent recovery 
systems are provided for the process or for exhaust systems, the 
installation shall be designed and protected in accordance with 
NFPA 30. 

Chapter I I Electrostatic Detearing Apparatus 

I I. I Scope. Chapter 11 shall apply to any dipping or coating 
process that incorporates e lectrostatic detearing systems to 
remove excess coating material . 

11.2 General. 

Il.2.I Electrostatic detearing equipment shall meet the 
requirements of Chapter 1 through Chapter 10, except as here
inafter modified, and shall also meet the requit-ements of this 
chapter. 

11.2.2 Electrostatic apparatus and devices used in connection 
with paint detearing operations shal l be listed or approved. 

I 1.3 Requirements for Electrical System and Components. 

I 1.3. I Transformers, high voltage supplies, control apparatus, 
and all other e lectrical portions of the equipment, with the 
exception of h igh voltage grids and their connections, shall be 
located out5ide the vapor area defined in 3.3.15 or shall meet 
the requit-ements of Chapter 6. 

I l.3.2 Electrodes shall be supported and shall be insulated 
from ground. 

11.3.3 High voltage leads to electrodes shall be supported on 
insulators and shall be guarded against accidental contact or 
grounding. Insulators shall be kept clean and dry. 

I 1.3.4 A separation of at least twice the sparking distance shall 
be maintained between the object or material being deteared 
and the electrodes or conductors. A sign indicating this separa
tion distance shall be conspicuously posted near the assembly. 

11.4 Support of Workpieces. 

11.4. I '"'orkpieces 01- material being deteared shall be suppor
ted on conveyors or hangers. 

11.4.2* The conveyor shall be arranged to ensure that the 
workpieces or material being detea1-ed is electrically connected 
to grotmd with a resistance of not more than 106 ohms 
(1 megohm) and that the distance required by 11.3.4 is main
tained between the workpiece or material and the electrodes at 
all times. 

11.4.3 Workpieces or material being deteared shall be suppor
ted to prevent svvinging or movement that would reduce the 
distance to less than that required. 

11.5 Manual Operations. Electrostatic detearing sha ll not be 
used where the workpieces or material being deteared is 
manipulated by hand. 

Il.6 Electrical Safety Requirements. Electrostatic apparatus 
shall be equipped with automatic means that will de-energize 
and ground the high voltage elements and signal the operator 
under any of the following conditions: 

(1) Stopping of ventilating fans or failure of ventilating 
equipment from any cause 

(2) Stopping of the conveyor carrying the objects or material 
through the high voltage field 

(3) Occurrence of a ground fau lt or excessive current leak-
age at any point on the high voltage system 

(4) Reduction of clearances to below that specified in 11.3.4 
(5) De-energizing of the primary side of the power supply 

11.7 Personnel Safety. Safeguards such as enclosures, fencing, 
railings, or other means shall be placed about the equipment 
or incorporated therein to ensure that isolation of the process 
is maintained from plant storage or personnel. 

Il.8* Grounding Requirements. All elecu-ically conductive 
objects in the process area, except those objects required by 
the process to be at high vol tage, shall be electrically connected 
to ground with a resistance of not more than 106 ohms 
(1 megohm) . 

11.8.l This requirement shall apply to paint containers, wash 
cans, guards, and any other e lectrically conductive objects or 
devices in the area. 

11.8.2 This requirement also shall apply to any personnel in 
the process area. 

11.8.3 The equipment shall carry a prominent, permanently 
installed warning regarding the necessity for this grounding 
feature. 

11.9 Signs. Signs that designate the process zone as danger
ous in regard to fire and accident and that meet the require
ments of ANSI Z535, Safety Signs Series IS, shall be conspicuously 
posted. 

11.10 Drip Plates and Screens. Drip plates and screens 
subject to deposits of coating material shall be cleaned regu
larly to prevent excess accu mulation of residues. 
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Chapter 12 Training 

12.1 * General. All personnel involved in dipping, coating, or 
printing processes covered by this standard shall be instructed 
in the safety and health hazards of the processes and the fire 
protection systems; the operational, maintenance, and emer
gency procedures required; and the importance of constant 
operator awareness. 

12.1.1 Personnel required to handle or use ignitible (flamma
ble or combustible) materials shall be instructed in the 
handling, storage, and use of the materials, as well as in the 
emergency procedures that might be required. 

12.1.2* All personnel re quired to enter or to work within 
confined or enclosed spaces shall be instructed as to the nature 
of the hazard involved, d1e necessary precautions to be taken, 
and the use of protective and emergency equipment required. 

12.1.3 All personnel shall be instructed in the use, mainte
nance, and storage of all emergency, safety, or personal protec
tive equipment that they might be required to use in their 
normal work performance. 

12.1.4 Records shall be maintained, recording initial 
and refresher training, with the type and date of training provi
ded to each individual involved in these processes. 

Annex A Explanatory Material 

Annex A is not a part of the requirements of this NFPA document but is 
included for informational purposes only. This annex contains explan
at1J1y material, numbered to correspond with the applicable text para
graphs. 

A.I.I.I Where a requirement applies to a particular process, 
the name of that process will b e stated. 

A.1.2 The risk to life and property from fire or explosion as a 
result of dipping, coating, o r printing processes depends on 
the arrangement and operation of the particular installation. 
The principal hazards of these processes are fire and explosion 
due to the large quantities of exposed flammable liquids. If not 
quickly con u·olled, a fi re can open sprinklers over a large area 
and might seriously damage building structural members. If 
not properly ventilated, enclosed processes present an explo
sion hazard that can result in release of coating materia l or 
cause structural damage. 

The fire hazard can be reduced by any one of several protec
tion systems. The systems generally fall into the following tw·o 
categories: 

( 1) A fire protection system designed specifically for the proc
ess, which for dip tanks can also include an automatic
closing cover 

(2) A fire protection system, such as an au tomatic sprinkler 
system, for the area in which the process is located 

In some cases, a combination of these systems might be 
1·equired. Protection should be chosen based on th e design of 
the process and d1e properties of the coating. 

The elimination of all sources of ignition in areas where 
flammable or combustible liquids or combustible residues are 
present is essential to safe operation. 

Spread of fire to other property, exposure of personnel, and 
possible damage to goods in process or othe1· equipment 
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sh ould be considered in location of processes and installation 
of protection systems, regardless of the size of the process. 

A.1.2.2 From the standpoint of personnel safe ty, it must be 
recogn ized that the materials used in these processes and oper
ations could be present in concentrations that present a h ealth 
hazard , but not a fire or explosion hazard. The requirements of 
this standard are intended to minimize the risk of fire and 
explosion; they are not intended and might not be adequate to 
protect personnel from toxic or negative health effects from 
exposure to the materials used. 

A.3.2.1 Approved. T he National Fire Protection Association 
does not approve, inspect, or certify any installations, proce
dures, equipment, or materials; nor does it approve or evaluate 
testing laboratories. In determining the acceptability of installa
tions, procedures, equipment, or materials, the authority 
having jurisdiction may base acceptance on compliance with 
NFPA or other approp1·iate standards. In me absence of such 
standards, said authority may require evidence of proper insta l
lation, procedure, or use. The authority having jurisdiction 
may also refer to me listings or labeling practices of an 01·gani
zation that is concerned wim product evaluations and is mus in 
a position to determine compliance with appropriate standards 
for m e current production oflisted items. 

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase 
"authority having jurisdiction," o r its acronym AHJ, is used in 
NFPA documents in a broad manner, since jurisdictions and 
approval agencies vary, as do their responsibilit ies. vVhere 
public safety is primary, the authority having jurisdiction may 
be a federal, state, local, or other regional deparUnent or indi
vidual such a~ a fire chief; fire marshal; chief of a fire preven
tion bureau, labor department, or health department; building 
official; electrical inspector; or omers having statutory author
ity. For insurance purposes, an insurance inspection depart
ment, rating bureau, or other insurance company 
representative may be the authority having jur isdiction. In 
many circumstances, d1e property owner or his or her designa
ted agent assumes the role of the authority having jurisdiction; 
at government installations, the commanding officer or depart
menta l officia l may be the authority having jurisdiction. 

A.3.2.4 Listed. The means for identifying listed equipment 
may vary for each organization concerned with product evalua
tion; some organizations do not recognize equipment as Listed 
unless it is also labeled. The authority having jurisdiction 
should utilize the system employed by the listi ng organization 
to identify a listed product. 

A.3.3.2 Boiling Point (BP). For purposes of defining the boil
ing point, aUnosphe1·ic pressure is conside red to be 1.0 ba1· 
(absolute pressure of 14.7 psi) . For mixtures that do not have a 
constant boiling point, th e 20 percent evaporated point of a 
d istillation performed in acco1·dance with ASTM D86, Standard 
Test Method for Distillation of Petroleum Products and L iquid Fuels at 
Atmospheric Pressure, is considered the b oiling point. 

A.3.3.8.3 lgnitible Liquid. Unless otherwise specified, d1e 
term liquid means an ignitible liquid. 

The term ignitible liquid refers to any liquid m at will burn. 
Class I liquids [FP < 37.8°C ( l00°F)], Class II and Class III 
liquids [FP ~ 37.8°C (l00°F) l. and inflammable liquids are all 
ignitible liquids. f 30, 2021 l 
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A.3.3.11 Printing. Examples of the types of printing processes 
intended to be addressed by this standard are the following: 

(l) Flexographic Printing. A process of rotary letterpress using 
flexible plates and fast-drying inks. 

(2) Gravure Printing (Rotogravure Printing). A method of print
ing us ing etched plates or cylinders . 

(3) Lithographic Printing. A printing process in which the 
image to be printed is rendered on a flat surface, chiefly 
on sheet zinc or aluminum, and treated so that only those 
areas to be printed will retain ink. 

A.3.3.12 Recirculation Particulate Filter. Recirculation partic
ulate filters are intended to minimize the potential for particu
late accumulation in downstream areas. The removal efficiency 
is based upon EPA Method 319 in 40 CFR 63, "Test Methods, 
Pollutant Measurement Methods from Various Waste Media, 
Method 319 - Determination of Filtration Efficiency for Paint 
Overspray Arrestors." This test method is the basis for the 
filters typically found in current recirculation spray booths. 

A.3.3.15 Vapor Area. A vapor area is created by the exposed 
surface of a liquid when the temperature of the liquid is equal 
to or above its fl ash point. H ence, a liquid with a flash point of 
37.8°C (100°F) (closed cup) might create a vapor area without 
the application of heat when used in a very warm atmosphere. 
''\Then heat is applied to a liquid, automatic arrangements to 
properly limit the liquid temperature will assist in preventing 
the formation of a vapor area. 

When unenclosed dipping operations involve highly volatile 
liquids or large exposed surfaces, e ither in an open tank or on 
dipped materials, the vapor area might extend to all portions 
of the room where the process is located. However, when oper
ations are provided with adequate continuous ventilation, the 
vapor area might extend only a limited distance. (See Chapter 7. ) 

The information in Chapter 7 of this publication and in 
Chapter 9 and associated annex material of NFPA 86 can be of 
assistance in determining the adequacy of ventilation necessary 
to prevent the formation or to limit the extent of a vapor area 
tmder the many variable conditions encountered in the 
dipping and coating processes. 

Any vapor concentration exceeding 25 percent of that 
required to produce a lower flammable limit mixnire is consid
ered dangerous and susce ptible to fire or explosion . An 
approved combustible gas indicator should be used to establish 
th e extent of a vapor area. In many cases, a further reduction 
in vapor concen tration is needed to prevent a toxic effect on 
personnel. 

In any given situation, the autho1·ity having jurisdiction can 
determine the extent of the vapor area, taking into considera
tion the characteristics of the liquid, the degree of sustained 
ventilation, and the nature of th e operations. 

A.4.1 Fires involving coating operations and processes can be 
expected to develop rapidly and to generate copious quantities 
of heat and smoke. In sp1·inklered buildings, such fires can also 
result in the operation of a greater-than-normal number of 
sprinklers. 

A.4. l. l Automatic sprinkler systems are highly effective in 
controlling the spread of fire and protecting a building and 
nearby occupancies from damage. Dipping, coating, and print
ing processes should be located in buildings that are protected 
throughout by an automatic sprinkler system. If su ch processes 
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are located in an unsprinklered building, then sprinklers 
should be installed whereve1· practical to protect the a1·ea 
where the processes are located. Because of the rapid spread 
and intensity of fires involving flammable or combustible coat
ing materials, the water supply should be sufficient to supply all 
sprinklers that are likely to open in any one fire area without 
depleting the water available for anticipated hose streams. 
Noncombustible draft curtains shou ld be used to limit the 
number of sprinklers that will open. 

Drainage of the large volume of water frequently necessary 
to extinguish fires in such processes often presents considera
ble difficulty. The quantity of water necessary to effect extin
guishment requires adequate plann ing for the removal of water 
contaminated with solvents to a safe location. This is especially 
true for processes in a multistory building. It might be neces
sary to provide waterproofing and drainage of the floor so that 
extensive water damage does not occur on floors below. 

Sprinklers can extingt1ish fires in deposits of combusti ble 
residue and in liquids with flash points in excess of 93°C 
(2000F) . They can conu·ol fires in liquids with flash points 
under 93°C (200°F); that is, the building should be protected 
from the heat of a fire and, if the tank is equipped with over
flow drains, the fire sh ould be confined to the tank. The sprin
kler system should be capable of delivering the density 
indicated in Table A.4.1.1 (a) and Table A.4.1.l (b ). The area of 
application indicated in the tables is a maximum and can be 
reduced to the area of t11e room, if t11e process is in a cutoff 
room. Alternatively, protection can be provided only over the 
p1·ocess area itself and for 6100 mm (20 ft) beyond the process 
in all directions. 

Table A.4.1.1 (a) and Ta ble A.4.1.1 (b) g ive recommended 
sprinkler densities and the i1· area of coverage for operations 
involving flammable and combustible liquids. 

A.4.1.2 The use of proper cutoff b etween hazards and expo
sures depends on man y factors . \'\There the exposure hazard is 
high or severe, the authority having jurisdiction might require 
protection beyond the indicated 2-hour fire resistance rating. 

A.4.2 The location of dipping and coating processes depends 
on considerations such as the quantities of flamma ble and 
combustible liquids used, the process arrangement, personnel 
exposure, the construction of the building, and Stu-rounding 
exposures . 

In facilities conducting extensive d ipping and coating ope rac 
tions, t he process should be confined by one of the following 
methods (in order of preference) : 

(l) Detached building or building cut off from other plant 
buildings by fire walls 

(2) Area in a building cut off by fire wal ls or fire-resistive 
partitions 

(3) Area in a building cut off by fire curtains 
(4) Isolation by safe distance 

Coating operations that incorporate assembly lines o r 
conveyor systems can present add itional fire hazard segregation 
concerns. If conveyor systems extend between separate build
ings, a sprinklered, noncombustible, connecting passageway is 
advisable. If conveyor syste ms pass through floors, the openings 
should be surrounded by deep [greater than 460 mm (18 in. )] 
draft curtains on the underside of the floor deck and sh ould be 
provided with automatic high-velocity spray n ozzles arranged to 
create a counterdraft. If conveyor systems pierce fire walls o r 
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Table A.4.1.1 (a) Sprinkler Densities and Area P rotection for 
Processes Relative to Flash Poin t of Liquids Used (SI Units) 

Sprinkler 
Temp erature Area of 

Flash Point Rating D ensity Coverage 
(°C) (°C) (L/ min·m2) (m2) 

Below-7 141 12 560 
(including 
niu·ocellulose 72 12 740 
lacquer) 

-7 to 94 or heated 141 12 370 
combustible 72 12 560 
liquids 

Over 94 141 10 370 
72 10 560 

Table A.4.1.1 (b) Sprinkler Densi ties and Area Protection for 
Pr ocesses Relative to Flash Point of Liquids Used (U.S . 
Customary Units) 

Sprinkler 
Temperature Area of 

Flash Point Rating Density Coverage 
(°F) (OF) (gpm/ ft2) (ft2) 

Below 20 286 0.3 6000 
(including 
nitrocellulose 160 0.3 8000 
lacquer) 

20 to 200 or 286 0 .3 4000 
heated 
combustible 160 0.3 6000 
liquids 

Over 200 286 0 .25 4000 
160 0.25 6000 

fire barrier walls, it is most desirable to provide a short gap in 
the conveyor to allow automatic fire doors to close. Interlocks 
might be necessary to stop conveyors moving toward the fire 
walls and clear the conveyors moving away from the fire walls in 
order to prevent fire doors from dropping on conveyed materi
als, and thereby preventing complete closure. Another option 
is to provide a noncombustible or limited-combustible, sprin
kler protected tunnel on b oth sides of the opening. 

In sprinklered buildings, rooms of extensive area having 
process operations should be provided with n oncombustible or 
limited-combustible draft curtains, extending downwa1·d from 
ceilings as far as practical but at least 450 mm (18 in.) . The 
draft curtains aid in preventing the activation of sprinklers 
outside the area enclosed by the curta ins and tend to confine 
the discharge of water to the immediate area of the fire . Addi
tional consideration might b e given to the use of heat and 
smoke vents to aid in fire control. 
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A.4.3 Processes involving flammable or combustible liqu ids 
sh ould not be located in any basement area for the following 
reasons: 

( 1 ) Lack of eg1·ess 
(2) Lack of access by emergency response personnel 
(3) The possibility for extensive structural damage should an 

explosion occur because of accumulations of vapors 

Note d1at other requirements, su ch as NFPA 30's prohibition 
of Class I liquids in basemen ts, are still applicable. The require
ment5 of Section 4.3 are not intended to oveffide 01· reduce 
any su·icter code requirements as adopted by the authorities 
havi ng jurisdiction . 

The walls and doors of the process area can impact the exist
ing egress pa ths in any building area, particularly a basement 
level or upper story wh ere egress pathways a.re limited. Chap
ter 40 ofNFPA JOJ 1·eferences the egress requirements. 

A means of access for emergency response personnel is 
required for search and rescue efforts. It is also required for 
manual firefighting efforts to control and extinguish a fire 
involving process equipment. The large variety of equipment 
and types of coating operations in existence in crease the l ikeli
hood of fires in concealed spaces or flash fires involving a large 
a rea within the occupied floor. These can be especia lly difficult 
to address in belowgra.de a reas. 

In some cases, emergency response access can be provided 
by grade level access to areas that are partly below grade (see 
3.3.1, Basement). 

A.4.5.1 (I ) Examples of su ch materials include steel, concrete, 
masonry, and glass. 

A.5.3 The purpose of this requirement is to prevent any water 
that might b e on the floor from flowing into the tank and to 
preve nt overflow of the tank contents durin g firefighting oper
ations. 

A.5.8.4 Salvage tank capacity should be at lea.st 125 percent of 
the volume of the process tank. Inlet piping should terminate 
at the bottom of the salvage tank to prevent refloating low 
specific gravity flammable 01· combustible liquids. Tank ven ts 
should be installed to relieve fill ing pressures. 

A.6.2.2 There should be no open flames, hot surfaces, or 
spark-producing equipment in any dipping or coating process 
area. Open flames, hot surfaces, or spark-producing equipment 
should not be located where they can be exposed to deposits of 
combustible residues. Some residues can ignite at low tempera
tures, such as those produced by steam pipes, light fixtures, 
power tools, and so forth. 

A.6.2.3 Equipment kn own to produce flames, sparks, or parti
cles of hot meta l, including light fixtures, that is located adja
cent to areas that are safe under normal operating conditions 
but that might become dangerous due to accident 01· ca1·eless 
operation should not be installed in those areas unless the 
equipment is totally enclosed or separated from the area by 
partitions to p1·event sparks or particles of hot metal from 
entering that area. 



A.6.2.4 See NFPA 70. 

A.6.2.5 See NFPA 70. 

A.6.3 See NFPA 70. 

ANNEX A 

A.6.3. l This classification usually includes the following loca
tions: 

(l) v\There volatile flammable liquids or liquefied flammable 
gases are u·ansferred from one container to another 

(2) Interiors of spray booths and areas in the vic iniLy of spray
ing and painting operations where volatile flammable 
solven ts are used 

(3) Locations containing open tanks or vats of volatile flam
mable liquids 

( 4) D rying rooms 01· compartmen ts for the evaporation of 
flammable solvents 

(5) All other locations where ign iLi ble concentrations of flam
mable vapors or gases are likely to occur in the cotu-se of 
normal operations 

In some Division 1 locations, ign itible concentrations of 
flammable gases or vapors might be present continuously or 
for long periods of time. Examples include the fo llowing: 

(1) The inside of inadequately vented enclosures containing 
instruments normally venting flammable gases or vapors 
to the interior of the enclosure 

(2) Inadequately ventilated areas within spraying or coating 
operations using volatile flammable fluids 

(3) The interior of an exhaust duct that is used to vent igniti-
ble concentrations of vapo1·s 

A.6.3.2 This classification usually includes locations where 
volatile flammable liquids or flammable gases or vapors are 
used but that, in the judgment of the authority having jurisdic
tion, would become hazardous only in case of an accident or of 
some unusual operating condition . The quan tity of flammable 
material that might escape in case of accident, the adequacy of 
ventilating equipment, the total area involved, and the record 
of the industry or business with respect to explosions or fires 
are all facto1·s that me1·it con sideration in detennining the clas
sification and exten t of each location. [70:500.5(B) (2) Infor
mational Note No. l l 

Piping without valves, checks, meters, and similar devices 
would not ordinarily introduce a hazardous condition even 
though used for flammable liquids or gases. Depending on 
factors such as the quantity and size of the containers and 
ventilation, locations used for the storage of flammable liquids 
or liquefied or compressed gases in sealed containers may be 
considered e ither hazardous (classified) m unclassified loca
tions. See NFPA 30-2018, Flammable and Combustible L iquids Code, 
and NFPA 58-2017, Liquified Petroleum Gas Code. f70:500.5(B) (2) 
Informational Note No. 2] 

A.6.3.3 This classification includes locations inside vented 
tanks or vessels that conta in volatile flammable liquids; inside 
inadequately vented spraying or coating enclosures where vola
tile flammable solvents are used; be tween the inner and outer 
roof sections of a floating roof tank containing volatile flamma
ble liquids; inside open vessels, tanks, and pits containing vola
tile flammable liquids; the interior of an exhaust duct that is 
used to vent ignitible concentrations of gases or vapors; and 
inside inadequately ventilated enclosures that con tain normally 
venting instruments utilizing or analyzing flammable fluids and 
venting to the inside of the enclosures. (70:505.5 (B) ( l ) Infor
mational Note No. 2] 
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It is not good practice to install electrical equipment in Zone 
0 locations except when the equipment is esse ntial to the proc
ess or when other locations are not feasib le . [See Informational 
Note 2 to 505.5(A) of NFPA 70.] If it is necessary to install elecu·i
cal systems in a Zone 0 location, it is good practice to install 
intrinsically safe systems as described by Article 504 of NFPA 70. 

A.6.3.4 Normal operation is considered the situation when 
plant equipment is operating within its design parameters. 
Minor releases of flammable material may be part of normal 
operations. Minor releases include the releases from mechani
cal packings on pumps. Failures that involve 1·epair or shut
down (such as the breakdown of pump seals and flange 
gaskets, and spillage caused by accidents) are not considered 
normal operation. f70:505.5(B) (2) Informational Note No. l l 

This classification usually includes the following locations: 

(1) Where volatile flamma ble liquids are u·ansferred from 
one container to anod1e r 

(2) Areas in the vicinity of spraying and pa inting operations 
where flammable solvents are used 

(3) Adequately ventilated drying rooms or compartments for 
evaporation of flammable solven ts 

(4) Inadequately ventilated pump rooms fo r vola tile flamma
ble liquids 

(5) Other locations where igni tible concenu·ations of flam
mable vapors o r gases a re likely to occur in the course of 
normal operation but not classified Zone 0 

A.6.8 The intent of this requirement is to prevent discharge of 
static elecu·icity in the form of an ignition-capable spar k. 
NFPA 77 contains informa tio n abo ut grounding for static e lec
tric charge. 

A.6.8.2 See Section 10.2 of NFPA 77 for recommendations 
specific to printing processes. 

A.7.3 Adequate mechanical ventilation can be used to confine 
and 1·emove flammable mists 01· vapors and combustible materi
als from both open surface and enclosed processes. Both the 
lower flammable limit and the threshold limi t valu e (TLV) 
must b e considered when d1e process is a manually operated 
syste m. \.\Then the process is an automatic (conveyorized) 
system, the lower flammable limit generally governs ventilation 
rates. 

Determination of Lower Flammable Limit. Many pain ts, 
varnishes, lacquers, and other coating materials contain vola tile 
flammable solvents. In addition, such solvents are often added 
as "thinners." When exposed to the aunosphere, these solven ts 
g ive off vapors that m ix with the surrounding a ir; ifthe concen
tration reaches approximately 1 percent solvent in a ir, these 
vapors can be ignited and an explosion can occur. Processes 
u sing only combustible liquids with relatively high flash points, 
a lthough less like ly to produce a flammable aunosph ere than 
those using low flash point flam ma ble liquids, can result in 
mists capable of propagati ng a flame similar to combustible 
solids in dust explosions. 

Theoretical considerations can assist in h azard evaluation in 
some instances. For example, 3.8 L (1 gal) of the average 
solvent occupies approximately 0.65 m3 (23 ft3) when evapora
ted into vapor at average room temperature . Therefore, if 3.8 L 
(1 gal) of liquid solvent is completely evaporated and thor
oughly mixed with the surrounding air of an enclosure, the 
enclosure must have a volume of mo re d1an 65 m3 (2300 ft3) to 
avoid an igni tible mixture, assuming the lower limit of the 
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flammable range of the solvent is l percent in air. This is a 
conservative number; almost all the solvents used in dipping 
and coating p rocesses have a lower flammable limit greater 
than l percen t. In using such theoretical considerations, 
caution should be exercised to prevent erroneous conclusions. 
Vapors from most flammable solvents are heavier than air, and 
sma ll quantities of vapor can form an ignitible mixture in low, 
unventilated spaces in the vic inity of, or even remote from , the 
point of evaporation. For those reasons, a safety factor of 4 to l 
has been traditionally used and the ventilation requirement 
rounded off to 75 m3/ L (10,000 ft3/ gal) evapornted. 

Adequate mecha nical ventilation throughout a ll areas where 
ignitible vapors or mists might be present is essential to prevent 
the formation of ignitible mixtures. T he volume of air move
ment necessary obviously varies with the arrangement of the 
dipping or coating process, the amount of material used in a 
g iven length of time, and the rnte of evaporation of the particu
lar solve nt. 

Exhaust h oods can be used to control unmanned tanks but 
are not often recommended where pe1·sonnel are involved in a 
process. Hoods can be of the canopy type with or without side 
enclosures. The lower th e canopy and the more complete the 
enclosure, the more efficient the ve ntilation. Canopy hoods 
should extend laterally over the equipment as far as practical. 

Ventilation rates as low as 0.5 m 3/ sec of a ir movement/ m2 

(100 cfm/ft2
) of tank surface area can be considered when the 

hood is located at the rear of the tank and does not extend 
over the surface . 

Peripheral exhaust should be utilized on open surface tanks 
where overhead operations preclude the use of an enclosed 
canopy hood. Slot~ should be designed for a capture velocity of 
10 m / sec (2000 ft/ min) . The peripheral duct should be 
tapered to allow for solve nt drainage, and if the le ngth of 
lateral ductwork exceeds 1525 mm (5 ft), splitters should be 
considered. A combination of p1·essure a nd peripheral exhaust 
ducts should be considered for tanks in excess of 1525 mm 
(5 ft) in length. The quanti ty of a ir exhausted should approxi
mate 0.50 to 0.75 m 3/ sec/ m 2 (100 to 150 cfm/ ft2

) of tank 
surface area, and the pressure slot should be designed for 
approximately 5 to 10 m/ sec (1000 to 2000 ft/ min) capture 
velocity. 

Open drainboards should be ventilated at a rate of approxi
mately 0.25 m3 / sec/ m2 (50 cfm / ft2) of drainboard area. 

Cleaning tanks that contain solut ions of combustible materi
als can also represent toxic hazards. Ventilation rates can 
generally be reduced for cleaning tanks and can be as low as 
0.25 m3/ sec/ m 2 (50 cfm/ ft2) of tank surface area with slot 
velocities as low as 5 m/ sec (1000 ft/min) . 

One source for information on recommended capnire and 
slot velocities, ducl:\11ork design, ventilation rntes, and hood 
design is the ACGIH publication Industrial Ventilation - A 
Manual of Recommended Practice for Design. 

Additional Ventilation. Other operations producing ignitible 
vapors should be provided with independe nt mechanical venti
lation. 

Smoke Removal. Provisions for the removal of smoke from 
process areas in the event of a fire should be included in the 
ventilatio n and protection scheme. 
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A.7.4 All dipping a nd coating process areas require make-up 
air. Because the air exhausted from these opera tions is 
normally contaminated and can be re circulated only under 
rigidly controlled conditions, the source of the make-up air 
should be given careful consideratio n. W he n th e capacity of 
the ventilating fan is low and the area where the exhaust syste m 
is located is large, sufficient make-up air can often be provided 
by natural infiltration of air dffough building walls, windows, 
doors, and so forth . ln general, if the volume of d1e room or 
building where the exhaust system is located is not at least 
20 times the volumetric capacity of the fans ( three a ir changes 
per hour), then additional ma ke-up air will have to b e provi
ded. Outside air should be tempered and m ight have to be 
dehumidified or chilled. Automatic controls, including a high 
temperature limit switc h, fan interlocks, and safety shutoff 
valves, should be provided for safe operation. 

The method of distributing the make-up air requires careful 
consideratio n. The velocity of the a ir throug h fi lters, and so 
forth, should not exceed 1 m/ sec (3.3 ft/sec) . Higher velocities 
can cause excessive turbulence in the a i1-flow patterns near the 
dipping or coating process. This turbule nce can also cause a 
properly designed exhaust system to fail to confine and remove 
vapors or to fail to confine and control residues, dust~, and 
deposits. 

With the many variables that can be encountered in heating 
and ventilating syste ms, it is generally advisable to e ngage the 
services ofa qualified ventilating engineer to obtain a safe and 
efficient installation. 

The features that should be considered include the fo llow
ing: 

(1) Location of sources of heat 
(2) Location of air intakes to prevent recirculation of con ta

minated air 
(3) Equipping air intakes with appropriate screens or ii.lte1·s 
( 4) Providing automatic temperature and proportioning 

controls, including an independent excess temperature 
limit conu·ol 

(5) Use of a safety system interlocked with d1e heate r to a uto
matically provide for its safe ignition and to minimize the 
hazards that might result from fa ilure of its proper oper
ating cycle, proper pressure of fuel supply, ventilation, 
and electrical power 

(6) Use of an inte rlock bel:\11een the process exhaust syste m 
and the make-up ai r sys tem to ensure that both systems 
are operable to provide a proper balance of supply and 
replacement air 

(7) In the case of direct-fired tmits, use of operating controls 
that will ensure that concentrations of unburned fue l or 
products of combustion are kept to levels that will be safe 
for operating person ne l if inhaled 

A.7.5 Exhaust systems should be individually ducted to the 
outside. Where treatment of exhaust is necessary to satisf)1 envi
ronmental regulations o r where energy conservation measures 
are used, this might not be practical. Manifolding exhaust 
ducts increases the fire hazard. A fire starting in one process 
can spread through the exhaust system and involve other 
processes. H eat exchangers are sometimes used to preheat d1e 
exhaust before it enters a n incinerator. Th is process might 
result in spontaneo us ignition of residue accumulations on 
heat exchange surfaces. 
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A. 7.6 If recirculated air is used for make-up air for occupied 
spaces, including spray areas, spray booths, spray rooms, and 
other process areas, the requirements for decontamination and 
maximum allowable concenu·ations of solvents are far more 
stringent than those required by this standard for fire and 
explosion prevention. Refer to appropriate occupational safety 
and health and industrial hygiene standards for permissible 
exposure limits. One such standard is ASSP Z9.7, Reci:rculation of 
Airfrom Industrial Process Exhaust Systems. 

A. 7.8 The designer of the exhaust ducts and fasteners should 
1·efe1· to appropriate design guides, su ch as ANSI/SMACNA 
005, Round Industrial Duct Construction Standards, and ANSI/ 
SMACNA 002, Rectangidar Industrial Duct Construction Standards, 
published by the Sheet Metal and Air Conditioning Contrac
tors' National Association. 

A. 7.12.2 If other operations or processes ou tside the dipping 
or coating process a1·ea also can produce ignitible vapors, in 
addition to the drying areas, they should be provided with 
adequate mechanical ventilation that is independent of the 
ventilation system provided for the dipping or coating process. 

A.8.2 For large dipping or coating operations, coatings, thin
ners, and solvents can be stored in the following locations: 

( l ) Underground storage tanks 
(2) Aboveground storage tanks 
(3) Separate buildings 
( 4) Separate dedicated room s within the facility 

In some cases, the coating material is pumped directly to the 
process vessel or tank. For smaller operations, separate storage 
areas might not be justified, but it is desirable to minimize the 
fire loading in or near the process area by one or a combina
tion of the fo llowing methods: 

(1) Use of flammable liquid storage cabinets 
(2) Use of a protected enclosed metal structure 
(3) Use of metal containers with limitations on the quanti ty 

of material located near the process area 

A.8.5.5 NFPA 77 provides information on static protection. 

A.8.6.2 The purpose of having the fill pipe close to the bottom 
of the process tank is to minimize the generation of static elec
u·icity vnthin liquids having a tendency for static accumulation . 
The hazard involves liquids that evolve flammable vapors at 
normal temperatures, that is, Class I liquids. It should be recog
nized that even though liquid splashing is minimized and the 
bonding procedure is used, it is still possible for a static 
discharge that can cause ignition to occur on the liquid 
surface, from surface to tank, or from surface to fill pipe . 

A.9.2.1(1) Water is generally effective on liquid~ having flash 
points above 60°C (l 40°F) . 

A.9.2.1(3) Fixed, automatic carbon dioxide systems historically 
have been provided to protect the following: 

(1) Flexograph presses and rotogravure presses using Class I 
and Class II inks, with nozzles arranged to protect print
ing heads, ink reservoirs, and other areas likely to contain 
flammable liquid-based inks 

(2) Presses using flammable liquid-based inks having shie lded 
spaces where automatic sprinkler installation is impracti
cal 

Consideration should be given to providing a connected 
reserve for high-pressure carbon dioxide systems and sufficient 
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agent for two complete d ischarge cycles for low-pressure 
carbon dioxide systems. 

A.9.5 Loss experience indicates that the size of the process 
tank might not necessarily be an indication of hazard. The 
average reported loss in tanks under 190 L (50 gal) in capacity 
is often greater than those over 3800 L (1000 gal) capacity. This 
is generally because the hazard in large tanks is recognized and 
protection is provided. Protection has, therefore, been recom
mended for all tanks regardless of size. 

A.9.6 Fires in large process tanks (570 L (150 gal) and larger) 
u sually require complete automatic extinguishment. P1·otection 
systems should be designed to cover all liquid surfaces, wetted 
surfaces, and surfaces exposed to combustible residue. Prior to 
selecting a protection system, a review should be made and the 
following features considered: 

(1) Will the extinguishing agent be effective on the hazard? 
(2) ls it the best agent to use under the circumstances in 

regard to safety, cleanup, and contamination? 
(3) Is the importance of the process such that it 1·equires 

redundant protection? 
( 4) Can the agent be hazard ous to personnel? 

If processes are p1·otected by dry chemical or carbon dioxide 
or other gaseous agents and the fire is not quickly extin
guished, it can re-ign ite when agent concentration dissipates. 
Foam agents can delay re-ignition if the foam layer remains in 
place. Note, however, that discharge from hose streams or 
other portable extinguishing equipment can disturb the foam 
blanket and result in re-ignition of the liquid surface. Ignition 
sources should be e li minated to prevent re-ignition, regardless 
of the agent employed. 

A.9.6.2 This is typically accomplished by means of a piping 
network into all parts of the process area. To avoid potential 
flashback of an unextinguished fire , modular extinguishing 
units should not be used to protect processes with drainboards, 
hoods, ducts, drying nmnels, and so forth, or areas that exceed 
the listi ng of the system. They might, howeve1~ be suited for 
smaller processes that do fall within the limit~ of the listing. 

A.9.10 Particular attention should be given to areas beneath 
platforms and beneath press units, such as reel areas of newspa
per plants, whe1·e fi re can result in extensive damage to press 
supporting members and to the press itself. Consideration 
should be given to providing protection for steel plating and 
su·ucnu-al members sutTounding the press at operating floor 
leve l, if they are subject to deposits of combustible ink on the 
underside. 

A.10.2 The inherent characteristics of the mate1·ials used in 
dipping, coating, and printing processes require supervision of 
operations, maintenance of equipment, and routine cleaning. 
These are essential to reasonable safety. Properly designed 
equipment can do much to lessen, but cannot eliminate, this 
necessity. 

In the dipping, coating, 01" printing of objects or materia l, 
some process liquid m ight not deposit directly on the article or 
renirn to the process tank, but instead deposit on adj acent 
surfaces as residue material. Much of this 1·esidue is highly 
combustible and can ignite at very low temperatures, some
times spontaneously, resulting in fast-spreading fires. To limit 
the duration and intensity of fires, accumulations of residue 
should be prevented and controlled as much as practical. 
Operations should be restricted to locations designed and 
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equipped for the purpose. Proper operation, effective mainte
nance, and housekeeping should be maintained. 

A.10.3 Many fires have originated from the spontaneous igni
tion of fabric and wa5te impregnated with coating materials. 
Afte1· material, workpieces, or equipment have been rubbed 
with rags or after waste has been cleaned up, all rags and waste 
material should be immediately placed in approved waste 
containers . Due to the frequency of fires in waste containers 
with improperly closed lids, consideration should be given to 
not placing the waste containers near exits. v\Then employees 
change clothes on plant premises, soiled clothing should be 
kept in metal lockers provided in a separate dressing room. 

Many residue scrapings and process room refuse are highly 
susceptible to spontaneous ignition. They should be taken to 
an approved location. Niu-ocellulose residues should not be 
burned in boilers because the gases of decomposition could 
cause an explosion. 

A. 10.3.3 See NFPA 77 for information on bonding and 
grounding. 

A.10.4 Inspection by a competent and reliable individual 
should be made to determine the following: 

(1) All sprinkler control valves are open. 
(2) Fi.re extinguishers are properly charged and in place. 
(3) Fire suppression and alarm systems are charged and in 

operable condition. 
(4) Elecu-ic motors and fan bearings are not overheating. 
(5) Fan blades are in alignment. 
(6) Elecu·ic wiring has proper overcurrent protection. 
(7) Guards and globes on lighting fixtures are clean and in 

place. 
(8) Overflow and drain systems are in proper operating 

condition. 
(9) Cleanliness is being maintained. 

(10) All operating and safety instructions are being observed. 

If repairs or changes are to be made to equipment, care 
should be taken to see that all residue deposits are removed 
and the area is kept wetted down with water beforehand to 
avoid a fire . During such repairs, no dipping or coating opera
tions are to be conducted, all flammable and combustible 
liquids and portable combustible materials should be removed 
from the vicinity, and suitable fire extinguishers should be kept 
readily available . 

The U5e of welding or cutting torches should be tmder the 
supervision of a suitably trained person familiar with the 
hazards involved. 

A.10.6.1 For manual cleaning, vacuuming is the preferred 
method. 

A.10.8 If repairs or changes are to be made to equipment, 
care should be taken to see that all 1·esidue deposit5 are 
removed and the area wet down with water beforehand in 
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order to avoid a fire. During such repairs, no spraying should 
be condu cted, all flammable and combustible liquids and port
able combustible material should be removed from the vicin ity, 
and suitable fire extinguishers should be kept readily available. 
The use of welding or cutting torches should be prohibited 
except under the supervision of a competent person familiar 
with the fire hazards involved. See NFPA 51B for additional 
information. 

A.11.4.2 If they are near high voltage e lecu-odes, ungrounded 
parts can become elecu·ically charged. In this condition, they 
constitute an energy source capable of producing an ign ition
capable spark when approached by a grounded object or 
person. This condition can be avoided if the electrical resist
ance between the part and ground is 106 ohms (1 megohm) or 
less. Further detailed information on this subject can be found 
in NFPA 77. 

A.11.8 The grounding requirements for parts being deteared 
apply fo1· the same reasons to all other conductive objects 
(including personnel) that are in the vicinity of the high volt
age elecu·odes. 

A.12.1 The safety of a dipping or coating process depends on 
the employees who operate it and the knowledge and under
standing they have of the process and equipment involved. It 
therefore is important to maintain an effective and ongoing 
training program for all employees involved in such work. New 
employees should be effectively trained before being assigned 
to a job. After the initial training, employees should receive 
periodic retraining to ensure their knowledge and understand
ing of normal process procedures, as well as emergency proce
dures or changes in procedures. Safe wo1·k habits should be 
developed; they do not occm naturally. 

All training should be provided by qualified personnel 
knowledgeable in the process and operations involved. Appro
priate u-aining should be provided for all employees involved 
in, or affected by, dipping, coating, and prin ting processes. 
This includes, but is not limited to, operating, supervisory, 
housekeeping, and maintenance personnel. 

A.12.1.2 Any work requiring enuy of employees into confined 
spaces should be conducted in accordance with a written 
procedure that is rigidly followed. This procedure should 
include, but not be limited to, the following: 

(1) Analysis of the confined-space atmosphere for flammable, 
combustible, toxic, or oxygen-deficient conditions 

(2) Rescue, fire, and emergency procedures 
(3) Locking and tagging procedures for all power and proc-

ess hazard sources 
(4) Ventilation procedures 
(5) Personal protective equipment to be used 
(6) Proper tools and e lecu·ical equipment to be used 
(7) Provision for written entty authorization by a qualified 

responsible individual 
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Annex B Frre Record 

77iis annex is not a part of the requirements of this NFPA document 
but is included for informational purposes only. 

B.l Overview. Many fires in dipping and coating processes 
can be prevented by following the provisions outlined in this 
standard. When a fire occurs, the provisions of this standard 
help to minimize loss to property and interruption to produc
tion . 

Fires in dipping operations are more frequent than in other 
types of coating operations. However, many of the ignition 
hazards and deficiencies that make for serious damage to prop
erty and extended interruptions to production in process tanks 
also apply to roll, flow, and curtain coating. 

Loss experience has shown that the size of the tank is not 
necessarily a factor in process tank losses. The average damage 
to property and interruption to production are often as high in 
tanks under 190 L (50 gal) as in tanks exceeding 3800 L 
(1000 gal) in capacity. This might be due to the fact that little 
consideration is g iven to where a small tank is placed and to 
what protection is provided. For large tanks, protection and/ or 
isolation from main plant areas is generally provided. 

Most process tank losses involve coatings with flash points 
under 37.8°C (100°F) . Ignition occurs in either the vapor space 
above tl1e liquid surface or in deposits of residue on the drain
board or near the tank. The most common ignition source is 
electrical equipment not suitable for use in a process tank area. 
The most common deficiency leading to a large loss is lack of 
or failure of the protection system. 

B.2 Ignition Sources. The following are the four most 
common sources of ignition: 

( l) El.ectrical Utilization J!,quipment. Ignition occurs most 
frequently from failure of electrical utilization equipment 
in the area or by the use of e lecn·ical utilization equip
ment that is not suitable for the location in wh ich it is 
located. 

(2) Maintenance Operations. It is generally well recognized that 
flammable liquid vapors can be readily ignited by sparks 
from cutting, welding, and drilling operations. Few losses 
have been 1-eported involving tl1e exposed liquid sw-face 
of tl1e tank. Most losses have occurred in areas where resi
due has accumulated near the tank or in the exhaust 
duct. '"' hen the residue was ignited, flame spread back to 
the tank. 

(3) Static Electricity. Ignition occurs usually when liquids are 
transfetTed from one contain er to another or in p1-ocesses 
without adequate bonding and grounding. 

( 4) Smoking. Careless discarding of smoking materials or 
matches has been another common ignition source. 
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B.3 Contributing Factors. Process tank fires have varied from 
a "typical" fire, confined to the tank and drainboard and extin
guished in several minutes by plant personnel or the public fire 
deparunent, to a fire that has burned out of control for a long 
period of time with resultant damage to property and a long 
interruption of production. 

Subsections B.3.1 through B.3.3 describe the three factors 
that either alone or in combination have contributed to large 
losses. 

B.3.1 Lack of Protection, Incomplete Protection, or Failure of 
a Protection System to Function Properly. Incomplete protec
tion, such as failure to provide protection inside an enclosure 
or under a ventilation hood over a process tank, can allow the 
fir-e to burn in the tank shielded from overh ead sprinklers. This 
can open automatic sprinklers a distance from the tank, caus
ing water damage to adjacent equipment and stock in process. 

Dry chemical, foam protection, and carbon dioxide systems 
have been the most common special protection systems used. If 
properly designed and maintained, they can rapidly extinguish 
a process tank fire . The following are the most common 
reasons for failure: 

(1) Lack of maintenance of the system 
(2) System not designed to cover all wetted surfaces 
(3) Failure of the detection system to respond or the relays to 

actuate the system automatically 
(4) Increase of heat intensity rapid enough that manual pull 

stations cannot be reached 

B.3.2 Spread of Coating Material Out of Tank. This has 
generally occurred either because the tank was not equipped 
with overflow drains or b ecause of d ischarge of portable extin
guishing equipment directly onto the tank surface from close 
range . Coating material discharged onto the floor increases the 
fire area and exposes tank supports to heat from the fire. 

B.3.3 Lack of Adequate Cutoffs. This h as occurred when 
nearby material (e.g., goods in process or equipment) is 
susceptible to heat, smoke, and water damage and where the 
tank has not been adequately cut off. In one case, the process 
tank operation was located close to a computer room without 
adequate cutoffs. In other cases, tanks were located on upper 
floors of multistory buildings with b oard-on-joist floors. Water 
from hose streams and sprinklers wet down goods in process 
and finished goods on floors below. 

Annex C Illustrations of Suggested Methods of Protection 

77zis annex is not a part of the requirements of this NFPA document 
but is included for informational purposes only. 

C.l Overview. Figure C.l (a) through Figure C. 1 (f) represent 
only general principles of process tank arrange men ts and are 
not intended to cover detail design. Alternative arrangements 
accomplishing the same objectives are equally effective. 
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Pro~ss~k 
190 L (50 gal) 

DIPPING, COATING, AND PRINTLNG PROCESSES USING FLAMMABLE OR COMBUSTIBLE LIQUIDS 

FIGURE C.1 (a) A Small Process Tank with an Automatic Closing Cover. 

Fixed stop 
for cover 

Portable 
process tank 

FIGURE C.1 (b) A Portable Tank with an Automatic Closing Cover. 
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B 

Note: A is greater than B, 
but discharge is at 
least 3660 mm (12 ft) 
above ground. 
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Note: Trap can be omitted when dump line 
terminates in salvage or separator tank. 

To fusible link and 
manual release 

Weight 

Side view of quick-opening dump valve 
(in closed position) 

-~ Cable to safe location for 
manual release of weight 

~::;'=!.=------------..,.--
Vent with 
flame arrester 

Or to safe 
location 

! ! Salvage tank 

l.l 3800 L (1000 gal) 

Ground line 

Pump out line 

A 

Key: 
~ Automatic sprinkler 'U Carbon dioxide or foam nozzle 

34-33 

FIGURE C .l(c) Typical Process Tanlc Installation. 

(A) 

Link to give marked 
blow to latch 

Fusible link 
separated 

Triple ~ 
sheave 

¥pulley 

(C) I 
Weight 

Cable (B) holds weight that, when 
released, operates cables (A) and (C). 

FIGURE C.1 (d) Process Tanlc, Automatic Closing Cover, and Drainboard, with Drainboard Arranged to Prevent Interference with 
Cover. The link in cable B has separated, the weight has lifted the hinged section of the drainboard, and the latch is about to operate 
to release the cover. [For drainboard details, see Figure C.l(e).] 

2021 Edition 



34-34 

' 

DIPPING, COATING, AND PRINTLNG PROCESSES USING FLAMMABLE OR COMBUSTIBLE LIQUIDS 

To small 
return pump 

Barrier with minimum number 
of 13 mm (Y2 in.) holes to 
permit drainage 

Fusible link 

Double 
sheave 
pulley 

Weight 

FIGURE C.l (e) Suggested Arrangements to Prevent Sprinkler Discharge onto Drainboard from Entering Tanlc. The two 
arrangements on the left are most effective for other than paint process tanlcs. If used for paint process tanlcs, drain holes and piping 
should be cleaned freque ntly to prevent clogging. The arrangement on the right is effective for paint process tanks. 

Pneumatic control 
heads (See Note 1.) 

Notes: 
(1) With emergency manual controls 
(2) To shut down exhaust fan, pumps, conveyor, etc., 

and sound alarm 
(3) To release self-closing dampers in exhaust duct 

and self-closing cover on paint tank 

FIGURE C.1 (f) Flow Coater Protected by a Typical Carbon Dioxide Total Flooding System That Can Be Either Manually or 
Automatically Activated. 
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Annex D Informational References 

D.1 Referenced Publications. The documents or portions 
thereof listed in this annex are referenced within the informa
tional sections of this standard and are not part of the requfre
me nts of this document unless a lso listed in Chapter 2 for 
other reasons. 

D .1.1 NFPA Publications. National Fire Protection Associa
tion, 1 Batterymarch Park, Quincy, MA 02169-7471. 

NFPA 30, Flammable and Combustible Liquids Code, 2018 
edition. 

NFPA 30, Flammable and Cmnbustible L iquids Code, 2021 
edition. 

NFPA 51 B, Standard for Fire Prevention During Welding; Cutting, 
and Other Hot Wmn, 2019 edition . 

NFPA 58, LiquifiedPetroleum Gas Code, 2017 edition . 

NFPA 7fJJ, NationalElect1ical Codr?, 2020 edition. 

NFPA 77, Recommended Practice on Static 1.7.ectricity, 2019 
edition. 

NFPA 86, Standard/or Ovens and Furnaces, 2019 edition. 

NFPA 101®, Life Safety Codr?, 2021 edition. 

D.1.2 Other Publications. 

D.1.2.1 ACGIH Publications. American Conferen ce of 
Govenunental Industrial Hygienists, 1330 Kemper Meadow 
Drive, Cincinnati, OH 45240-1634. 

Industrial Ventilation - A Manual of Recommended Practice for 
Design, 30th edition, 2019 . 
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D.1.2.2 ASSP Publications. American Society of Safety Profes
sionals, 520 N. Northwest Highway, Park Ridge, IL 60068. 

ASSP Z9.7, Recirculation of Air from Industrial Process Exhaust 
Systems, 2007. 

D.1.2.3 ASTM Publications. ASTM International, 100 Barr 
H arbor Drive, P.O. Box C700, West Conshohocken, PA 
19428-2959. 

AST M D86, Standetrd Test Method /or Distillation of Petroleum 
Products and L iquid Fuels at Atmosphe1ic Pressure, 2019. 

D.1.2.4 SMACNA Publications. Sheet Metal and Air Condi
tioning Contractors' National Association, 4201 Lafayette 
Center Drive, Chantilly, VA 20151-1219. 

ANSI/SMACNA 002, Rectangular Industrial Duct Construction 
Standards, 2011 . 

ANSI/SMACNA 005, R ound Indust1ial Duct Construction Stand
ards, 2013. 

D.1.2.5 U.S. Government Publications. U.S. Government 
Publishing Office, 732 North Capitol Street, NvV, Washington 
DC 20401-0001 . 

Title 40, Code of Federal Regulations, Part 63, Appendix A, 
"Test Methods, Pollutant Measurement Methods from Various 
Waste Media, Metl10d 319 - Determination of Filtration Effi
ciency for Paint Overspray Arrestors." 

D.2 Informational References. (Reserved) 

D.3 References for Extracts in Informational Sections. 
NFPA 70®, National Electrical Codr?, 2020 edition. 
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Solvent Disti llation Units (Solvent Recyclers), 10.9 

Equipmen t, 10.9.2 

Liquid Storage, L0.9.5 
Location, 10.9.4 

Scope, 10.9.l 

Solven ts, 10.9.3 
Solvent Recovery Systems, 10.10 
Waste Containers, 10.3, A.10.3 

Peripheral Vapor Containment 

Definition, 3.3.10 
Printing 

Definition, 3.3.11, A.3.3.11 

Protection, Chap. 9 

-P-

Automatic Fire Protection for Enclosed Processes and Large 
Processes, 9.6, A.9.6 

Automatic Fire Protection for Printing Processes, 9.10, A.9.10 

Automatic Fire Protection for Small Dipping Processes, 9.5, 
A.9.5 

Automatic Fire Protection Systems, 9.2 
Notification and Inte rlocks, 9.4 

Portable Fire Extinguishers, 9. 1 l 
Requirements for Al l Fire Protection Systems, 9. 7 

Scope, 9.1 
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Specific Requirements for Automatic Carbon Dioxide, Dry 
Chemical, Clean Agent, and Water Mist Systems, 9.8 

Specific Requirements fo r Water-Based Fire Protection 
Systems, 9.9 

Ve nti lation Systems, 9.3 

-R-

Recirculation Particulate Filter 

Definition, 3.3.12, A.3.3.1 2 
Referen ced Publications, Chap. 2 

Secondary Enclosure 

Definition, 3.3.13 
Solvent Cleaning 

Definition, 3.3.14 
Standard 

Definition, 3.2.5 

.S-

Storage, Handling, and Distribution of Ignitible (Flammable and 
Combustible) Liquids, Chap. 8 

General, 8.2, A.8.2 

Handling Liquids at Point of Final Use, 8.5 
Liquid Piping Systems, 8.6 

Scope, 8 .1 
Storage in Process Areas, 8.3 

Storage in the Vicinity of Process Areas, 8.3 .5 
Transporting Liquids, 8.4 

'fraining, Chap. 12 

General, 12.l, A.12.l 

U tilization Equipment 
Definition, 3.3.15 

-T-

-U-
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Vapor Area 
Definition, 3.3.16, A.3.3.16 

Vapor Source 
Definition, 3.3.17 

Ventilation, Chap. 7 

Drying Areas, 7 .1 2 

-V-

Exhaust Duct Access, 7 .10 

Exhaust Duct Cross-Section, 7.9 
Exhaust Fans and Drives, 7 .11 

2021 Edition 

General, 7.2 
Make-Up Air, 7.4, A. 7.4 

Materials of Construction, 7.7 
Performance Requirements, 7.3, A.7.3 

Recirculation of E.xhaust, 7.6, A.7 .6 
Routing of Exhaust Ducts, 7.5, A.7.5 

Scope, 7. L 
Support of Exhaust Ducts, 7.8, A.7.8 

Ventilation 
Definition, 3.3.18 



Sequence of Events for the Standards 
Development Process 

Once the cummt edition is published, a Standard i5 opened for 
Public Injmt. 

Step 1 - Input Stage 

• Input accepted from the public or other committees for 
consideration to develop the First Draft 

• Technical Committee holds First Draft Meeting to revise 
Standard (23 weeks); Technical Committee(s) with Cor
relating Committee (10 weeks) 

• Technical Committee ballots on First Draft (12 weeks); 
Technical Committee(s) with Correlating Committee 
(11 weeks) 

• Correlating Committee First Draft Meeting (9 weeks) 
• Correlating Committee ballots on First Draft (5 weeks) 
• First Draft Report posted on the document information 

page 

Step 2 - Comment Stage 

•Public Comments accepted on First Draft (10 weeks) fol
lowing posting of First Draft Report 

• If Standard does not receive Public Comments and the 
Technical Committee chooses not to h old a Second Draft 
meeting, the Standard becomes a Consent Standard and 
is sent directly to th e Standards Council for issua nce (see 
Step 4) o r 

• Technical Committee holds Second Draft Meeting 
(21 weeks); Technical Committee(s) with Correlating 
Committee (7 weeks) 

• Technical Committee ballots on Second Draft (11 weeks); 
Technical Committee(s) with Correlating Committee 
(10 weeks) 

• Correlating Committee Second Draft Meeting (9 weeks) 
• Correlating Committee ballots on Second Draft 

(8 weeks) 
• Second Draft Report posted on the document informa

tion page 

Step 3 - NFPA Technical Meeting 
• Notice oflntent to Make a Motion (NITMAM) accepted 

(5 weeks) following the posting of Second Draft Report 
• NITMAM~ are reviewed an d valid motions a re cer tified 

by the Motions Committee for presentation at the NFPA 
Technical Meeting 

• NFPA membership meet~ each June at the NFPA Techni
cal Meeting to act on Standards with "Certified Amend
ing Motions" (certified NITMAMs) 

• Committee(s) vote on any successful amendments to the 
Technical Committee Reports made by the NFPA mem
bership at the NFPA Technical Meeting 

Step 4 - Council Appeals and Issuance of Standard 

• Notification of intent to file an appeal to the Standards 
Council on Technical Meeting action must be filed with in 
20 days of the NFPA Technical Meeting 

• Standards Council decides, based on all evidence, 
whether to issue the standard or to take other action 

Notes: 

1. Time periods are approximate; refer to published sched
ules for actual dates. 

2 . Annual revision cycle documents with certified amend
ing motions take approximately 101 weeks to complete. 

3 . Fall revision cycle documents receiving certified amend-
ing motions take approximately 141 weeks to complete. 

Committee Membership 
Classificatiom1'2'

3
'
4 

The following classifications apply to Committee members 
and represent their principal interest in the activity of the 
Committee. 

1. M Manufacturer: A r epresentative of a maker o r mar
keter of a product, assembly, or system, or portion 
thereof, th at is affected by the standard. 

2. U User: A representative of an entity that is subject to 
the provisions of the standard or that voluntarily 
uses the standard. 

3. IM Installer/Maintainer: A representative of an entity that 
is in the business of installing or maintaining a prod
uct, assembly, or system affected by the standard. 

4. L Labor: A labor representative or employee concerned 
with safety in the workplace. 

5. RT ApjJlied Research/Testing Laboratory: A representative 
of an independent testing laboratory or indepen
dent applied research organization that promulgates 
and/ o r enfo rces standards. 

6. E EnforcingAutlwrity: A representative of an agency or 
a n o rganization that promulgates and/ or enforces 
standards. 

7. I Insurance: A representative of an insmance company, 
broker, agent, bureau, or inspection agency. 

8. C Consumer: A person who is or represents the ultimate 
purchaser of a product, system, o r service affected by 
the standard, but who is not included in (2) . 

9. SE Specicd Expert: A person not representing ( 1) th rough 
(8) and who has special expertise in the scope of the 
standard or portion thereof. 

NOTE 1: "Standard" connotes code, standard, recom
mended practice, o r guide. 

NOTE 2: A representative includes an employee. 

NOTE 3: While these classifications will be used by the 
Standards Council to achieve a balance for Technical Com
mittees, the Standards Council may determine that new 
classifications of member or unique interests need repre
sentation in order to foster the best possible Committee 
deliberations on any pn:~ject. In this connection, the Stan
dards Council may make such appointments as it deems 
appropriate in the public interest, such as the classification 
of"Utilities" in the National Electrical Code Committee. 

NOTE 4: Representatives of subsidiaries of any group are 
generally considered to have the same classification as the 
parent o rganization. 
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Submitting Public Input I Public Comment Through the Online Submission System 

Following publication of the current edition of an NFPA standard, the d evelopmen t of the next e di tion 
begins and the standard is open for Public Input. 

Submit a Public Input 

NFPA accepts Public Input on docume nts through our on line submission syste m at ·www.nfpa.org. To use 
th e online submission system: 

• Choose a d ocument fro m the List of NFPA codes & standards o r filte r by Development Stage for 
"codes accepting public input." 

• Once you are on the docume nt p age, selec t th e "Next Edition" tab. 

• Choose the link "The next e dition of this standard is now ope n for Public Input." You will be asked 
to sign in or c reate a free online account with NFPA before using this system. 

• Follow the o nline instructio ns to submit your Public Input (sec www.nfpa.org/ publicinput for de
taile d instructions) . 

• Once a Public Input is saved or submitted in the system , it can be located on th e "My Profile" page 
by selec ting the "My Public lnputs/Comments/ NITMAMs" section. 

Submit a Public Comment 

Once th e First Draft Report becomes available the re is a Public Comment pe riod. Any o bjections or fur
ther related changes to the content of the F irst Draft must be submitted a t the Comment Stage. To sub
mit a Public Co mment follow the same steps as previously exp lained fo r the submission of Publ ic Input. 

Other Resources Available on the Document Information Pages 

Header: View document titl e and scope, access to our cod es and standards or NFCSS subscription , and 
sign up to receive email a lerts. 

current & Prior Research curren t and p revious edition info rmation. 
Editions 

Next Edition Follow the committee's progress in the processing of a standard in its next revision cycle. 

Techniral View cmrent committee rosters or apply to a committee. 
Committee 

Aska Techniral 
Question 

Purchase ProdLK:ts 
& Training 

Fo r members, officials, an d A.Fijs to submit standards questions to NFPA staff. Our Technical 
Questions Service provides a convenient way to receive timely and consistent technical assistance 
when yo u n eed to know more about NFPA standards relevant to your work. 

Provides links to available articles and research and statistical r eports re lated to our standards. 

Discover an d purchase the la test prod ucts an d training. 

RelatedProdLK:ts View re lated publications, training, and othe r resources available for pmchase. 
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Information on the NFPA Standards Development Process 

I. Applicable Regulations. T he primary rules governing the processing of NFPA standards (codes, standards, 
recommended practices, and guides) are the NFPA Regulations Governing the Development of NFPA Standards (Regs). Other 
applicable rules include NFPA Bylaws, NFPA Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in 
the NFPA Standards Development Process, and the NFPA Regulations Governing Petitions to the Board of Directors from Decisions of 
the Standards Council. Most of these rules and regulations are contained in the NFPA Standards Direcl01)'· For copies of the 
Direct01y, contact Codes and Standards Administration at NFPA headquarters; all these documents are a lso available on the 
NFPA website at "www.nfpa.org/regs." 

The following is general information on the NFPA process. All participants, however, should refer to the actual rules and 
regulations for a full understanding of this process and for the criteria that govern participation. 

II. Technical Committee Report. The Technical Committee Report is defined as "the Report of the 1-esponsible 
Committee(s), in accordance with the Regulations, in preparation ofa new or revised NFPA Standard." The Technical 
Committee Report is in two parts and consists of the First Draft Report and the Second Draft Report. (See Regs at 
Section 1.4.) 

m. Step I : First Draft Report. T he First Draft Report is defined as "Part one of the Technical Committee Report, which 
documents the Input Stage." The First Draft Report consists of the First Draft, Public Input, Committee Input, Committee 
and Correlating Committee Statements, Con-elating Notes, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.3.) 
Any objection to an action in the First Draft Report must be raised through the filing of an appropriate Comment for 
consideration in the Second Draft Report or the objection will be considered resolved. [See Regs at 4.3.1 (b) . l 

IV. Step 2: Second Draft Report. The Second Draft Report is defined as "Part twu of the Technical Committee Report, 
which documents the Comment Stage." The Second Draft Report consists of the Second Draft, Public Comments with 
corresponding Committee Actions and Committee Statement5, Correlating Notes and their respective Committee 
Statements, Committee Comments, Correlating Revisions, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.4.) 
T he First Draft Report and the Second Draft Report together constinite the Technical Committee Report. Any outstanding 
objection following the Second Draft Report must be raised through an appropriate Amending Motion at the NFPA 
Technical Meeting or the objection will be conside1-ed resolved. [See Regs at 4.4.1 (b) .] 

V. Step 3a: Action at NFPA Technical Meeting. Following the publication of the Second Draft Report, there is a period 
during which those wishing to make proper Amending Motions on the Technical Committee Reports must signal their 
intention by submitting a Notice of Intent to Make a Motion (NIT.MAM) . (See Regs at 4.5.2.) Standards that receive 
notice of proper Amending Motions (Certified Amending Motions) will be presented for action at the annual June NFPA 
Technical Meeting. At the meeting, the NFPA membership can consider and act on these Certified Amending Motions as 
well as Follow-up Amending Motions, that is, motions that become necessary as a 1-esult of a previous su ccessful Amending 
Motion . (See 4.5.3.2 through 4.5.3.6 and Table l , Columns 1-3 of Regs for a summary of the available Amending Motions 
and who may make them.) Any outstanding objection following action at an NFPA Technical Meeting (and any furthe r 
Technical Committee consideration follmving successful Amending Motions, see Regs at 4.5.3.7 through 4.6.5) must be 
raised through an appeal to the Standards Council or it will be considered to be resolved . 

VI. Step 3b: Documents Forwarded Directly to the Council. Where no NIT.MAM is received and certified in accordance 
\vi th the Technical Meeting Convention Rules, the standard is forwarded directly to the Standards Council for action on 
issuance. Objections are deemed to be resolved for these documents. (See Regs at 4.5.2.5.) 

VII. Step 4a: Collllcil Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters 
1-elated to the development, content, or issuance of any document of tl1e NFPA or on matters within the purview of the 
authority of the Council, as established by the Bylaws and as determined by the Board of Directors. Such appeals must be in 
written form and filed with the Secretary of the Standards Council (see Regs at Section 1.6). Time constraints for filing an 
appeal must be in accordance \vith 1.6.2 of the Regs. Objections are deemed to be resolved if not pursu ed at th is level. 

VIII. Step 4b: Document Issuance. T he Standards Council is the issuer of all documents (see Article 8 of Bylaws) . The 
Council acts on the issuance of a document presented for action at an NFPA Technical Meeting \vi thin 75 days from the 
date of the recommendation from the NFPA Technical Meeting, unless tl1.is period is extended by the Council (see Regs at 
4.7.2) . For documents forwarded directly to the Standards Council, tl1e Council acts on the issuance of the document at its 
next scheduled meeting, or at su ch other meeting as the Council may determine (see Regs a t 4.5.2.5 and 4.7.4) . 

IX. Petitions to the Board of Directors. The Standards Coun cil has been delegated the responsibility for the 
administration of the codes and standards development process and the issuance of documents. However, where 
extraordinary circrnnstances requiring the intervention of the Board of Directors exist, the Board of Directors may take 
any action necessary to fulfill its obligations to p1-eserve the in tegrity of the codes and standards development process 
and to protect the interests of the NFPA. T he rules for petitioning the Board of Directors can be found in the Regulations 
Governing Petitions to the Board of Directors from Decisions of the Standards Council and in Section 1.7 of the Regs. 

X. For More Information. The program for the NFPA Technical Meeting (as well as the NFPA website as information 
becomes available) should be consulted for the date on which each report scheduled for consideration at tl1e meeting \viii 
be presented. To view the First Draft Report and Second Draft Report as well as information on NFPA rules and for up-to
date information on schedules and deadlines for processing NFPA documents, check the NFPA website (mvw.nfpa.org/ 
docinfo) or contact NFPA Codes & Standards Administration at (617) 984-7246. 
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