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NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA DOCUMENTS

NFPA® codes, standards, recommended practices, and guides (“NFPA Documents”), 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 does not independently test, evaluate, or verify the accuracy of 
any information or the soundness of any judgments contained in NFPA Documents. 

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 Documents. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any 
information published herein. 

In issuing and making NFPA Documents 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 else. 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 of NFPA 
Documents. Nor does the NFPA list, certify, 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 
attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement. 
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® DOCUMENTS

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents 
Users of NFPA codes, standards, recommended practices, and guides (“NFPA Documents”) should be aware that 

these documents may be superseded at any time by the issuance of new editions or may be amended from time to time 
through the issuance of Tentative Interim Amendments. An official NFPA Document at any point in time consists of the 
current edition of the document together with any Tentative Interim Amendments and any Errata then in effect. In order 
to determine whether a given document is the current edition and whether it has been amended through the issuance of 
Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA publications such 
as the National Fire Codes® Subscription Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the 
address listed below.

Interpretations of NFPA Documents 
A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing 

Committee Projects shall not be considered the official position of NFPA or any of its Committees and shall not be 
considered to be, nor be relied upon as, a Formal Interpretation.

Patents 
The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, 

or asserted in connection with an NFPA Document. The users of NFPA Documents bear the sole responsibility for 
determining the validity of any such patent rights, as well as the risk of infringement of such rights, and the NFPA 
disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA Documents.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in 
American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE:  The user’s attention is called to the possibility that compliance with an NFPA Document may 
require use of an invention covered by patent rights. NFPA takes no position as to the validity of any such 
patent rights or as to whether such patent rights constitute or include essential patent claims under the ANSI 
Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed a statement of willingness 
to grant licenses  under these rights on reasonable and nondiscriminatory terms and conditions to applicants 
desiring to obtain such a license, copies of such filed statements can be obtained, on request, from NFPA. For 
further information, contact the NFPA at the address listed below.

Law and Regulations 
Users of NFPA Documents should consult applicable federal, state, and local laws and regulations. NFPA does 

not, by the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights 
NFPA Documents are copyrighted. They are made available for a wide variety of both public and private uses. 

These include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and 
the promotion of safe practices and methods. By making these documents available for use and adoption by public 
authorities and private users, the NFPA does not waive any rights in copyright to these documents. 

Use of NFPA Documents for regulatory purposes should be accomplished through adoption by reference. The term 
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, 
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist 
NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention: 
Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning adoption of 
NFPA Documents, contact NFPA at the address below.

For Further Information 
All questions or other communications relating to NFPA Documents and all requests for information on NFPA 

procedures governing its codes and standards development process, including information on the procedures for 
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to 
NFPA documents during regular revision cycles, should be sent to NFPA headquarters, addressed to the attention 
of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: 
stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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Standard for

Fire and Explosion Prevention During Cleaning and Purging of
Flammable Gas Piping Systems

2014 Edition

This edition of NFPA 56, Standard for Fire and Explosion Prevention During Cleaning and
Purging of Flammable Gas Piping Systems, was prepared by the Technical Committee on Gas
Process Safety. It was issued by the Standards Council on May 28, 2013, with an effective date
of June 17, 2013, and supersedes all previous editions.

This edition of NFPA 56 was approved as an American National Standard on June 17, 2013.

Origin and Development of NFPA 56
In February 2010, an explosion occurred at a power plant construction site as the result of

an uncontrolled release of flammable gas that was being used to clean the interior of the fuel
piping system. The incident investigation resulted in urgent recommendations being issued
by the U.S. Chemical Safety Board (CSB) for NFPA to develop requirements for the “safe
conduct of fuel gas piping cleaning operations.” In response, the NFPA Standards Council
established the Technical Committee on Gas Process Safety and tasked that committee with
developing a standard to address piping system cleaning and purging operations. As a result
of the CSB’s urgent recommendation, NFPA issued provisional standard NFPA 56 (PS), Stan-
dard for Fire and Explosion Prevention During Cleaning and Purging of Flammable Gas Piping Systems,
which prohibits the use of flammable gas as an agent for the interior cleaning of piping
systems. NFPA 56 (PS) expanded on the CSB recommendations by including cleaning and
purging of all flammable gas piping systems at any inlet pressure for electric-generating plants
and for industrial, commercial, and institutional applications.

In addition to the use of flammable gas for cleaning and purging, the provisional standard
addressed training requirements for personnel as well as notification of hazards for personnel
not directly involved in cleaning or purging procedures. The standard required development
of written procedures for cleaning and purging activities and that all such written procedures
undergo a safety validation performed by a competent person. The definition of competent
person was extracted directly from federal Occupational Safety and Health Administration
(OSHA) regulations. NFPA 56 (PS) also adopted terminology commonly used by the petro-
chemical industry for those procedures: purging into service for the process of replacing air in a
piping system with inert or flammable gas and purging out of service for the process of replacing
flammable gas in the piping system with inert gas or air.

In accordance with ANSI requirements for provisional standards, NFPA 56 (PS) was imme-
diately submitted for revision in accordance with the NFPA Regulations Governing Commit-
tee Projects. As a result, NFPA 56 is no longer a provisional standard and will no longer be
designated with the suffix “PS.”

In the 2014 edition, new requirements have been added to address the use of pressure
relief valves and their associated piping in purging and cleaning processes. NFPA 55, Com-
pressed Gases and Cryogenic Fluids Code, is exempted from the scope of NFPA 56 in recognition
of new requirements added to NFPA 55 to address cleaning and purging of flammable gas
piping systems within the NFPA 55 scope. Also, the term source valve has been defined and
added to the scope because it is the term used in the compressed/industrial gas industry to
demarcate the point of delivery to the piping system. The 2014 edition also includes addi-
tional annex text to further clarify existing and new requirements.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

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

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (•) between the paragraphs that
remain.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex D. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

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

Chapter 1 Administration

1.1 Scope.

1.1.1* Applicability. This standard shall apply to fire and ex-
plosion prevention during cleaning and purging activities for
new and existing flammable gas piping found in electric-
generating plants and in industrial, institutional, and com-
mercial applications.

1.1.1.1* Coverage of fuel gas piping systems shall extend from
the point of delivery or source valve to the gas-consuming
equipment isolation valve.

1.1.1.1.1 For other than undiluted liquefied petroleum gas
(LP-Gas) systems, the point of delivery or source valve shall be
the outlet of the service meter assembly or the outlet of the
service regulator or service shutoff valve where no meter is
provided. [54: 1.1.1.1(A)]

1.1.1.1.2 For undiluted LP-Gas, the point of delivery shall be
considered to be the outlet of the final pressure regulator,
exclusive of line gas regulators where no meter is installed.

Where a meter is installed, the point of delivery shall be the
outlet of the meter. [54: 1.1.1.1(A)]

1.1.1.1.3 For facilities that produce flammable gas for con-
sumption on site, the point of delivery or source valve shall be
the discharge isolation valve for the gas-producing equipment.

1.1.1.2* Coverage of flammable gas piping systems other than
fuel gas piping systems shall extend from the source valve serv-
ing the gas supply system to the gas-consuming equipment
isolation valve.

1.1.2 Nonapplication of Standard. This standard shall not
apply to the following items:

(1)*Piping systems covered by NFPA 2, Hydrogen Technologies
Code

(2)*Piping systems covered by NFPA 51, Standard for the Design
and Installation of Oxygen–Fuel Gas Systems for Welding, Cut-
ting, and Allied Processes

(3)*Piping systems covered by NFPA 51A, Standard for Acety-
lene Cylinder Charging Plants

(4) Fuel-dispensing facilities covered by NFPA 52, Vehicular
Gaseous Fuel Systems Code.

(5)*Piping systems covered by NFPA 54, National Fuel Gas
Code

(6)*Piping systems covered by NFPA 55, Compressed Gases and
Cryogenic Fluids Code

(7)*Piping systems covered by NFPA 58, Liquefied Petroleum
Gas Code

(8)*LP-Gas (including refrigerated storage) at utility gas
plants (see NFPA 59, Utility LP-Gas Plant Code)

(9)*LNG facilities covered by NFPA 59A, Standard for the Pro-
duction, Storage, and Handling of Liquefied Natural Gas
(LNG)

(10)*Vehicle fuel dispensers
(11) Commissioning and maintenance of equipment
(12) Vent lines from pressure relief valves or devices unless

such vent lines are also used for purging of flammable
gas piping systems

(13)*Systems regulated by U.S. Department of Transportation
(DOT) 49 CFR 100–199

1.2* Purpose. This standard provides minimum safety require-
ments for the cleaning and purging of flammable gas piping
systems, including cleaning new or existing piping systems,
and purging piping systems into or out of service, from the
point of delivery or source valve to the equipment isolation
valve.

1.2.1 For the purposes of this document, a piping system
shall be understood to mean a complete piping system, includ-
ing valves, regulators, and other appurtenances, and any seg-
ment thereof that can be isolated from the system.

1.3 Coordination. Coordination of the flammable gas piping
system design and construction, including any temporary pip-
ing, and the minimum safety requirements for cleaning and
purging specified in Chapters 6, 7, and 8 shall be required.

1.4 Retroactivity. The provisions of this standard reflect a con-
sensus 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 otherwise specified, the provisions of this stan-
dard shall apply to facilities, equipment, structures, or installa-
tions that existed or were approved for construction or instal-
lation prior to the effective date of the standard.
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1.4.2 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion and only where it is clearly evident that a reasonable de-
gree of safety is provided.

1.5 Equivalency. The provisions of this code are not intended
to prevent the use of systems, methods, or devices of equiva-
lent or superior quality, strength, fire resistance, effectiveness,
durability, and safety over those prescribed by this standard.

1.5.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.5.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

Chapter 2 Referenced Publications

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

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

NFPA 2, Hydrogen Technologies Code, 2011 edition.
NFPA 30, Flammable and Combustible Liquids Code, 2012 edi-

tion.
NFPA 31, Standard for the Installation of Oil-Burning Equip-

ment, 2011 edition.
NFPA 51, Standard for the Design and Installation of Oxygen–Fuel

Gas Systems for Welding, Cutting, and Allied Processes, 2013 edition.
NFPA 51A, Standard for Acetylene Cylinder Charging Plants,

2012 edition.
NFPA 51B, Standard for Fire Prevention During Welding, Cut-

ting, and Other Hot Work, 2014 edition.
NFPA 52, Vehicular Gaseous Fuel Systems Code, 2013 edition.
NFPA 54, National Fuel Gas Code, 2012 edition.
NFPA 55, Compressed Gases and Cryogenic Fluids Code, 2013

edition.
NFPA 58, Liquefied Petroleum Gas Code, 2014 edition.
NFPA 59, Utility LP-Gas Plant Code, 2012 edition.
NFPA 59A, Standard for the Production, Storage, and Handling

of Liquefied Natural Gas (LNG), 2013 edition.
NFPA 69, Standard on Explosion Prevention Systems, 2008 edi-

tion.
NFPA 70®, National Electrical Code®, 2014 edition.

2.3 Other Publications.

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

ASME B31.1, Power Piping, 2010.

ASME B31.3, Process Piping, 2010.

ASME B31.12, Hydrogen Piping and Pipelines, 2008.

2.3.2 U.S. Government Publications. U.S. Government Print-
ing Office, Washington, DC 20402.

Title 29, Code of Federal Regulations, Part 1926, Safety and
Health Regulations for Construction.

Title 49, Code of Federal Regulations, Parts 100–185, Haz-
ardous Material Regulations.

Title 49, Code of Federal Regulations, Parts 190–199, Pipe-
line Safety Regulations.

2.3.3 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 54, National Fuel Gas Code, 2012 edition.
NFPA 55, Compressed Gases and Cryogenic Fluids Code, 2013

edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the 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 authority having jurisdic-
tion.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments 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 orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates com-
pliance 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 au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1* Cleaning Media. Materials used to clean piping systems.

3.3.2 Closed Piping System. Interconnected piping that is de-
signed to contain the flammable gas under pressure during
normal operations and incorporates provisions for controlled
release of contents.

3.3.3* Competent Person. One who is capable of identifying
existing and predictable hazards in the surroundings or work-
ing conditions which are unsanitary, hazardous, or dangerous
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to employees, and who has authorization to take prompt cor-
rective measures to eliminate them. [29 CFR 1926.32(f)]

3.3.4* Detection Equipment. Monitoring equipment neces-
sary for detecting and/or measuring the volume of flammable
gas or oxygen present in air.

3.3.5 End Point. Attainment of concentration (percent by
volume) of inert substance in the closed system being purged
such that subsequent admission of air, if purging out of ser-
vice, or admission of gas or vapor, if purging into service, will
not result in formation of a flammable mixture.

3.3.6 Equipment Isolation Valve. A manual shutoff valve for
shutoff of the flammable gas to each piece of equipment.

3.3.7* Flammable Gas. A material that is a gas at 68°F (20°C)
or less at an absolute pressure of 14.7 psi (101.3 kPa), that is
ignitible at an absolute pressure of 14.7 psi (101.3 kPa) when
in a mixture of 13 percent or less by volume with air, or that
has a flammable range at an absolute pressure of 14.7 psi
(101.3 kPa) with air of at least 12 percent, regardless of the
lower limit. [55, 2013]

3.3.8* Inert Gas. A nonreactive, nonflammable, noncorrosive
gas such as argon, helium, krypton, neon, nitrogen, and xe-
non. [55, 2013]

3.3.9 Pig. A device that is inserted into a pipeline to perform
a specific task within the pipeline and that travels freely
through the pipeline pulled by a cable; propelled by air, water,
or another medium; or driven by the product flow.

3.3.10 Purge. To free a gas conduit of air or gas, or a mixture
of gas and air. [54, 2012]

3.3.10.1 Purge into Service. To replace the air or inert gas
in a closed system by a flammable gas.

3.3.10.2 Purge out of Service. To replace the normal flam-
mable content of a closed system by inert gas, air, or water.

3.3.11 Source Valve. A shutoff valve on the piping system serv-
ing a gas supply system where the gas supply, at service pres-
sure, first enters the supply line.

Chapter 4 General Requirements

4.1 Piping System Construction. Flammable gas piping sys-
tems shall be designed, constructed, inspected, and tested in
accordance with ASME B31.1, Power Piping; ASME B31.3, Pro-
cess Piping; ASME B31.12, Hydrogen Piping and Pipelines;
NFPA 55, Compressed Gases and Cryogenic Fluids Code; NFPA 54,
National Fuel Gas Code; or other approved codes or standards.

4.1.1 The requirement of Section 4.1 shall not be required to
be applied retroactively.

4.1.2* Pressure Testing and Inspection. Prior to cleaning or
purging, piping systems shall be inspected and pressure tested
to determine that the materials, design, fabrication, and instal-
lation practices comply with the requirements of this standard
and the intended application.

4.1.2.1 Pressure testing and inspection procedures shall be
documented.

4.1.2.2 Where piping is designed and installed in accordance
with NFPA 54, National Fuel Gas Code, pressure testing and in-
spection shall be in accordance with NFPA 54, Chapter 8.

4.1.2.3 Where piping is designed and installed in accordance
with ASME B31.1, Power Piping, pressure testing and inspection
shall be in accordance with Chapter VI of ASME B31.1.

4.1.2.4* Where piping is designed and constructed in accor-
dance with ASME B31.3, Process Piping, leak testing and inspec-
tion shall be in accordance with Chapter VI of ASME B31.3.

4.1.2.5* Where pneumatic testing is conducted in accordance
with ASME B31.1, Power Piping, paragraph 137.5.2, or with
ASME B31.3, Process Piping, paragraph 345.5.3, the test me-
dium shall be air or an inert gas. Oxygen shall never be used.

4.2* Temperature and Pressure. The delivered temperature
and pressure of cleaning or purging media shall be compat-
ible with the flammable gas piping system.

4.3 Notification of Hazards. Personnel in the affected area(s),
as determined by the cleaning or purging procedure, shall be
informed of the hazards associated with the activity prior to the
initiation of any such activity.

4.4* Cleaning and Purging Procedures. Written cleaning and
purging procedures shall be developed and implemented by a
competent person.

4.4.1* The written procedure for each cleaning and purging
activity shall address, as a minimum, the following items:

(1) Scope of work and site-specific purge procedure develop-
ment
(a) Cleaning and purging method
(b) Piping and instrument diagrams (PIDs)
(c) Chemical and physical properties of flammable gas,

cleaning media, purge media, and discharge gas
(d) Determination of purge end point introducing flam-

mable gas, inert gas, or air
(e) Assessment and control of purge inlet and discharge

locations
(f)*Mitigation or capture strategies
(g) Temporary piping system design
(h) Personal protective equipment (PPE)
(i) Training and qualifications
(j) Management review and approval

(k) Restoration of service
(l) Target design, launcher/receiver venting review for

pigging operations
(m) Regulatory permits
(n) Evaluation of engineering controls to limit potential

unintended ignition of gases (controlled oxidation,
“flaring”)

(o) Written stand-down instructions to stop activity in a
controlled manner

(p)*Precautions for gases that have toxic, highly toxic, un-
stable reactive, corrosive, or other deleterious proper-
ties beyond flammability

(2)*Environmental conditions and work locations
(a) Establishment and clear identification of exclusion

zones where flammable gas–air mixtures are likely to
exist

(b) Limited access for personnel not directly involved
with purge operations

(c) Assessment of potential for gas migration (building
openings, adjacent structures)

(d) Prohibition of hot work within exclusion zones
(e) Lockout/tagout
(f) Impact of environmental conditions (wind speed and

direction, temperature, barometric pressure) on
purge operations
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(g) Vehicular and air traffic, if applicable
(h) Topography
(i) Noise control/monitoring

(3) Communication plans
(a) Pre-job briefings
(b) Work permits
(c) Roles and responsibilities
(d) Emergency response plan
(e) Facility alarm, alert and warning systems
(f) General facility notification prior to start of purge op-

erations
(g) General facility notification at the conclusion of purge

operations
(h) Notification of regulatory authorities as required

(local emergency responders, utility operators, commu-
nity officials, environmental authorities, etc.)

(4) Control of ignition sources
(a)*Bonding and grounding considerations
(b) No smoking or spark-producing work within exclu-

sion zones
(c) Elimination of hot work within exclusion zone
(d) Static electricity ignition sources at discharge point

(5) Pre-purge piping system assessment
(a) Assessment of piping system for trapped liquids, pyro-

phoric solids, and other flammable or combustible
deposits within the piping system

(b) Ensuring that the piping system is properly isolated
(c) Limiting site conditions that impact the safety of the

activity
(6)*Purge monitoring and instrumentation

(a) Ensuring that monitoring instruments are appropri-
ate for gas being purged

(b) Training
(c) Calibration
(d) Monitoring frequency and reporting
(e) Appropriate selection of sample point(s)
(f) General atmosphere checks in vicinity of purge gas

release

4.4.2 Stand-Down. If the conditions during the purging or
cleaning activity deviate from those indicated in the written
procedure, resulting in a safety hazard, the purging or clean-
ing activity shall be discontinued according to the stand-down
instructions.

4.5* Safety Validation. A written safety validation shall be per-
formed for cleaning and purging procedures.

4.5.1* The safety validation shall be conducted independently
after the procedure has been written and shall evaluate haz-
ards, errors, and malfunctions related to each step in the pro-
cedure to validate the measures prescribed in the procedure
or make recommendations for additional hazard mitigation
measures if necessary.

4.5.2* Recommendations (also called “action items”) result-
ing from the safety validation shall be resolved prior to the
activity being conducted.

4.5.3* Prior to initiation of a cleaning or purging activity, the
safety validation shall be approved by a designated individual
who is competent and knowledgeable in the procedure and
hazards and who is authorized to provide such approval.

4.6* Management of Change. Written procedures to manage
change to process materials, technology, equipment, proce-
dures, and facilities shall be established and implemented.

4.6.1 The management-of-change procedures shall ensure
that the following issues are addressed prior to any change:

(1) The technical basis for the proposed change
(2) The safety and health implications
(3) Whether the change is permanent or temporary
(4) Modifications to cleaning and purging procedures
(5) Employee training requirements
(6) Authorization requirements for the proposed change

4.6.2* Implementation of the management-of-change proce-
dures shall not be required for replacements-in-kind.

4.6.3 The written cleaning and purging procedure, as required
by Section 4.4, shall be updated to incorporate the change.

4.7 Documentation.

4.7.1 Cleaning and purging procedures shall be documented
and available at the job site.

4.7.2 The safety validation documentation shall include the
following items:

(1) Names, company names, and addresses of the primary
developer and other principal team members responsible
for the safety validation

(2) Name(s), company name, and address of the principal
operational personnel representing the plant owner or
operator

(3) Date of preparation and any applicable modification dates
(4) The completed safety validation in accordance with Sec-

tion 4.5
(5) Any procedures related to the safety validation and any

limiting conditions identified in the management-of-
change assessment required by Section 4.6

4.7.3 The safety validation and the cleaning and purging pro-
cedures shall be retained for at least 2 years following comple-
tion of the activity.

4.8 Notification of Hazards. Personnel in the affected ar-
ea(s), as determined by the cleaning or purging procedure,
shall be informed of the hazards associated with the activity
prior to the initiation of any such activity.

4.9 Evacuation of Affected Area. Personnel not involved in
cleaning or purging activities shall be evacuated from the af-
fected area(s) as determined by the procedure.

4.10 Segment Cleaning. Piping system segments that can be
isolated for cleaning prior to completion of the entire piping
system shall be permitted to be cleaned, tested, and secured in
a clean condition in accordance with Section 6.7.

4.11 Hangers and Supports. Hangers, supports, or other
means capable of restricting the movement of piping shall be
installed prior to initiating cleaning or purging activities in
accordance with the procedure.

4.12* Nonflammable Atmosphere. Fluid media for testing or
cleaning shall not introduce a flammable atmosphere into or
create a fire hazard in the piping system being tested or cleaned.

4.13 Utility Coordination. Where utilities such as steam, wa-
ter, or compressed air are used in quantities or for a duration
that can disrupt distribution or operations internal or external
to the facility, cleaning or purging activities shall be coordi-
nated with the managing authority of the utilities.
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4.14 Restricted Access. Access to all parts of the piping system
during cleaning or purging activities shall be restricted in ac-
cordance with the procedure.

4.15 Hot Work Safety. Cutting, welding, and allied processes
shall be in accordance with NFPA 51B, Standard for Fire Preven-
tion During Welding, Cutting, and Other Hot Work.

4.15.1 Hot work shall not be permitted within the exclusion
zone where flammable gas–air mixtures are likely to exist, as
determined by the procedure.

Chapter 5 Training Requirements

5.1 Training. Persons whose duties fall within the scope of this
standard shall be provided with training that is consistent with
the scope of their job activities.

5.1.1 Topics covered by such training shall include hazards of
flammable gas, hazards of compressed gases used for cleaning
or purging, safe handling practices of flammable gas and com-
pressed gas as applicable, and company emergency action
plans and procedures.

5.1.2 Personnel training shall be conducted by a competent
person knowledgeable in the subject matter and shall be docu-
mented.

5.1.3 Training records shall be maintained for a period not
less than 5 years from the date of completion of the activity.

Chapter 6 Cleaning

6.1 Cleaning of Flammable Gas Piping.

6.1.1 General.

6.1.1.1 Flammable gas shall not be used for internal cleaning
of piping.

6.1.1.2 Notification shall precede the start of cleaning in ac-
cordance with the written cleaning procedure.

6.2* Cleaning Media. Air, inert gas, steam, and water shall be
acceptable cleaning media.

6.2.1* Other cleaning media, except flammable gas, shall be
permitted to be used in accordance with the written cleaning
procedure.

6.2.2* Use and disposal or recovery of flammable liquid sol-
vents shall be in accordance with NFPA 30, Flammable and Com-
bustible Liquids Code.

6.2.2.1* A copy of the Safety Data Sheet for the flammable
liquid solvent shall be provided to personnel developing the
cleaning procedure, personnel performing the cleaning pro-
cedure, and personnel developing the procedures for the han-
dling and dispensing of the flammable liquid solvent.

6.2.2.2 The compatibility of the flammable solvent with the
pipe materials, with the flammable gas in the pipe, and with
other materials used during cleaning shall be established
prior to the use of the solvent.

6.2.2.3 The hazards associated with the presence of residual
flammable liquid solvent in the piping after cleaning shall be
assessed prior to the purging of the piping into service.

6.3* Temporary Power/Fuel Supply.

6.3.1 Where electric power is used to power the equipment
necessary to implement the pipe cleaning, it shall be con-
nected in accordance with NFPA 70, National Electrical Code.

6.3.2 Where fuel gas is used to power the equipment neces-
sary to implement the pipe cleaning, it shall be piped and
connected in accordance with NFPA 54, National Fuel Gas Code,
or NFPA 58, Liquefied Petroleum Gas Code, as applicable.

6.3.3 Where fuel oil is used to power the equipment neces-
sary to implement the pipe cleaning, it shall be piped and
connected in accordance with NFPA 31, Standard for the Instal-
lation of Oil-Burning Equipment.

6.4 Temporary Piping (Including Hose Assemblies). Tempo-
rary piping systems, including hose assemblies, used to con-
nect the cleaning media supply source to the piping system
shall be in accordance with ASME B31.1, Power Piping, para-
graph 122.10, or the same code or standard used for the per-
manent piping system.

6.5 Pig Cleaning. Pigs shall be permitted to be used to clean
piping systems.

6.5.1 Prior to placing a piping system into service, the fluid
used to propel the pig through the piping system shall be wa-
ter, steam, air, or inert gas.

6.5.2* A pig shall be permitted to be used to accomplish clean-
ing and purging into service simultaneously in accordance
with 6.5.2.1 through 6.5.2.4.

6.5.2.1* Pig cleaning using flammable gas as the propellant
shall utilize a closed piping system.

6.5.2.2* Where a pig is used to accomplish cleaning and purg-
ing simultaneously, the pig shall be sized to minimize unin-
tended commingling of flammable gas and air.

6.5.2.3* A pig shall be permitted to be used to clean a piping
system that is filled with flammable gas where the flammable
gas in the piping system is being consumed by end-use equip-
ment or flares and the residual flammable gas in the launcher
or receiver is discharged in accordance with 8.3.2.

6.5.2.4 Where flammable gas is used as the pig propellant,
the residual gas from the launcher or receiver shall be dis-
charged in accordance with 8.3.2.

6.6* Target. Where a target is used to indicate debris during
the cleaning process, it shall be designed and secured to with-
stand the velocity and pressure of the exiting media and debris
without breaking or failing.

6.7 Isolation and Protection of Clean Piping Systems or Seg-
ments. Where piping systems are cleaned in stages during fab-
rication or field assembly, the clean piping shall be isolated
and protected against infiltration of contaminants.

Chapter 7 Purging into Service

7.1 Charging Piping System with Flammable Gas.

7.1.1 Where gas piping containing air is placed in operation,
the air in the piping first shall be displaced with an inert gas,
which then shall be displaced with flammable gas in accor-
dance with Section 7.2.
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7.1.2* If the plant is owned or operated by the serving natural
gas supplier, natural gas piping between the point of delivery
or source valve and the plant shall be permitted to be purged
into service in accordance with the serving natural gas suppli-
er’s written procedures.

7.1.2.1 The natural gas supplier’s written procedures shall
include a safety validation in accordance with Section 4.5.

7.1.2.2 The natural gas supplier’s written procedures and
process shall be coordinated with the plant operational per-
sonnel.

7.2 Discharge of Purged Gases.

7.2.1 Vent Pipe Termination. The discharge from a piping sys-
tem being purged into service shall discharge to a specified un-
confined outdoor location determined by the written procedure
or shall be captured or further processed before release.

7.2.2 Purging operations shall comply with the requirements
in 7.2.2.1 through 7.2.2.6.

7.2.2.1 The vent line from a piping system being purged into
service shall be equipped with a readily accessible or remotely
actuated shutoff valve.

7.2.2.2 During purging, the discharge from the piping system
shall be monitored with detection equipment that complies
with Section 7.3.

7.2.2.3* Purging operations introducing inert gas shall con-
tinue in accordance with the written procedure until the oxy-
gen concentration detected at the discharge point of the pip-
ing system is less than 60 percent of the limiting oxidant
concentration as determined in accordance with 7.2.3 of
NFPA 69, Standard on Explosion Prevention Systems.

7.2.2.4* Except as permitted in 7.2.2.5, purging operations
that introduce flammable gas shall continue in accordance
with the written procedure until at least 90 percent flammable
gas by volume or the minimum concentration established by
the purging procedure is detected at the discharge of the pip-
ing system.

7.2.2.5 Where a piping system containing inert gas is purged
into service, it shall be permitted to discharge the gas down-
stream in lieu of venting in accordance with the following pa-
rameters:

(1) The piping system design can accommodate the activity.
(2) The end-point concentration of inert gas does not pre-

vent complete combustion or consumption of the flam-
mable gas in the end-use equipment or process.

(3) The inert gas–flammable gas mixture is released in a
controlled manner to end-use equipment or process
equipment.

7.2.2.6 Where permitted by the piping design code, a vent
line serving a pressure relief valve or pressure relief device
used to also vent purge gases shall be sized to comply with the
following parameters:

(1) The purge flow shall not compromise the operation of
pressure relieving valves or devices.

(2) Operation of the relief valve or device shall not compro-
mise the integrity of the purge flow.

(3)*Purge flows through such a vent line shall not compro-
mise any connected systems.

7.3 Detection Equipment.

7.3.1* Sense of smell shall not be used to detect the presence
of flammable gas.

7.3.2* Detection equipment shall be listed or approved for the
gas being monitored and the environment where it is used
and shall be calibrated in accordance with the manufacturer’s
instructions.

7.3.3* Combustible gas indicators shall numerically display
the gas concentration by volume scale from 0 percent to
100 percent in measurement increments determined by the
procedure.

7.3.4* Lower flammability limit (LFL) monitors shall numeri-
cally display the gas concentration as a percentage of the LFL
from 0 percent to 100 percent in measurement increments
determined by the procedure.

7.3.5 Oxygen monitors shall numerically display the oxygen
concentration by volume from 0 percent to 25 percent or higher
in measurement increments determined by the procedure.

Chapter 8 Purging Out of Service

8.1 Isolation. Flammable gas piping shall be isolated from the
flammable gas supply and downstream piping and equipment
prior to purging out of service.

8.2 Charging with Inert Gas. Where existing gas piping is
purged out of service, the residual flammable gas in the piping
shall be displaced with an inert gas.

8.2.1* If owned or operated by the serving natural gas sup-
plier, natural gas piping between the point of delivery or
source valve and the plant shall be permitted to be purged out
of service in accordance with the serving natural gas supplier’s
written procedures.

8.2.1.1 The natural gas supplier’s written procedures shall
include a safety validation in accordance with Section 4.5.

8.2.1.2 The natural gas supplier’s written procedures and
process shall be coordinated with the plant operational per-
sonnel.

8.3 Discharge of Purged Gases.

8.3.1* Pressurized flammable gas systems shall be depressur-
ized prior to being purged out of service in accordance with
the written purge procedure.

8.3.2 The discharge from a piping system being purged out
of service shall discharge to a specified unconfined outdoor
location determined by the written procedure or shall be cap-
tured or further processed before release.

8.3.3 Purging operations shall comply with the requirements
in 8.3.3.1 through 8.3.3.5.

8.3.3.1 The vent line from a piping system being purged out
of service shall be equipped with a readily accessible or re-
motely actuated shutoff valve.

8.3.3.2 During purging, the discharge from the piping system
shall be monitored in accordance with the written procedure
with detection equipment that complies with Section 8.4.
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8.3.3.3* Purging operations that introduce inert gas shall con-
tinue in accordance with the written procedure until the flam-
mable gas concentration detected at the discharge of the pip-
ing system is such that the inert gas–flammable gas mixture is
not ignitible when released in air.

8.3.3.4 Purging operations that introduce air to displace in-
ert gas shall continue in accordance with the written proce-
dure until at least 19.5 percent oxygen by volume is detected
at the discharge of the piping system.

8.3.3.5 Where permitted by the piping design code, a vent
line serving a pressure relief valve or pressure relief device
used to also vent purge gases shall be sized to comply with the
following parameters:

(1) The purge flow shall not compromise the operation of
pressure relieving valves or devices.

(2) Operation of the relief valve or device shall not compro-
mise the integrity of the purge flow.

(3)*Purge flows through such a vent line shall not compro-
mise any connected systems.

8.4 Detection Equipment.

8.4.1* Sense of smell shall not be used to detect the presence
of flammable gas.

8.4.2* Detection equipment shall be designed and listed for the
gas being monitored and the environment where it is used and
operated in accordance with the manufacturer’s instructions.

8.4.2.1 Where listed gas detection equipment is not available
for the specific gas being detected, the gas detection equip-
ment shall be recommended for the application by the manu-
facturer and approved.

8.4.3* Lower flammability limit (LFL) detectors shall be capable
of measuring the gas concentration in accordance with 8.3.3.3.

8.4.4 Oxygen detectors shall be capable of measuring the
oxygen concentration in accordance with 8.3.3.4.

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
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.1.1.1 Industrial applications encompass a wide variety of
manufacturing and other operations such as, but not limited
to, petroleum refining and petrochemical and chemical appli-
cations.

A.1.1.1.1 The piping system includes segments located be-
tween pieces of equipment, such as gas conditioning or com-
pressing equipment. This document does not cover the com-
missioning or maintaining of such equipment. However, the
standard can be applied to the commissioning or maintaining
of those piping segments and equipment as a system where the
complete system is purged into or out of service as a unit. The
equipment manufacturer’s written instructions should be in-
cluded as part of the written purge procedure. The equipment
isolation valve is intended to be the final isolation valve prior
to the manufacturer’s or supplier’s equipment gas train. For
some common pieces of equipment in NFPA standards, the
isolation valve is identified and referenced as follows:

(1) NFPA 37, Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines, uses the term equip-
ment isolation valve in 5.2.1.

(2) NFPA 85, Boiler and Combustion Systems Hazards Code, uses the
term manual shutoff valve in FigureA.5.3.2.3 for single burner
boilers; in FigureA.6.6.5.1.5.4(a) and FigureA.6.6.5.1.5.4(b)
for multiple burner boilers; and in Figure A.8.8.5.8(a)
through Figure A.8.8.5.8(c) for heat recovery steam genera-
tors.

(3) NFPA 86, Standard for Ovens and Furnaces, uses the term
equipment isolation valve in 6.2.4.1.

(4) NFPA 87, Recommended Practice for Fluid Heaters, uses the
term equipment isolation valve in 6.2.4.3.

A.1.1.1.2 Flammable gas container, cylinder, or tank filling
operations are not included in the scope of NFPA 56 because
there is no gas-consuming equipment.
A.1.1.2(1) The application of NFPA 2, Hydrogen Technologies
Code, is included here for the convenience of the user:

1.3 Application. [2:1.3]
1.3.1 This code shall apply to the production, storage,
transfer, and use of hydrogen in all occupancies and on
all premises. [2:1.3.1]
1.3.2 The use of hydrogen shall include stationary, por-
table, and vehicular infrastructure applications. [2:1.3.2]
1.3.3 The fundamental requirements of Chapters 1
through 8 [of NFPA 2] shall apply in addition to the
use-specific requirements provided in Chapters 9
through 20, as applicable. [2:1.3.3]
1.3.4 Exemptions. [2:1.3.4 ]This code shall not apply to
the following:
(1) Onboard vehicle or mobile equipment compo-

nents or systems, including the onboard GH2 or
LH2 fuel supply

(2) Mixtures of GH2 and other gases with a hydrogen
concentration of less than 95 percent by volume
when in accordance with NFPA 55, Compressed Gases
and Cryogenic Fluids Code

(3) The storage, handling, use, or processing of metal
hydride materials outside of metal hydride storage
systems defined in Chapter 3 [of NFPA 2]
[2:1.3.4]

A.1.1.2(2) The scope and application of NFPA 51, Standard for
the Design and Installation of Oxygen–Fuel Gas Systems for Welding,
Cutting, and Allied Processes, is included here for the conve-
nience of the user:

1.1 Scope. [51:1.1]
1.1.1 This standard applies to the following:
(1) Design and installation of oxygen–fuel gas welding

and cutting systems and allied processes (see 3.3.2),
except for systems meeting the criteria in 1.1.5

(2) Utilization of gaseous fuels generated from flam-
mable liquids under pressure where such fuels are
used with oxygen

(3) Storage on the site of a welding and cutting system
installation of the following:
(a) Gases to be used with such systems where more than

one cylinder each of oxygen and fuel gas are stored
in any single storage area [includes storage of more
than one cylinder each in any single storage area
even though all such stored cylinders may be in-
tended for use in systems of the kind described in
1.1.5(1)].

(b) Calcium carbide
[51:1.1.1]
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1.1.2 Unless specifically indicated otherwise, the term
welding and cutting systems shall be considered to include
allied processes in this standard. [51:1.1.2]
1.1.3 Where only a portion of a fuel gas system is to be
used for welding, cutting, or allied processes, only that
portion of the system need comply with this standard.
[51:1.1.3]
1.1.4 Where only a portion of an oxygen system is to be
used with fuel gas for welding, cutting, or allied pro-
cesses, only that portion of the system need comply with
this standard. [51:1.1.4]
1.1.5 This standard shall not apply to the following:
(1) Systems consisting of a single cylinder not exceed-

ing 3.4 m3 (120 ft3) of oxygen and a single cylinder
not exceeding 3.4 m3 (120 ft3) of fuel gas used for
welding and cutting

(2) Systems in which fuel gases are not to be used with
oxygen, as described in NFPA 54, National Fuel Gas
Code, and NFPA 58, Liquefied Petroleum Gas Code

(3) The manufacture of gases and the filling of cylinders
(4) Storage of empty cylinders
(5) Compressed air–fuel gas systems

[51:1.1.5]

A.1.1.2(3) The scope and application of NFPA 51A, Standard
for Acetylene Cylinder Charging Plants, are included here for the
convenience of the user:

1.1 Scope. This standard shall apply to plants that are
engaged in the generation and compression of acety-
lene and in the charging of acetylene cylinders, either as
their sole operation or in conjunction with facilities for
charging other compressed gas cylinders. [51A:1.1]
1.3 Application. This standard shall not apply to plants that
only produce and compress acetylene for chemical opera-
tions or to plants that only produce and compress acety-
lene below a gauge pressure of 15 psi (103 kPa). [51A:1.3]

A.1.1.2(5) The scope of NFPA 54, National Fuel Gas Code, is
included here for the convenience of the user:

1.1 Scope. [54:1.1]
1.1.1 Applicability. [54:1.1.1]
1.1.1.1 This code is a safety code that shall apply to the
installation of fuel gas piping systems, appliances, equip-
ment, and related accessories as shown in 1.1.1.1(A)
through 1.1.1.1(D) [of NFPA 54]. [54:1.1.1.1]
(A) Coverage of piping systems shall extend from the
point of delivery to the appliance connections. For
other than undiluted liquefied petroleum gas (LP-Gas)
systems, the point of delivery shall be the outlet of the
service meter assembly or the outlet of the service regu-
lator or service shutoff valve where no meter is provided.
For undiluted LP-Gas systems, the point of delivery shall
be considered to be the outlet of the final pressure regu-
lator, exclusive of line gas regulators. [54:1.1.1.1(A)]
(B) The maximum operating pressure shall be 125 psi
(862 kPa). [54:1.1.1.1(B)]
Exception No. 1: Piping systems for gas–air mixtures within
the flammable range are limited to a maximum pressure of
10 psi (69 kPa). [54:1.1.1.1(B)]
Exception No. 2: LP-Gas piping systems are limited to 20 psi
(140 kPa), except as provided in 5.5.1(6) [of NFPA 54].
[54:1.1.1.1(B)]
(C) Requirements for piping systems shall include
design, materials, components, fabrication, assembly,

installation, testing, inspection, operation, and main-
tenance. [54:1.1.1.1(C)]
(D) Requirements for appliances, equipment, and re-
lated accessories shall include installation, combustion,
and ventilation air and venting. [54:1.1.1.1(D)]

A.1.1.2(6) The scope of NFPA 55, Compressed Gases and Cryo-
genic Fluids Code, is included here for the convenience of the
user:

1.1 Scope. [55:1.1]
1.1.1 Applicability. This code shall apply to the installa-
tion, storage, use, and handling of compressed gases
and cryogenic fluids in portable and stationary contain-
ers, cylinders, equipment, and tanks in all occupancies.
[55:1.1.1]
1.1.2 Specific Applications. This code shall not apply to
the following:
(1)* Off-site transportation of materials covered by this

code
(2) Storage, use, and handling of radioactive gases in

accordance with NFPA 801, Standard for Fire Protec-
tion for Facilities Handling Radioactive Materials

(3)* Use and handling of medical compressed gases at
health care facilities in accordance with NFPA 99,
Health Care Facilities Code

(4) Systems consisting of cylinders of oxygen and cylin-
ders of fuel gas used for welding and cutting in ac-
cordance with NFPA 51, Standard for the Design and
Installation of Oxygen–Fuel Gas Systems for Welding,
Cutting, and Allied Processes

(5)* Flammable gases used as a vehicle fuel when
stored on a vehicle

(6)* Storage, use, and handling of liquefied and non-
liquefied compressed gases in laboratory work areas
in accordance with NFPA 45, Standard on Fire Protec-
tion for Laboratories Using Chemicals

(7) Storage, use, and handling of liquefied petroleum
gases in accordance with NFPA 58, Liquefied Petro-
leum Gas Code

(8) Storage, use, and handling of compressed gases
within closed-cycle refrigeration systems complying
with the mechanical code

(9) Liquefied natural gas (LNG) storage at utility
plants under NFPA 59A, Standard for the Production,
Storage, and Handling of Liquefied Natural Gas (LNG)

(10) Compressed natural gas (CNG) and liquefied
natural gas (LNG), utilized as a vehicle fuel in ac-
cordance with NFPA 52, Vehicular Gaseous Fuel Sys-
tems Code

(11)* Compressed hydrogen gas (GH2), or liquefied
hydrogen gas (LH2) generated, installed, stored,
piped, used, or handled in accordance with NFPA 2,
Hydrogen Technologies Code, when there are no spe-
cific or applicable requirements in NFPA 55

(12) Nonflammable mixtures of ethylene oxide with
other chemicals

(13) Ethylene oxide in chambers 10 scf (0.283 Nm3) or
less in volume or for containers holding 7.05 oz
(200 g) of ethylene oxide or less
[55:1.1.2]

A.1.1.2(1) For regulations on the transportation of
gases, see 49 CFR 100–185, “Transportation,” and Trans-
portation of Dangerous Goods Regulations. [55: A.1.1.2(1)]
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A.1.1.2(3) Bulk compressed gas and cryogenic fluid sys-
tem installations are intended to be covered by the re-
quirements of this code. Instrumentation and alarms
that are attendant to the system and designed to inter-
face with the application in a health care facility are to
be retained within the purview of NFPA 99, Health Care
Facilities Code. [55: A.1.1.2(3)]
A.1.1.2(5) For information, see NFPA 52, Vehicular Gas-
eous Fuel Systems Code, or NFPA 58, Liquefied Petroleum Gas
Code. [55: A.1.1.2(5)]
A.1.1.2(6) The storage and use of compressed gases and
cryogenic fluids outside the boundaries of laboratory
work areas are covered by this code. [55: A.1.1.2(6)]
A.1.1.2(11) NFPA 55 is used as the source document for
the fundamental requirements for compressed hydro-
gen gas (GH2), or liquefied hydrogen gas (LH2) system
installations. Correlation between NFPA 55 and NFPA 2,
Hydrogen Technologies Code, is the responsibility of the two
technical committees involved. The installation require-
ments for bulk GH2 or LH2 are viewed as fundamental
provisions. On the other hand, use-specific require-
ments for designated applications such as vehicular
fueling are not resident in NFPA 55 and are under the
purview of the NFPA 2 Technical Committee. Where
there are specific provisions or controls included in
NFPA 55, the specific controls of NFPA 55 will govern
except that modifications made to provisions that
have been extracted can be followed when the modi-
fications have been made within NFPA’s extract pro-
cedure as indicated in the Manual of Style for NFPA
Technical Committee Documents. [55: A.1.1.2(11)]

A.1.1.2(7) The scope of NFPA 58, Liquefied Petroleum Gas Code,
is included here for the convenience of the user:

1.1 Scope. This code shall apply to the storage, han-
dling, transportation, and use of liquefied petroleum
gas (LP-Gas). [58:1.1]
1.2 Purpose. (Reserved) [58:1.2]
1.3 Application. [58:1.3]
1.3.1 Application of Code. This code shall apply to the
operation of all LP-Gas systems, including the following:
(1) Containers, piping, and associated equipment,

when delivering LP-Gas to a building for use as a
fuel gas.

(2) Highway transportation of LP-Gas.
(3) The design, construction, installation, and opera-

tion of marine terminals whose primary purpose is
the receipt of LP-Gas for delivery to transporters,
distributors, or users, except for marine terminals
associated with refineries, petrochemicals, gas
plants, and marine terminals whose purpose is the
delivery of LP-Gas to marine vessels.

(4) The design, construction, installation, and opera-
tion of pipeline terminals that receive LP-Gas from
pipelines under the jurisdiction of the U.S. Depart-
ment of Transportation (DOT) whose primary pur-
pose is the receipt of LP-Gas for delivery to trans-
porters, distributors, or users. Coverage shall begin
downstream of the last pipeline valve or tank mani-
fold inlet.
[58:1.3.1]

A.1.1.2(8) The scope of NFPA 59, Utility LP-Gas Plant Code, is
included here for the convenience of the user:

1.1 Scope. [59:1.1]
1.1.1 This code shall apply to the design, construction,
location, installation, operation, and maintenance of re-
frigerated and nonrefrigerated utility gas plants. Cover-
age of liquefied petroleum gas systems at utility gas
plants shall extend to the point where LP-Gas or a mix-
ture of LP-Gas and air is introduced into the utility dis-
tribution system. [59:1.1.1]
1.1.2 When operations that involve the liquid transfer of
LP-Gas from the utility gas plant storage into cylinders
or portable tanks (as defined by NFPA 58, Liquefied Petro-
leum Gas Code) are carried out in the utility gas plant,
these operations shall conform to NFPA 58, Liquefied Pe-
troleum Gas Code. [59:1.1.2]
1.1.3 Installations that have an aggregate water capacity
of 4000 gal (15.14 m3) or less shall conform to NFPA 58,
Liquefied Petroleum Gas Code. [59:1.1.3]

A.1.1.2(9) The scope of NFPA 59A, Standard for the Production,
Storage, and Handling of Liquefied Natural Gas (LNG), is in-
cluded here for the convenience of the user:

1.1 Scope. [59A:1.1]
1.1.1 This standard shall apply to the following:
(1) Facilities that liquefy natural gas
(2) Facilities that store, vaporize, transfer, and handle

liquefied natural gas (LNG)
(3) The training of all personnel involved with LNG
(4) The design, location, construction, maintenance,

and operation of all LNG facilities
[59A:1.1.1]

1.1.2 This standard shall not apply to the following:
(1) Frozen ground containers
(2) Portable storage containers stored or used in build-

ings
(3) All LNG vehicular applications, including fueling

of LNG vehicles
[59A:1.1.2]

A.1.1.2(10) Vehicle fuel dispensers are covered by NFPA 2,
Hydrogen Technologies Code, NFPA 30A, Code for Motor Fuel Dis-
pensing Facilities and Repair Garages, NFPA 52, Vehicular Gaseous
Fuel Systems Code, and NFPA 58, Liquefied Petroleum Gas Code.

A.1.1.2(13) DOT regulations in 49 CFR 100–199 govern the
transport of gases in commerce by pipelines, motor vehicles, and
rail systems. The transportation of compressed gases or cryogenic
fluids, including offsite pipeline transmission systems and load-
ing and unloading functions as regulated by 49 CFR, is not within
the scope of NFPA 56.

A.1.2 Any activities related to the introduction of flammable
gas into a piping system are included in the scope of this stan-
dard, regardless of the project phase or operational status.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
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thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official 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 evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

A.3.3.1 Cleaning Media. Cleaning media include liquids,
gases, and solids. Chemical washing uses chemical substances
(usually liquid) capable of dissolving or dispersing foreign
substances or contaminants and can involve steaming or vacu-
uming to remove the chemical residue. When a pig is used to
clean a piping system, the pig itself is considered to be the
cleaning medium. Several solvents frequently used as cleaning
media present flammability or other hazards related to per-
sonnel exposure. Use of these solvents requires special pre-
cautions beyond those developed for noncombustible clean-
ing media.

A.3.3.3 Competent Person. The OSHA website states that “by
way of training and/or experience, a competent person is
knowledgeable of applicable standards, is capable of identify-
ing workplace hazards relating to the specific operation, and
has the authority to correct them. Some standards add addi-
tional specific requirements which must be met by the compe-
tent person.” (See U.S. Department of Labor, Occupational Safety
and Health Administration (OSHA), Safety and Health Topics,
“Competent Persons,” http://www.osha.gov/SLTC/competentperson/
index.html.)

A.3.3.4 Detection Equipment. Detection equipment can in-
clude combustible gas indicators, lower flammability limit
(LFL) monitors, and oxygen monitors. The LFL is sometimes
called the lower explosive limit, or LEL. There can also be
devices capable of monitoring and displaying gas concentra-
tion, oxygen concentration, percentage of LFL, or any combi-
nation thereof.

A.3.3.7 Flammable Gas. Pyrophoric gases such as silane or
silicon tetrahydride are classified as such under the definition
for pyrophoric materials found in NFPA 1, Fire Code; NFPA 400,
Hazardous Materials Code; or NFPA 55, Compressed Gases and
Cryogenic Fluids Code. The control strategy used for the regula-
tion of pyrophoric materials is somewhat different from that
for materials that do not autoignite on release to the atmo-
sphere. Pyrophoric gases are not considered to be flammable
gases per se.

A.3.3.8 Inert Gas. Inert gases do not react readily with other
materials under normal temperatures and pressures. For ex-
ample, nitrogen combines with some of the more active met-
als such as lithium and magnesium to form nitrides, and at
high temperatures it will also combine with hydrogen, oxygen,
and other elements. The gases neon, krypton, and xenon are
considered rare due to their scarcity. Although these gases are
commonly referred to as inert gases, the formation of com-
pounds is possible. For example, xenon combines with fluo-
rine to form various fluorides and with oxygen to form oxides;
the compounds formed are crystalline solids. [55, 2013]

A.4.1.2 Where pressure testing is completed before the pip-
ing system is cleaned of dirt and debris, operators should re-
lease the media and debris in such a way that does not pose a
risk to personnel. Operators can consider the following meth-
ods to discharge the pressure test media:

(1) Releasing test media at a rate that prevents the ejection of
debris or liquids at high velocity

(2) Providing means to capture debris or liquids exiting the
system

(3) Locating the discharge point a safe distance from any per-
son, vehicle, or structure

A.4.1.2.4 ASME B31.3, Process Piping, requires a “leak test”
wherein piping systems are subjected to pressures at least
1.5 times the design operating pressure and such pressure is
held for at least 10 minutes. NFPA 54, National Fuel Gas Code,
and ASME B31.1, Power Piping, require a similar test procedure
and parameters but refer to the test as a “pressure test.”

A.4.1.2.5 ASME B31.1, Power Piping, and ASME B31.3, Process
Piping, require the use of a “nonflammable and nontoxic” gas
as the test medium for pneumatic testing. NFPA 56 specifically
limits the acceptable media to air or inert gas. Oxygen is spe-
cifically prohibited because of the possible subsequent intro-
duction of flammable gas and the risk of developing a flam-
mable atmosphere.

A.4.2 The person or agency performing cleaning or purging
operations should coordinate with the system designer or fa-
cility operator to ensure that the medium is being supplied at
a temperature and pressure that is compatible with the flam-
mable gas piping system materials and construction.

A.4.4 A sample written procedure, for informational pur-
poses only, is included in Annex C.

A.4.4.1 It is recognized that purging as part of routine main-
tenance of small piping segments can be accomplished safely,
provided that the written procedure (standard practice) is in-
corporated into a plant or facility operations and mainte-
nance (O&M) manual that addresses the potential hazards
occurring at the time of the purging operations. Purging
should be conducted by competent personnel trained in purg-
ing operations, including recognition of potential hazards as-
sociated with purging. It is not intended that a new written
procedure and/or safety validation be required each time the
activity occurs within a facility.

Some items will not be applicable to all procedures or in-
stallations. Items that are not applicable can be noted as such
in the procedure. The basis for non-applicability should be
noted in the written procedure for safety validation.

A.4.4.1(1)(f) Gases that have hazards other than flammability
could be subject to mitigation strategies such as scrubbing,
flaring, afterburning, thermal oxidizing, or capture.
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A.4.4.1(1)(p) Gases with properties in addition to flammabil-
ity might require capture, scrubbing, or other engineered dis-
posal methods. These gases might not be suitable for release
to the atmosphere outdoors.

A.4.4.1(2) There are many factors that should be used to
identify an exclusion zone. During a purging into or out of
service, the procedure should address gas migration and dis-
persion based on wind direction, wind speed, and physical
characteristics of the gas.

A.4.4.1(4)(a) Bonding requirements can be found in NFPA 70,
National Electrical Code, and NFPA77, Recommended Practice on Static
Electricity. Users should consider grounding of the piping system
to dissipate any electrical charge on the piping.

A.4.4.1(6) The procedure for monitoring discharge gases
and nearby areas should recognize that the response time of
the sampling system could result in a time delay between a
hazardous situation developing and its being detected by de-
tection equipment. Where sampling systems are used, the re-
sponse time should be short relative to the expected period of
time in which a hazard could develop.

Separate combustible gas indicators, lower flammability
limit (LFL) monitors, and oxygen monitors could be neces-
sary to conduct purging activities. The procedure and safety
validation should indicate the type of monitors required at
each location where monitoring will be conducted.

Detection equipment selection should consider possible
sample contamination by other commingled gases, moisture,
or debris. The sampling system and/or detection equipment
selection should consider appropriate mitigation measures
such as filtration.

In some cases, gas release processes require the sampling of
end points. In such cases, breathing air could be required for
working in and around inert materials that have been released or
that can create an exposure hazard. It is also important that per-
sonnel working in and around releases of gas understand the
hazards of inert materials such as nitrogen.All workers should be
trained in the use and handling of the gases involved, proper
personal protective equipment (PPE), and all the risks. Further
information on risks of inert gas asphyxiation is available from
the U.S. Chemical Safety Board, www.csb.gov.

A.4.5 A safety validation is an independent, systematic analysis
of a procedure to ensure that foreseeable hazards, errors, and
malfunctions have been addressed by appropriate measures.
Safety validations can be conducted using known techniques.
The intent of the safety validation is to identify deficiencies in the
procedure and make appropriate recommendations for correct-
ing them. For further information on hazard analyses, users can
reference theAIChE Center for Chemical Process Safety publica-
tion Guidelines for Hazard Evaluation Procedures.

A.4.5.1 The safety validation should not be performed solely
by the same person or persons responsible for developing the
procedures. It can be performed or reviewed by an indepen-
dent person or group within the company or department or
by a third-party consultant.

A.4.5.2 The recommendations can be resolved by changes
made to the written cleaning and purging procedures prior to
the activity being conducted. If the person(s) responsible for
developing or implementing the procedures disagrees with
the recommendations of the safety validation, the facility
owner/operator or a designated representative (such as a fa-
cility manager or, for facilities under construction, a construc-

tion manager) should evaluate technical documentation to
resolve the disagreement. The designated representative
should be a competent person as defined in 3.3.3 and should
have the authority to modify or reject the procedure or the
recommendation.

A.4.5.3 It is recognized that purging as part of routine opera-
tion or maintenance of small piping segments can be accom-
plished safely, provided that the written procedure (standard
practice) is incorporated into a plant or facility operations and
maintenance (O&M) manual that addresses the potential haz-
ards occurring at the time of the purging operations. Purging
should be conducted by competent personnel trained in purg-
ing operations, including recognition of potential hazards as-
sociated with purging. It is not intended that a new written
procedure and/or safety validation be required each time the
activity occurs within a facility.

A.4.6 Where physical, operational, or personnel changes are
made to a plant or facility, the cleaning and purging proce-
dures should be re-evaluated. Such changes can include, but
are not limited to, physical changes to piping system design,
change to the cleaning or purging media, changes in respon-
sibility for personnel, changes in local conditions such as en-
croachment by new equipment or nearby development, or
changes in the chemical composition of the gas being purged.

A.4.6.2 Replacement-in-kind refers to a situation in which a
piece of equipment is replaced with equipment of the same
design and service.

A.4.12 Compressors can introduce lubricating oil or other
flammable constituents into the compressed gas supply. Care
should be taken to ensure that flammable constituents are not
introduced into the piping system in concentrations that
could lead to a flammable atmosphere within the pipe. This
can be accomplished by the use of “100 percent oil-free com-
pressors” or filtering systems that remove residuals prior to
introduction into the piping system.

A.6.2 This is not intended to exclude specialized cleaning
chemicals used in solution with water in accordance with the
manufacturer’s instructions by competent personnel.

A.6.2.1 Chemical washing uses chemical substances (usually
liquid) capable of dissolving or dispersing foreign substances
or contaminants and can involve steaming or vacuuming to
remove the chemical residue. Solvents used for chemical
washing can pose fire, explosion, environmental, or health
hazards. The pipe cleaning procedure should identify and ad-
dress those hazards.

A.6.2.2 Use and disposal or recovery of flammable liquids is
specifically covered in NFPA 30, Flammable and Combustible Liq-
uids Code, Chapter 18.

A.6.2.2.1 Safety Data Sheets were formerly known as Material
Safety Data Sheets (MSDSs). The user is cautioned that Safety
Data Sheets do not address the hazards of every possible appli-
cation of the material.

A.6.3 This section is applicable only to temporary power and
fuel supplies necessary to implement the cleaning procedures.
Local building codes and electrical codes should be refer-
enced regarding provision of permanent power and fuel sup-
plies to the facility.

A.6.5.2 Pigging using flammable gas as the propellant can be
considered where the system has been designed to accommo-
date the activity and it is beneficial to accomplish cleaning and
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