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REMINDER: UPDATING OF NFPA STANDARDS
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edition of the document, including any issued TIAs and Errata then in effect.
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corrected by Errata, visit the “Codes & Standards” scction at www.nf pa.org.
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This edition of NFPA 1986, Standard on Respiratory Protection Lquipment for Tactical and Technical
Operations, was prepared by the Technical Committee on Tactical and Technical Operations
Respiratory Protection Equipment and released by the Correlating Committee on Fire and
Emergency Services Protective Clothing and Equipment. It was issued by the Standards Council on
April 4, 2022, with an effective date of April 24, 2022, and supersedes all previous editions.

L4,

This edition of NFPA 1986 was approved as an American National Standard on April 24, 2022.

Origin and Development of NFPA 1986

In September 2012, the Standards Council responded to a new project request submitted by
Baniel Rossos, Chair of the Technical Committee on Respiratory Protection Equipment. The request
related to the use of respiratory protection equipment for emergency operations that did not involve
structural firefighting. After its review, the Standards Council determined that there is a well-
established technical need and a demonstrated demand for a standard addressing design, use,
testing, and certification of self-contained breathing apparatus (SCBA) not covered by the
requirements of NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus (SCBA ) for
Lwmergency Services.

The Standards Council also established a new Technical Committee on Tactical and Technical
Operations Respiratory Protection Equipment and invited individuals to apply for membership,
particularly from law enforcement, federal agencies, defense organizations, hazardous material
incident responders, and related agencies to establish a balanced technical committee representing
the needs and requirements of the end user community.

The 2017 edition of the standard specified the minimum requirements for the design (Chapter
6), performance (Chapter 7), testing (Chapter 8), and certification (Chapter 4) of new compressed
breathing open-circuit SCBA and supplied air respirators (SAR) and for replacement parts,
components, and accessories for non-structural firefighting devices.

For the 2023 edition, the cold temperature exposure conditions language has been revised for
consistency with NFPA 1987. There have been updates and clarifications to various test methods,
including chemical challenges. In addition, the definitions of breathing air cylinder and cylinder have
been replaced with breathing air pressure vessel throughout the standard.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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Cemmittee Scepe: This Committee shall have primary responsibility for documents on the
design, performance, testing, and certification of protective clothing and protective
equipment manufactured for fire and emergency services organizations and personnel, to
protect against exposures encountered during emergency incident operations. This
Committee shall also have the primary responsibility for documents on the selection, care,
and maintenance of such protective clothing and protective equipment by fire and
emergencyservices organizations and personnel.
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hack of the document.

NOTE: Membership on a committee shall notin and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Cemmiittee Scepe: This Committee shall have primary responsibility for documents on
respiratory protection equipment and selection, care, and maintenance of respiratory
protection equipment for non-firefighting emergency services operations including, but not
limited to, tactical law enforcement, contfined space, and hazardous materials operations,
during incidents involving hazardous or oxygen-deficient atmospheres. This Committee does
not cover respiratory protection equipment for firefighting operations addressed by the
Technical Committee on Respiratory Protection Equipment.
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and disclaimers appear in all publicatiens centaining this decument
and may be feund wnder the heading “Impertant Netices and
Disclaimers Cencerning NFPA Standards.” They cen alse be viewed
at vuw.nfpa.erg/disclaimers or ebtained en request frem NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editiens ef
NFPA cedes, standards, resemmended practices, and guides (i.e.,
NFPA Stendards) are released en scheduled revisien cycles. This
editien may be superseded by a later ene, er it may be amended
eukside of its scheduled revisien cycle threugh the issuance of Tenta-
tive Interim Amendments (TIAs). An eofficial NFPA Standard at any
peint in time censists of the current editien of the decument, tegether
with all TIAs and Errata in effect. Te verify that this decument is the
current editien eor te determine if it has been amended by TIAs er
Errata, please censult the Natienal Fire Codes® Subscriptien Service
or the “List of NFPA Codes & Standards” at www.nfpa.erg/decinfe.
In additien te TIAs and Errata, the decument infermatien pages alse
include the eptien te sign up fer alerts for individual decuments and
te be invelved in the development eof the next editien.

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 [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. Extracted text may be edited for consistency and
style and may include the revision of internal paragraph refer-
ences and other references as appropriate. Requests for inter-
pretations or revisions of extracted text shall be sent to the
technical committee responsible for the source document.

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

Chapter 1 Adminiswation

1.1 Scope.

1.1.1* This standard shall specify the minimum requirements
for the design, performance, testing, and certification of (1)
new compressed breathing air open-circuit self-contained
breathing apparatus (SCBA) and compressed breathing air
combination open-circuit self-contained breathing apparatus
and supplied air respirators (SCBA/SARs); and (2) replace-
ment parts, components, and accessories for those respirators.

1.1.2 Reserved.

1.1.3 This standard shall not specify requirements for respira-
tory protection equipment that is used for firefighting opera-
tions.

1.1.4 This standard shall not specify requirements for other
types of SCBA.

1.1.5*% This standard shall not specify requirements for any
accessories that could be attached to the certified product that

2023 Edition

are not certified by the National Institute for Occupational
Safety and Health (NIOSH).

1.1.6 This standard shall not establish criteria for SCBA for
underwater operations.

1.1.7 This standard shall not establish criteria for protection
from ionizing radiation.

1.1.8 This standard shall not be construed as addressing all
the safety concerns associated with the use of compliant SCBA
and combination SCBA/SARs. It shall be the responsibility of
the persons and organizations that use compliant SCBA and
combination SCBA/SARs to establish safety and health practi-
ces and to determine the applicability of regulatory limitations
prior to use.

1.1.9 This standard shall not be construed as addressing all
the safety concerns, if any, associated with the use of this stand-
ard by testing facilities. It shall be the responsibility of the
persons and organizations that use this standard to conduct
testing of SCBA and combination SCBA/SARs to establish
safety and health practices and to determine the applicability
of regulatory limitations prior to using this standard for any
designing, manufacturing, and testing.

1.1.10 Nothing herein shall restrict any jurisdiction or manu-
facturer from exceeding these minimum requirements.

[.2 Purpose.

1.2.1 The purpose of this standard shall be to establish mini-
mum levels of SCBA performance for respiratory protection of
emergency services personnel in nonfirefighting operations in
atmospheres that are categorized as immediately dangerous to
life or health (IBLH).

1.2.2* Controlled laboratory tests used to determine compli-
ance with the performance requirements of this standard shall
not be deemed as establishing performance levels for all respi-
ratory protective situations and IBLH atmospheres to which
personnel can be exposed.

1.2.3 This standard shall not be interpreted or used as a
detailed manufacturing or purchase specification but shall be
permitted to be referenced in purchase specifications as mini-
MUum requirements.

1.3 Application.

1.3.1 This standard shall apply to all open-circuit SCBA and
combination SCBA/SARs used by emergency services organiza-
tions for respiratory protection of its personnel during but not
limited to rescue, hazardous materials response, tactical law
enforcement operations, confined space entry, terrorist inci-
dent response, and similar operations where oxygen deficiency,
particulates, toxic products, products of combustion, or other
IBLH atmospheres exist or could exist at the incident scene.

1.3.1.1* If the SCBA is equipped with an emergency breathing
safety system (EBSS), the EBSS performance requirements set
forth in this standard shall apply only to open-circuit SCBA and
combination SCBA/SARs used by emergency services person-
nel for respiratory protection of its personnel during the appli-
cations listed in 1.3.1.

1.3.2 This standard shall apply to the design, manufacturing,
testing, and certification of new open-circuit SCBA and combi-
nation SCBA/SARs.
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1.3.3 This standard shall not apply to accessories that can be
attached to an open<ircuit SCBA and combination SCBA/
SARs but are not certified by NIOSH for use with that specific
SCBA or combination SCBA/SARs.

1.3.4 Reserved.
1.3.5 Thisstandard shall notapply to closedcircuit SCBA.

1.3.6* This standard shall not apply to the use of SCBA and
combination SCBA/SARs.

1.4 Units.

1.4.1 In this standard, values for measurement are followed by
an equivalent in parentheses, but only the first stated value
shall be regarded as the requirement.

1.4.2 Equivalent values in parentheses shall not be considered
as the requirement because those values might be approxi-
mate.

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 Park, Quincy, MA 02169-7471.

NFPA 1989, Standard on Breathing Air Quality for Iomergency
Services Respiratory Protection, 2019 edition.

NFPA 1990, Standard for Protective Iinsembles for Hazardous
Materials and CBRN Operations, 2022 edition.

2.3 Other Publications.

2.3.1 ANSI Publications. American National Standards Insti-
tute, Inc. (operations) 25 West 43rd Street, 4th Floor, New
York, NY 10036, (headquarters) 1899 L Street, NW, 1lth Floor,
Washington, BC 20036.

ANSI/ASA 83.2, Method for Measuring the Intelligibility of Speech
aver Communication Systems, 2009 (R2014).

2.3.2 ASTM Publications. ASTM International, 100 Barr
Harbor Brive, P.OQ. Box €700, West Conshohocken, PA
19428-2959.

ASTM Bl 17, Standard Test Method for Salt Spray (Fog) Testing,
2003.

ASTM B1003, Standard Test Method for Haze and Luminows
Transmittance of Transparent Plastics, 2000.

2.3.3 EBU Publications. European Broadcasting Union,
Bepartment of Technology & Innovation, L'Ancienne-Route
174, CH-1218 Grand-Saconnex, Geneva, Switzerland.

EBU Technical Recommendation R68, Alignment level in digi-
tal audio production equipment and in digital audio recorders, 2000.

2.3.4 EN Publications (CEN). European Committee for
Standardization Central Secretariat, rue de Stassart 36, B 1050
Brussels, Belgium.

EN 136, Respiratory protective devices — Iull face masks —
Requirements, testing, marking, 1998.

2.3.5 IEC Publicasions. International Electrotechnical
Commission, 3, rue de Varembé, P.O. Box 131, CH-1211
Geneva 20, Switzerland.

IEC 60268, Sound System Lquipment — Pant 16: Objective Rating
of Speech Intelligibility by Speech Transmission Index, 2003.

2.3.6 ISO Publications. International Organization for Stand-
ardization, ISQ Central Secretariat, BIBC II, Chemin de Blan-
donnet 8, CP 401 - 1214 Vernier, Geneva, Switzerland.

ISO Guide 27, Guidelines for carvective action to be taken by a
certijication body in the event of misuse of its mark of com formity, 1983.

ISO 9001, Quality management systems— Requirements, 2005.

ISO 169001, Respiratary protective devices — Methods of test and
test equipment — Part 1: Betermination of inward leakage, 2019.

ISO/IEC 17000, Conformity assessment — Vocabulary and
generad principles, 2004.

ISO/IEC 17011, Con Sformity assessment — General requirements
for acereditation bodies accrediting conformity assessment bodies, 2004.

ISQ/IEC 17021, Conformity assessment — Requiremnents for bodies
providing audit and cettification of management systems, 2011.

ISO/IEC 17025, General requirements for the competence of testing
and calibvation laboratories, 2005.

ISO/IEC 17065, Conformily assessment — Requirements for badies
certifying products, processes and services, 2012.

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

ANSI/UL 913, Standard for Intrinsically Safe Apparatus and
Assaciatecl. Apparatus for Use in Class I, I, and III, Bwision 1
Hazardous (Classijied) Locations, Sixth edition.

2.3.8 US Government Publicasions. US Government Publish-
ing Office, 732 North Capitol Street, NW, Washington, BC
20401-0001.

Statement of Standard for NIOSH CBRN SCBA Testing, 2002.

Title 42, Code of Federal Regulations, Part 84, “Approval of
Respiratory Protective Bevices,” 1 October 2004.

2.3.9 Other Publications.

Merriam-Webster's Collegiate Bitionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections. (Reserved)

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. Memiam-Webster's Collegiate
Didionary, 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.

2023 Edition
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3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for 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 meets appropriate designated
standards 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.

3.2.7 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. Nonmandatory 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. When used in a generic sense, such as in the phrases
“standards development process” or “standards development
activities,” the term “standards” includes all NFPA standards,
including codes, standards, recommended practices, and
guides.

3.3 General Definitions.

3.3.1 Accessory. Any item that could be attached to a certified
product but that is not necessary for the certified product to
meet the requirements of the standard.

3.3.2 Accreditation. Third-party attestation related to a
conformity assessment body conveying formal demonstration
of its competence to carry out specific conformity assessment
tasks. These tasks include sampling and testing, inspection,
certification, and registration. [ISO/IEC 17000, 2004]

3.3.3 Ammosphere-Supplying Respirator. A respirator that
supplies the user with breathing air from a source independent
of the ambient atmosphere and includes a self-contained
breathing apparatus (SCBA) and/or a supplied air respirator
(SAR). [See also 3.3.13, Combination SCBA/SAR; 3.3.55, Self
Contained Breathing Apparatus (SCBA); and 3.3.63, Supplied Air
Respirator (SAR).]

3.3.4 Audit. Systematic, independent, documented process
for obtaining records, statements of fact or other relevant infor-
mation and assessing them objectively to determine the extent
to which specified requirements are fulfilled. [ISO/IEC 17000,
2004]
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3.3.5 Breathing Air. See 3.3.17, Compressed Breathing Air.

3.3.6 Breathing Air/Gas Container. See 3.3.7, Breathing Air
Pressure Vessel.

3.3.7 Breathing Air Pressure Vessel. The pressure vessel or
vessels that are an integral part of the SCBA and contain the
breathing gas supply; can be configured as a single breathing
air pressure vessel or other pressure vessel, or as multiple
breathing air pressure vessels.

3.3.8 Ceriification. A system whereby a certification organiza-
tion determines that a manufacturer has demonstrated the
ability to produce a product that complies with the require-
ments of this standard, authorizes the manufacturer to use a
label on listed products that comply with the requirements of
this standard, and establishes a follow-up program conducted
by the certification organization as a check on the methods the
manufacturer uses to determine continued compliance of
labeled and listed products with the requirements of this stand-
ard.

3.3.9 Certification Organizasion. An independent third-party
organization that determines product compliance with the
requirements of this standard with a labeling/listing/follow-up
program.

3.3.10 Certified. The resultant condition of a product having
undergone certification in accordance with the requirements
of this standard. (See also 3.3.42, NIOSH Certified.)

3.3.11 Char. The formation of a brittle residue when material
is exposed to thermal energy.

3.3.12 Closed-Circuit SCBA. A recirculation-type SCBA in
which the wearer rebreathes exhaled gas after the carbon diox-
ide has been removed from the exhalation gas and the oxygen
content within the system has been restored from sources such
as compressed breathing air, chemical oxygen, liquid oxygen,
or compressed gaseous oxygen.

3.3.13* Combination SCBA/SAR. An atmosphere-supplying
respirator that supplies a respirable atmosphere to the user
from a combination of two breathing air sources that both are
independent of the ambient environment. [See also 3.3.3,
Atmosphere-Supplying Respirator; 3.3.55, Self-Contained Dreathing
Apparatus (SCBA); and 3.3.63, Supplied Air Respirator (SAR).]

3.3.14 Compliance. The condition of meeting or exceeding
all applicable requirements of this standard.

3.3.15 Compliant. Meeting or exceeding all applicable
requirements of this standard.

3.3.16* Component. Any material, part, or subassembly used
in the construction of the compliant product.

3.3.17* Compressed Breathing Air. A respirable gas mixture
derived from normal atmospheric air or from manufactured
synthetic air, stored in a compressed state in storage breathing
air pressure vessels and respirator breathing air pressure
vessels, and supplied to the user in a gaseous form.

3.3.18 Demand SCBA. See 3.3.41, Negative Pressure SCBA.
3.3.19 Drip. To run or fall in drops or blobs.
3.3.20 EBSS. Emergency breathing safety system.
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3.3.21 Emergency Breathing Safety System (EBSS). A device
on an SCBA that allows users to share their available air supply
in an emergency situation.

3.3.22 End-of-Service-Time Indicator (EOSTI). A warning
device on an SCBA that warns the user that the end of the
breathing air supply is approaching.

3.3.23 EOSTI. End-of-service-time indicator.

3.3.24 Fabric Component. Natural or synthetic material of
combination of materials that is pliable and made by weaving,
felting, forming, or knitting.

3.3.25 Facepiece. The component of an SCBA that covers the
wearer's nose, mouth, and eyes.

3.3.26 Follow-Up Program. The sampling, inspections, tests,
or other measures conducted by the certification organization
on a periodic basis to determine the continued compliance of
labeled and listed products that are being produced by the
manufacturer to the requirements of this standard.

3.3.27 Gas. Matter in a gaseous state at standard temperature
and pressure.

3.3.28 HATS. Head and torso simulator.

3.3.29 Haze. Light that is scattered as a result of passing
through a transparent object.

3.3.30 Head and Torso Simulator (HATS). A mannequin with
built-in ear and mouth simulators that provides a realistic
reproduction of the acoustic properties of an average adult
human head and torso.

3.3.31 Heads-Up Display (HUD). Visual display of informa-
tion and system condition status visible to the wearer.

3.3.32 HUD. Heads-up display.

3.3.33 Identical SCBA. SCBA that are produced to the same
engineering and manufacturing specifications.

3.3.34 Inspection. Examination of a product design, product,
process or installation and determination of its conformity with
specific requirements or, on the basis of professional judgment,
with general requirements. [ISO/IEC 17000, 2004]

3.3.35 Manufacturer. The entity that directs and controls any
of the following: compliant product design, compliant product
manufacturing, or compliant product quality assurance; also,
the entity that assumes liability for the compliant product or
provides the warranty for a compliant product.

3.3.36 Melt. A response to heat by a material resulting in
evidence of flowing or dripping.

3.3.37 Microphone Measurement Point (MMP). A point 1.5 m
in front of and on the axis of the lip position of typical human
mouth (or artificial mouth) and 1.5 m above the floor.

3.3.38 MMP. Microphone measurement point.

3.3.39 Mouth Reference Point (MRP). A point 50 mm in
front of and on the axis of the lip position of a typical human
mouth (or artificial mouth).

3.3.40 MRP. Mouth reference point.

3.3.41 Negative Pressure SCBA. An SCBA in which the pres-
sure inside the facepiece, in relation to the pressure surround-
ing the outside of the facepiece, is negative during any part of

the inhalation or exhalation cycle when tested by NIOSH in
accordance with 42 CFR 84.

3.3.42* NIOSH Certified. Tested and certified by the
National Institute for Occupational Safety and Health
(NIOSH) of the US Bepartment of Health and Human Serv-
ices in accordance with the requirements of 42 CFR 84,
Subpart H.

3.3.43 Open-Circuit SCBA. An SCBA in which exhalation is
vented to the atmosphere and not rebreathed.

3.3.44 Pink Noise. Noise that contains constant energy per
octave band.

3.3.45 Positive Pressure SCBA. See 3.3.46, Pressure Bemand
SCBA.

3.3.46 Pressure Demand SCBA. An SCBA in which the pres-
sure inside the facepiece, in relation to the pressure surround-
ing the outside of the facepiece, is positive during both
inhalation and exhalation when tested by NIOSH in accord-
ance with 42 CFR 84, Subpart H.

3.3.47* Product Label. A marking provided by the manufac-
turer for each compliant product containing compliance state-
ments, certification statements, manufacturer and model
information, or similar data.

3.3.48 Rapid Intervention Crew/Company Universal Air
Connection (RIC UAC). A system that allows emergency
replenishment of breathing air to the SCBA of disabled or
entrapped fire or emergency services personnel.

3.3.49 Rated Service Time. The period of time, stated on an
SCBA's NIOSH certification label, that the SCBA supplied air
to the breathing machine when tested to 42 CFR 84, Subpart
H.

3.3.50 RIC. Rapid intervention crew/company.

3.3.51 Sample. (1) Product, component, or accessory
randomly selected from the manufacturer’s production line,
the manufacturer's inventory, or the open market. (2) Product,
component, or accessory that is conditioned for testing. (See
also 3.3.59, Specimen.)

3.3.52 SAR. Supplied air respirator.
3.3.53 SCBA. Seclf-contained breathing apparatus.

3.3.54 SCBA/SAR. Sclfcontained  breathing apparatus/
supplied air respirator. [See also 3.3.13, Combination SCBA/SAR;
3.3.55, Self-Contained Breathing Apparatus (SCBA); and 3.3.63,
Supplied Air Respirator (SAR).]

3.3.55% Self-Contained Breathing Apparatus (SCBA). An
atmospheresupplying respirator the breathing air source of
which is designed to be carried by the user.

3.3.56 Service Life. The period for which compliant product
should be useful before retirement.

3.3.57 Service Time. See 3.3.49, Rated Service Time.

3.3.58 Sound Pressure Level (SPL). The local pressure devia-
tion from the ambient (average, or equilibrium) atmospheric
pressure caused by a sound wave.

3.3.59 Specimen. The conditioned product, component, or
accessory that is tested. Specimens are taken from samples. (See
also 3.3.51, Sample.)
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3.3.60 Speech Transmission Index (STI). A measure of intelli-
gibility of speech quality on a scale of intelligibility, the values
of which vary from 0 (completely unintelligible) to 1 (perfect
intelligibility).

3.3.61 SPL. Sound pressure level.
3.3.62 STI. Speech transmission index.

3.3.63* Supplied Air Respirator (SAR). An atmosphere-
supplying respirator for which the source of breathing air is not
designed to be carried by the user; also known as an airline respi-
rator. [See also 3.3.3, Atmosphere-Supplying Respirator; 3.3.13,
Combination SCBA/SAR; and 3.3.55, Self-Contained DBreathing
Apparatus (SCBA).]

3.3.64 Syathetic Breathing Air. Manufactured breathing air
produced by blending nitrogen and oxygen. (See also 3.3.17,
Caompressed Breathing Air)

3.3.65 Testing. Betermination of one or more characteristics
of an object of conformity assessment, according to a proce-
dure. Testing typically applies to materials, products or
processes. [ISO/IEC 17000, 2004]

3.3.66 UAC. Universalair connection.

3.3.67 Universal Air Connection (UAC). The male fitting
affixed to the SCBA and the femnale fitting affixed to the filling
hose that allow emergency replenishment of breathing air to
an SCBA breathing air pressure vessel. Also known as Rapid
Intervention Crew/Company Universal Air Connection.

3.3.68 Variant. A grouping of subassemblies (ie., compo-
nents) having common functional and/or design characteris-
tics, the assembly of multiple variants of which results in an
SCBA model configuration.

Chapter 4 Certification

4.1 General.

4.1.1 The process for certification of SCBA as being compliant
with NFPA 1986 shall meet the requirements of Sections 4.1
through 4.8.

4.1.2 Prior to certification of SCBA to the requirements of this
standard, the SCBA shall be NIOSH certified.

4.1.2.1 SCBA shall have NIOSH certification as positive pres-
sure.

4.1.2.2 SCBA that are NIOSH certified as positive pressure but
that are capable of supplying air to the user in a negative pres-
sure demand-type mode shall not be certified to this standard.

4.1.3 SCBA and accessories that are certified as compliant
with NFPA 1986 shall also be certified by NIOSH as compliant
with the Statement of Standard for NIOSH CBRN SCBA Testing.

4.1.4 All SCBA that are labeled as being compliant with this
standard shall meet or exceed all applicable requirements
specified in this standard and shall be certified. This certifica-
tion shall be in addition to, and shall not be construed to be
the same as, the NIOSH certification specifically defined in
3.3.42.

4.1.5 All certification shall be performed by a certification
organization that meets at least the requirements specified in
Section 4.2, Certification Program, and that is accredited for
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personal protective equipment in accordance with ISO/IEC
17065, Conformity assessment — Requirements for badies certifying
products, processes and services.

4.1.6 Manufacturers shall not claim compliance with a
portion(s) or segment(s) of the requirements of this standard
and shall not use the name or identification of this standard,
NFPA 1986, in any statements about their respective product(s)
unless the product(s) is certified as compliant with this stand-
ard.

4.1.7 All compliant SCBA shall be listed by the certification
organization, and the listing shall uniquely identify the certi-
fied product by, at a minimum, style or model number.

4.1.8 Afl compliant SCBA shall have a product label that
meets the requirements specified in Chapter 5.

4.1.9 The certification organization's label, symbol, or identi-
fying mark shall be attached to the product label, shall be part
of the product label, or shall be immediately adjacent to the
product label.

4.1.10 Reserved.
4.1.11 Reserved.
4.1.12 Reserved.
4.2 Certification Program.

4.2.1* The certification organization shall not be owned or
controlled by manufacturers or vendors of the product being
certified.

4.22 The certification organization shall be primarily
engaged in certification work and shall not have a monetary
interest in the product's ultimate profitability.

4.2.3 The certification organization shall be accredited for
personal protective equipment in accordance with ISO/IEC
17065, Conformity assessment — Requirements for badies certifying
products, processes and servies, and the accreditation shall be
issued by an accreditation body operating in accordance with
ISO/IEC 17011, Con formity assessment — General requirements for
accreditation bodies acerediting conformity assessment bodies.

4.2.4 The certification organization shall refuse to certify
products to this standard that do not comply with all applicable
requirements of this standard.

4.2.5* The contractual provisions between the certification
organization and the manufacturer shall specify that certifica-
tion is contingent on compliance with all applicable require-
ments of this standard.

4.2.5.1 The certification organization shall not offer or confer
any conditional, temporary, or partial certifications.

4.2.5.2 Manufacturers shall not be authorized to use any label
or reference to the certification organization on products that
are not compliant with all applicable requirements of this
standard.

4.2.6% The certification organization shall have laboratory
facilities and equipment available for conducting proper tests
to determine product compliance.

4.2.6.1 The certification organization laboratory facilities shall
have a program in place and functioning for calibration of all
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instruments, and procedures shall be in use to ensure proper
control of all testing.

4.2.6.2 The certification organization laboratory facilities shall
follow good practice regarding the use of laboratory manuals,
form data sheets, documented calibration and calibration
routines, performance verification, proficiency testing, and
staff qualification and training programs.

4.2.7 The certification organization shall require the manufac-
turer to establish and maintain a quality assurance program
that meets the requirements of Section 4.5.

4.2.7.1 The certification organization shall require the manu-
facturer to have a product recall systern specified in Section 4.8
as partof the manufacturer's quality assurance program.

4.2.7.2 The certification organization shall audit the manufac-
turer's quality assurance program to ensure that the quality
assurance program provides continued product compliance
with this standard.

4.2.8 The certification organization and the manufacturer
shall evaluate any changes alfecting the form, fit, or function of
the compliant product to determine its continued certification
to the 2023 edition of NFPA 1986.

4.2.8.1 Reserved.
4.2.8.2 Reserved.

4.2.9% The certification organization shall have a follow-up
inspection program of the manufacturing facilities of the
compliant product, with at least two random and unannounced
visits per 12-month period to verify the product’s continued
compliance.

4.2.9.1 As part of the follow-up inspection program, the certif-
ication organization shall select sample product at random
from the manufacturer's production line, the manufacturer's
in-house stock, or the open market.

4.2.9.2 Sample product shall be evaluated by the certification
organization to verify the product’s continued compliance in
order to ensure that the materials, components, and manufac-
turing quality assurance systems are consistent with the materi-
als, components, and manufacturing quality assurance that
were inspected and tested by the certification organization
during initial certification and recertification.

4.2.9.3 The certification organization shall be permitted to
conduct specific testing to verify the product’s continued
compliance.

4.29.4 For products, components, and materials for which
prior testing, judgment, and experience of the certification
organization have shown results to be in jeopardy of not
complying with this standard, the certification organization
shall conduct more frequent testing of sample product, compo-
nents, and materials acquired in accordance with 4.2.9.1
against the applicable requirements of this standard.

4.2.10 The certification organization shall have in place a
series of procedures, as specified in Section 4.6, that address
report(s) of situation(s) in which a compliant product is subse-
quently found to be hazardous.

4.2.11 The certification organization's operating procedures
shall provide a mechanism for the manufacturer to appeal deci-
sions. The procedures shall include the presentation of infor-

mation from both sides of a controversy to a designated appeals
panel.

4.2.12 The certification organization shall be in a position to
use legal means to protect the integrity of its name and label.
The name and label shall be registered and legally defended.

4.3* Inspections and Tesusing.

4.3.1 For both certification and recertification of SCBA, the
certification organization shall conduct both the inspection
and the testing specified in this section.

4.3.2 All inspections, evaluations, conditioning, and testing
for certification or recertification shall be conducted by a
certification organization's testing laboratory that is accredited
in accordance with the requirements of ISO/IEC 17025,
General requirements for the competence of testing and calilration labo-
ratmies.

4.3.21 The certification organization's testing laboratory's
scope of accreditation to ISO/IEC 17025, General requirements
for the competence of testing and calibration laboratories, shall encom-
pass testing of personal protective equipment.

4.3.2.2 The accreditation of a certification organization's test-
ing laboratory shall be issued by an accreditation body operat-
ing in accordance with ISO/IEC 17011, Conformity assessment —
General requirements for accreditation bodies accrediting om formity
assessment bodies.

4.3.3 A certification organization shall be permitted to utilize
conditioning and testing results conducted by a product or
component manufacturer for certification or recertification
provided the manufacturer's testing laboratory meets the
requirements specified in 4.3.3.1 through 43.3.5.

4.3.3.1 The manufacturer’s testing laboratory shall be accredi-
ted in accordance with the requirements of ISO/IEC 17025,
General requirements for the competence of testing and calibration labo-
ratories.

4.3.3.2 The manufacturer's testing laboratory's scope of
accreditation to ISO/IEC 17025, General requirements for the
competence of testing and calibration laboratories, shall encompass
testing of personal protective equipment.

4.3.3.3 The accreditation of a manufacturer's testing labora-
tory shall be issued by an accreditation body operating in
accordance with ISO/IEC 17011, Conformity assessment —
General requirements for accreditation badies accrediting oo formity
assessment bodies.

4.3.3.4 The certification organization shall approve the manu-
facturer’s testing laboratory.

4.3.3.5 The certification organization shall determine the
level of supervision and witnessing of the conditioning and test-
ing for certification or recertification conducted at the manu-
facturer's testing laboratory.

4.3.4 Sampling levels for testing and inspection shall be estab-
lished by the certification organization and the manufacturer
to ensure a reasonable and acceptable reliability at a reasona-
ble and acceptable confidence level that products certified to
this standard are compliant, unless such sampling levels are
specified herein.

4.3.5 Inspection by the certification organization shall include
a review of all product labels to ensure that all required label
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attachments, compliance statements, certification statements,
and other product information are at least as specified for the
SCBA in Section 5.1.

4.3.6 Inspection by the certification organization shall include
an evaluation of any symbols and pictorial graphic representa-
tions used on product labels or in user information, as permit-
ted in 5.1.5, to ensure that the symbols are clearly explained in
the product's user information package.

4.3.7 Inspection by the certification organization shall include
a review of the user information required by Section 5.2 to
ensure that the information has been developed and is availa-
ble.

4.3.8 Inspection and evaluation by the certification organiza-
tion for determining compliance with the design requirements
specified in Chapter 6 shall be performed on whole or
complete products.

4.3.9 SCBA and SCBA components shall be subjected to the
tests specified in Table 4.3.9 for each series.

Table 4.3.9 Test Series

4.3.10 SCBA shall be initially tested for certification and shall
meet the performance requirements of three separate test
series of Categories A, B, C, B, and E, as specified in Table
4.3.9. All tests within Categories A, B, C, B, and E, which are
designed as cumulative damage tests, shall be conducted in the
order specified.

4.3.11 SCBA lens components shall be initially tested for
certification and shall meet the performance requirements of
one test series of Category F, as specified in Table 4.3.9. SCBA
component testing in Category F shall be conducted on test
specimens as specified in the respective test method.

4.3.12 After certification, compliant SCBA and components of
compliant SCBA shall be tested annually within 12 months of
previous tests and shall meet the performance requirements of
one test series of Categories A, B, C, B, E, and F, as specified in
Table 4.3.9.

4.3.13 A minimmum of five identical SCBA that are to be certi-
fied to this standard shall be selected from the manufacturer's
production.

Category A Category B Category C Category D Category E Category F
Test Order (SCBA #1) (SCBA #2) (SCBA #3) (SCBA#4) (SCBA #5) (SCBA #6)
1 Airflow (Seaion 8.1)  Airflow Airflow Airflow Low power Facepiece lens
(Section 8.1) (Section 8.1) (Section 8.1) capacity abrasion
(Section 8.22) (Section 8.6)
2 Facepiece carbon Breathing air EOSTI Flame Immersion
dioxide content pressure vessel recognition (Section 8.8) leakage
(Section 8.9) and valve (Section 8.10) (Section 8.19)
assembly
retention
(Section 8.18)
3 Nonelectronic Breathing air HUB visibility — — 2
commuunications pressure vessel (Section 8.13
(Section 8.7) connections through 8.15)
and
accessibility
(Section 8.20)
4 Supplementary RIC UAC HUB low power  — - —_
voice breathing air source visual
communications pressure vessel alert signal
system refill (Section 8.12)
(Sectzon 8.21) breathing
(Section 8.16)
5 Environmental RIC UAC system  HUBD wiring — — —
temperature fill rate connection
(Section 8.2) (Section 8.17) strength
(Section 8.11)
6 EBSS cold EBSS cold Vibration — — —
temperature™ temperature™ (Section 8.3)
(Section 8.23) (Section 8.23)
a Particulate Accelerated — - — —
(Section 8.5) corrosion

(Section 8.4)

*To be tested together.
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4.3.14 The first SCBA shall be subjected to the tests listed in
Category A, the second SCBA shall be subjected to the tests
listed in Category B, the third SCBA shall be subjected to the
tests in Category C, the fourth SCBA shall be subjected to the
tests in Category B, and the fifth SCBA shall be subjected to the
tests in Category E, as shown in Table 4.3.9.

4.3.15 Components from SCBA that are to be certified to this
standard shall be subjected to the tests specified in Category F
of Table 4.3.9. SCBA component testing in Category F shall be
conducted on test specimens as specified in each respective test
method.

4.3.16 The requirement specified in 4.3.12 shall be waived
every fifth year when the testing required by 4.3.17 is conduc-
ted.

4.3.17 Compliant SCBA shall be tested and shall meet the
performance requirements of three separate test series of Cate-
gories A, B, C, B, and E, as specified in Table 4.3.9, every fifth
year from the date of the initial certification testing specified in
4.3.10.

4.3.18 SCBA lens components shall be tested and shall meet
the performance requirements of one test series of Category F,
as specified in Table 4.3.9, every fifth year from the date of the
initial certification testing specified in 4.3.10. SCBA component
testing in Category F shall be conducted on test specimens as
specified in each respective test method.

4.3.19 The certification organization shall not allow any modi-
fications, pretreatment, conditioning, or other such special
processes of the product or any product component prior to
the product’s submission for evaluation and testing by the
certification organization.

4.3.19.1 The certification organization shall accept from the
manufacturer for evaluation and testing for certification only
product or product components that are the same in every
respect to the actual final product or product component.

4.3.19.2 The certification organization shall not allow the
substitution, repair, or modification, other than as specifically
permitted herein, of any product or any product component
during testing.

4.3.20 No adjustment, repair, or replacement of parts shall be
permitted to any SCBA being tested in accordance with this
standard; however, breathing air pressure vessels shall be
permitted to be filled as required.

4.3.21 Where SCBA are provided with an accessory or accesso-
ries that are certified by NIOSH in accordance with 42 CFR 84
for that specific SCBA, the SCBA with accessories installed shall
be tested to all of the performance requirements specified in
Chapter 7, and the accessories shall not cause degradation of
the performance of the SCBA. The accessories themselves shall
not be required to pass the performance testing unless specifi-
cally specified herein.

4.3.22 After completion of these tests for a specific model
SCBA or its variant, only those tests on other similar SCBA
models or variants shall be required where, in the determina-
tion of the certification organization, the SCBA's test results
can be affected by any components or NIOSH<ertified accesso-
ries that are different from those on the original SCBA tested.

4.3.23 Any modifications made to an SCBA or to any NIOSH-
certified accessories provided for an SCBA by the SCBA manu-

facturer after certification shall require retesting and the
meeting of the performance requirements of all those individ-
ual tests that the certification organization determines could be
affected by such changes. This retesting shall be conducted
before the modified SCBA is certified as being compliant with
this standard.

4.3.24 The manufacturer shall maintain all design and
performance inspection and test data from the certification
organization used in the certification of the manufacturer's
compliant product. The manufacturer shall provide such data,
upon request, to the purchaser or authority having jurisdiction.

4.4 Recertification.

4.4.1 All SCBA models that are labeled as being compliant
with this standard shall undergo recertification on an annual
basis.

4.4.2 Recertification shall include inspection and evaluation
to all design requirements and testing to all performance
requirements as required by 4.3.8 and 4.3.12 on all manufac-
turer models and components.

4.4.3 The manufacturer shall maintain all design and
performance inspection and test data from the certification
organization used in the recertification of manufacturer
models and components and shall provide such data, upon
request, to the purchaser or authority having jurisdiction.

4.4.4 Itis permissible for product to be manufactured for the
follow-up inspection program to ensure correct configuration
is available at the request of the certification organization.
These samples shall be selected at random from a product
completed on the manufacturer’s production line.

4.5 Manufacturers' Quality Assurance Programs

4.5.1 The manufacturer shall provide and operate a quality
assurance program that meets the requirements of this section
and that includes a product recall system as specified in 4.2.7.1
and Section 4.8.

4.5.2 The operation of the quality assurance program shall
evaluate and test compliant product production to the require-
ments of this standard to ensure that production remains in
compliance.

4.5.3 The manufacnirer shall be registered to ISO 9001, Qual-
ity management systems — Requirements.

4.5.3.1 Registration to the requirements of ISO 9001, Quality
management systems — Requirements, shall be conducted by a
registrar that is accredited for personal protective equipment.

4.5.3.2 Registrars specified in 4.5.3.1 shall be accredited for
personal protective equipment in accordance with ISQ/IEC
17021, Con formity assessment — Requirements for bodies providing
audit and @riification of management systems.

4.5.4% Any entity that does not manufacture or assemble the
compliant product but meets the definition of manufacturer as
specified in 3.3.35 and therefore is considered to be the
“manufacturer” shall meet the requirements specified in
Section 4.5.

4.5.5* Where the manufacturer uses subcontractors in the
construction or assembly of the compliant product, the loca-
tions and names of all subcontractor facilities shall be docu-
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mented, and the documentation shall be provided to the
manufacturer's ISO registrar and the certification organization.

4.6 Hazards Involving Compliant Product.

4.6.1* The certification organization shall establish proce-
dures to be followed where situation(s) are reported in which a
compliant product is subsequently found to be hazardous.
These procedures shall comply with the provisions of ISO
Guide 27, Guidelines for corrective acion to be taken by a certification
bady in the event of misuse of its mark of conformaty, and as modified
herein.

4.6.2* Where a report of a hazard involved with a compliant
product is received by the certification organization, the certifi-
cation organization shall contact NIOSH National Personal
Protective Technology Laboratory (NIOSH/NPPTL), and the
validity of the report shall be investigated following the proce-
dures established by NIOSH/NPPTL.

4.6.3 With respect to a compliant product, a hazard shall be a
condition or create a situation that results in exposing life,
limb, or property to an imminently dangerous or dangerous
condition.

4.6.4 Where a specific hazard is identified, the determination
of the appropriate action for the manufacturer to undertake
shall take into consideration the severity of the hazard and its
consequences to the safety and health of users.

4.6.5 Where it is established that a hazard is involved with a
compliant product, the certification organization, in coordina-
tion with NIOSH/NPPTL, shall determine the scope of the
hazard, including products, model numbers, serial numbers,
factory production facilities, production runs, and quantities
involved.

4.6.6 The investigation shall include but not be limited to the
extent and scope of the problem as it might apply to other
compliant product or compliant product components manu-
factured by other manufacturers or certified by other certifica-
tion organizations.

4.6.7 The -certification organization, in coordination with
NIOSH/NPPTL, shall also investigate reports of a hazard
where compliant product is gaining widespread use in applica-
tions not foreseen when the standard was written, such applica-
tions in turn being ones for which the product was not
certified, and no specific scope of application has been provi-
ded in the standard, and no limiting scope of application was
provided by the manufacturer in written material accompany-
ing the compliant product at the point of sale.

4.6.8 The certification organization, in coordination with
NIOSH/NPPTL, shall require the manufacturer of the compli-
ant product or the manufacturer of the compliant product
component, if applicable, to assist the certification organiza-
tion and NIOSH/NPPTL in the investigation and to conduct
its own investigation as specified in Section 4.7.

4.6.9 Where the facts indicating a need for corrective action
are conclusive and the manufacturer has exhausted all appeal
rights, the certification organization, in coordination with
NIOSH/NPPTL, shall initiate corrective action immediately,
provided there is a manufacturer to be held responsible for
such action.

4.6.10 Where the facts are conclusive and corrective action is
indicated, but there is no manufacturer to be held responsible,
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such as when the manufacturer has gone out of business or is
bankrupt, the certification organization, in coordination with
NIOSH/NPPTL, shall immediately notify relevant governmen-
tal and regulatory agencies and issue a notice to the user
community about the hazard.

4.6.11* Where the facts are conclusive and corrective action is
indicated, the certification organization, in coordination with
NIOSH/NPPTL, shall take one or more of the following
corrective actions:

(1) Parties authorized and responsible for issuing a safety
alert shall be notified when, in the opinion of the certifi-
cation organization and NIOSH/NPPTL, such a safety
alert is necessary to inform the users.

(2) Parties authorized and responsible for issuing a product
recall shall be notified when, in the opinion of the certifi-
cation organization and NIOSH/NPPTL, such a recall is
necessary to protect the users.

(3) The mark of certification shall be removed from the
product.

(4) Where a hazardous condition exists and it is not practical
to implement 4.6.11(1), 4.6.11(2), or 4.6.11(3), or the
responsible parties refuse to take corrective action, the
certification organization, in coordination with NIOSH/
NPPTL, shall notify relevant governmental and regulatory
agencies and issue a notice to the user community about
the hazard.

4.6.12 The certification organization, in coordination with
NIOSH/NPPTL, shall provide a report to the organization or
individual identifying the reported hazardous condition and
notify that organization or individual of the corrective action
indicated or that no corrective action is indicated.

4.7 Manufacturers' Invessigations of Complaints and Returns.

4.7.1 Manufacturers shall provide corrective action in accord-
ance with ISO 9001, Quality management systems — Requirements,
for investigating written complaints and returned products.

4.7.2 Manufacturers' records of returns and complaints rela-
ted to safety issues shall be retained for at least b years.

4.7.3 Where the manufacturer discovers, during the review of
specific returns or complaints, that a compliant product or
compliant product component can constitute a potential safety
risk to end users and is possibly subject to a safety alert or prod-
uct recall, the manufacturer shall immediately contact NIOSH/
NPPTL and the certification organization and provide all infor-
mation about its review to assist NIOSH/NPPTL and the certifi-
cation organization with their investigation.

4.8 Manufacturers' Safety Alert and Product Recall Systems.

4.8.1 Manufacturers shall establish a written safety alert system
and a written product recall system that describes the proce-
dures to be used in the event that they decide or are directed
by the certification organization or NIOSH/NPPTL to either
issue a safety alert or conduct a product recall.

4.8.2 The manufacturers' safety alert and product recall
systems shall provide the following:

(1) The establishment of a coordinator and responsibilities
by the manufacturer for the handling of safety alerts and
product recalls

(2) A method of notifying all dealers, distributors, purchas-
ers, users, and the National Fire Protection Association
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(NFPA) about the safety alert or product recall that can
be initiated within a l-week period following the manu-
facturer's decision to issue a safety alert or conduct a
product recall or after the manufacturer has been direc-
ted by NIOSH/NPPTL or the certification organization
to issue a safety alert or conduct a product recall

(3) Techniques for communicating accurately and under-
standably the nature of the safety alert or product recall
and, in particular, the specific hazard or safety issue
found to exist

(4) Procedures for removing product that is recalled and for
documenting the effectiveness of the product recall

(5) A plan for repairing, replacing, or compensating purchas-
ers for returned product

Chapter 5 Labeling and Informasion

5.1 Product Label Requirements.

5.1.1 In addition to the NIOSH certification label, each SCBA
shall have an SCBA product label, which shall be permanently
and conspicuously attached to the SCBA.

5.1.2 Multiple label pieces shall be permitted in order to carry
all statements and information required to be on the SCBA
product label; however, all label pieces of the product label
shall be located adjacent to each other.

5.1.3 The certification organization’s label, symbol, or identi-
fying mark shall be attached to both the NIOSH certification
label and the SCBA product label or be part of the product
labels and shall be placed in a conspicuous location. All letters
shall be at least 25 mm (% in.) in height, and the label,
symbol, or identifying mark shall be at least 6 mm (‘%.in.) in
height.

5.1.4 All worded portions of both required product labels
shall be at least in English.

5.1.5 Symbols and other pictorial graphic representations
shall be permitted to be used to supplement worded statements
on the product label(s).

5.1.6 The SCBA product label shall bear the following compli-
ance statement legibly printed, and all letters and numbers
shall be at least 25 mm (% in.) in height:

THIS SCBA MEETS THE REQUIREMENTS OF NFPA 1986,
STANDARD ON RESPIRATORY PROTECTION EQUIP-
MENT FOR TACTICAL AND TECHNICAL
OPERATIONS, 2023 EDITION.

DO NOT REMOVE THIS LABFL

5.1.7 SCBA components, as listed on the NIOSH certification
labels, shall be marked where practicable directly on the
component with the lot number, serial number, or year and
month of manufacture.

5.2 User Information.

5.2.1 The SCBA manufacturer shall provide with each SCBA
at least the information, training materials, and user instruc-
tions specified within this section.

5.2.2 Upon request at the time of purchase, the SCBA manu-
facturer shall provide to the purchaser an information sheet
with each SCBA that documents at least the following:

(1) Manufacturer name and address

(2) Manufacturing performance tests conducted at time of
manufacture and the results

(3) Bate of manufacture

(4) Model number

(5) Serial number

(6) Lotnumber, if applicable

(7) Hydrostatic test dates and results, if applicable

5.2.3* Information or training materials regarding pre-use
shall be provided at least on the following areas:

(1) Safety considerations

(2) Limitations of use

(3) A statement of the minimum temperature for use of
SCBA relative to the manufacturerspecified low tempera-
ture indicated in 7.2.2.1

(4) Charging breathing air pressure vessels

(5) Breathing air quality in accordance with NFP.A 1989

(6) Marking recommendations and restrictions

(7) Warranty information

(8) Recommended storage practices

(9) Mounting on/in vehicles

5.2.4 Information or training materials regarding periodic
inspections shall be provided at least on inspection frequency
and details.

5.2.5 Information or training materials regarding donning
and doffing shall be provided at least on the following areas:

(1) Ponning and doffing procedures
(2) Adjustment procedures
(8) Interface issues

5.2.6% Information or training materials regarding use shall
be provided at least on the following areas:

(1) Pre-use checks

(2) Recharging breathing air pressure vessels

(3) Requalification of breathing air pressure vessels

(4) Emergency procedures to be followed in the event of
damage, malfunction, or failure of the breathing appara-
tus

(5) Emergency procedures to be followed in the event of an
out-of-air situation

(6) Cold-temperature operations relative to manufacturer-

specific care and maintenance procedures relative to use
in these conditions

5.2.7%* Information or training materials regarding periodic
maintenance and cleaning shall be provided at least on the
following areas:

(1) Cleaning instructions and precautions

(2) Wisinfecting procedures

(3) Maintenance fcequencyand details

(4) Requalification of breathing air pressure vessels

(5) Methods of repair, where applicable

(6) Low power source signals and power source replacement,
where applicable

(7) Complete instructions for reporting to the manufacturer,
certification organization, and NIOSH/NPPTL all
returned equipment or complaints of damage, malfunc-
tion, or failure of the breathing apparatus that could
present a hazard to the user
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5.2.8 Information or training materials regarding retirement
shall be provided at least on replacement/retirement consider-
ations.

5.2.9 The SCBA manufacturer shall provide the manufactur-
er's specified component service life for composite breathing
air pressure vessels and for all elastomeric components of the
SCBA. This information shall be included at least in the main-
tenance information provided to the users.

Chapter 6 Design Requirements

6.1 General Design Requirements.

6.1.1 SCBA shall meet the applicable design requirements
specified in this chapter where inspected and evaluated by the
certification organization as specified in Section 4.3.

6.1.2 Prior to certification of SCBA to the requirements of this
standard, SCBA shall be NIOSH certified in accordance with
42 CFR 84.

6.1.2.1 SCBA shall have NIOSH pressure-demand certifica-
tion.

6.1.2.2 SCB.A that are NIOSH pressure-demand certified but
capable of supplying air to the user in a negative pressure
demand-type mode shall not be certified to this standard.

6.1.3 SCBA that are certified as compliant with NFPA 1986
shall also be certified by NIOSH as compliant with the Statement
of Standard for NIOSH CBRN SCBA Testing.

6.1.4 SCBA shall consist of all the components necessary for
NIOSH certification in accordance with 42 CFR 84 and any
additional components necessary to meet the requirements of
this standard.

6.1.5 In addition to the breathing air pressure vessel-mounted
breathing air pressure gauge, all SCBA shall have another
breathing air pressure gauge that shall be capable of being
viewed by the wearer when the SCBA is worn in accordance
with the SCBA manufacturet’s instructions.

6.1.5.1 A heads-up display (HUB) shall not be the sole device
used to meet the requirements of 6.1.5.

6.1.5.2 If covered, the pressure gauge shall have tool-free
access in accordance with 6.1.5.

6.1.6 The pressure gauge provided as part of the SCBA manu-
facturer’s breathing air pressure vessel and valve assembly shall
be readable by a person other than the wearer of the SCBA
when the SCBA is worn in accordance with the SCBA manufac-
turer's instructions and with the breathing air pressure vessel
securely retained in the SCBA backframe/carrier.

6.1.6.1 If covered, the pressure gauge shall have tool-free
access in accordance with 6.1.6.

6.1.7 All SCBAshall be equipped with a facepiece that covers,
at a minimum, the wearer's eyes, nose, and mouth.

6.1.8 All electric circuits integral to an SCBA or to any SCBA
accessories shall be certified to the requirements for Class I,
Groups C and B; Class II, Groups E, F, and G, Bivision 1
hazardous locations specified in ANSI/UL 913, Standard for
Intrinsically Safe Apparatus and Associated Apparatus for Use in
Class I, I, and {11, Bivision 1 Hazardous (Classified) Locations.
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6.1.9 All hardware, brackets, and snaps or other fasteners of
SCBA or any NIOSH-certified accessories shall be free of rough
spots, burrs, and sharp edges.

6.1.10 All SCBA shall have a voice communications capability
that shall consist of a nonelectronic transmission system.

6.1.10.1 If the SCBA incorporates an optional electronic
supplementary voice communications system, the supplemen-
tary voice communications system design shall incorporate an
indication that the systern has been activated.

6.1.10.2 The optional supplementary voice communications
system's power source shall at a minimum provide upon activa-
tion an alert signal indicating low power capacity.

6.1.10.3 The optional supplementary voice communications
system shall be designed to be switched on and off manually
without the performance of the SCBA being affected.

6.1.10.4 Where the optional supplementary voice communica-
tions system is automatically activated, the operation of the
on/off control shall override the auto activation of the supple-
mentary voice communications system without affecting the
performance of the SCBA.

6.2 End-of-Service-Time Indicator (EOSTI) Design Require-
ments.

6.2.1 All SCBA shall be equipped with a minimum of one
EOSTI.

6.2.2 The EOSTI(s) shall be activated with no additional
procedures than those required to activate the SCBA breathing
systerm.

6.2.3 The EOSTI(s) shall meet the activation requirements of
NIOSH certification as specified in 42 CFR 84.

6.2.4 Each EOSTI shall consist of at least the following:

(1) A sensing mechanism
(2) Asignaling device

6.2.4.1 The sensing mechanism of the EOSTI(s) shall activate
the signaling device(s).

6.2.4.2 The EOSTI(s) signaling devices shall provide notifica-
tion to the SCBA user of the activation of the EOSTI by stimu-
lating one or more human senses.

6.2.4.3 The EOSTI(s) shall be permitted to have more than
one signaling device, and each signaling device shall be permit-
ted to stimulate more than one human sense.

6.2.5 A failure mode and effects analysis shall be provided to
the certification organization for the EOSTI(s).

6.2.5.1 The failure mode and effects analysis shall identity
each potential failure mode for each component necessary for
the EOSTI(s) to function.

6.2.5.2 For purposes of the failure mode and effects analysis,
power sources other than the air from the SCBA breathing air
pressure vessel shall be considered as part of the EOSTI(s).

6.2.6 The EOSTI alarm shall activate at 25 percent
+4/-0 percent of full breathing air pressure vessel pressure.

6.3 Optional HUD Design Requirements.

6.3.1 The SCBA shall be permitted to be equipped with at
least one heads-up display.
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6.3.2 If the SCBA is equipped with a HUB, the HUB shall be
activated with no additional procedures other than those
required to activate the SCBA breathing system.

6.3.2.1 The HUBP shall be permitted to be capable of being
user controlled following activation.

6.3.2.1.1 User control function(s) shall include, but not be
limited to, deactivation of the HUB visual pressure gauge
display function.

6.3.2.2 If the HUD is used as the EQSTI, the EOSTI indica-
tion shall not be capable of being disabled.

6.3.2.3 The activation/deactivation of the HUBD shall be
performed external to the facepiece, and the user shall be able
to operate the HUB without having to use special tools.

6.3.3 Each time the SCBA breathing system is activated with
the breathing air pressure vessel pressure of 20 bar (290 psi) or
greater, the HUB shall provide a visual indication of activation.

6.3.4 Where the HUB is provided with an external wiring
disconnect, the wiring connector shall require two distinct
actions for disconnection.

6.3.5 The HUBP shall provide at least visual displays of alert
signals and information.

6.3.6 All HUB visual displays shall be visible to the SCBA
wearer with the SCBA and facepiece properly donned and
regardless of the wearer's head movement.

6.3.7 The HUD shall not use color as the only means of differ-
entiating between alert signal displays and informational
displays.

6.3.8 Visual Alert Signals (when in the active mode).

6.3.8.1 The HUB shall display visual alert signals for breathing
air pressure vessel content specified in 6.3.8.4.

6.3.8.2 In addition to the mandatory visual alert signals speci-
fied in 6.3.8.4, additional visual alert signals to indicate when
other status or conditions have occurred shall be permitted.

6.3.8.3 Each visual alert signal shall be identifiable, by the
SCBA wearer, from any other visual alert signals or other infor-
mational displays provided on the HUB or on the SCBA.

6.3.8.4 The HUB shall display a visual alert signal for breath-
ing air pressure vessel content when the breathing air in the
SCBA breathing air pressure vessel has been reduced to
50 percent of rated service content. This visual alert signal shall
visibly flash at a frequency of not less than one per second for a
minimum of 20 consecutive seconds.

6.3.9 Visual Informational Displays (when in the active mode).

6.3.9.1 The HUDD shall display visual informational signals for
at least breathing air pressure vessel content as specified in
6.3.9.5.

6.3.9.2 In addition to the mandatory visual informational
signal specified in 6.3.9.5 additional visual informational
signals to indicate when other status or conditions have oc-
curred shall be permitted.

6.3.9.3 All visual displays of information shall be permitted to
flash at a frequency of not less than one per second for a mini-
mum of 10 consecutive seconds every 60 seconds.

6.3.9.4 Where the visual display is not constantly visible or is
not visible for at least 10 consecutive seconds every 60 seconds,
the HUB shall be provided with a manual activation of the
display.

6.3.9.5 The HUD shall display a visual informational signal for
breathing air pressure vessel content at 100 percent,
75 percent, 50 percent, and 25 percent of the breathing air
pressure vessel's total rated service content.

6.3.9.5.1 The range of pressures under the EOSTI set point
shall be visually obvious.

6.3.9.5.1.1 Where a gauge analog is used, the sub-EQSTI pres-
sure range shall have a red background.

6.3.9.5.1.2 Where an electronic mode is used, the sub-EOQSTI
display of pressure shall flash at a frequency of not less than
one per second for the remaining duration of the breathing air
pressure vessel.

6.3.9.6 A display only in units of pressure shall not be permit-
ted.

6.4% Optional Rapid Intervention Crew/Company Universal
Air Connection (RIC UAC) Design Requirements.

6.4.1 The SCBA shall be permitted to be equipped with an
RIC UAC male fitting to allow replenishment of breathing air
to the SCBA breathing air pressure vessel.

6.4.2 If the SCBA is equipped with an RIC UAC, the RIC UAC
male fitting shall meet the requirements specified in 6.4.4 and
shall be located on each SCBA in a permanently fixed position.

6.4.2.1 The distance between the leading edge of the
Compressed Gas Association (CGA) fitting at the outlet of the
SCBA breathing air pressure vessel valve and the leading edge
of the RIC UAC male fitting shall be a maximum of 100 mm
(41in.).

6.4.3 If the SCBA is equipped with an RIC UAC, a separate
self-resetting relief valve shall be installed on the SCBA to
protect the SCBA against overpressurization.

6.4.4 RIC UAC Male Fiting.

6.4.4.1 The RIC UAC male fitting shall be designed as speci-
fied in Figure 6.4.4.1.

6.4.4.2 The RIC UAC male fitting shall be capable of connect-
ing to any RIC UAC female fitting.

6.4.4.3 The RIC UAC male fitting shall not interfere with any
other operation of the SCBA.

6.4.4.4 RIC UAC male fittings shall be equipped with a dust
cap or sealing plug to prevent dust, dirt, and debris from enter-
ing the fitting and to serve as a leakproof seal.

6.4.5 RIC UAC Female Fitting.

6.4.5.1 The RIC UAC female fitting shall be designed as speci-
fied in Figure 6.4.5.1.

6.4.5.2 The RIC UAC female fitting shall be capable of
connecting to all RIC UAC male fittings.

6.4.5.3 RIC UAC female fittings shall be equipped with a dust
cap or sealing plug to prevent dust, dirt, and debris from enter-
ing the fitting and to serve as a leakproof seal.
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FIGURE 6.4.4.1

6.4.6 RIC UACFilling Hose Assembly.

6.4.6.1 Each SCBA manufacturer shall make available an RIC
UAC filling hose assembly that consists of a filling hose and an
RIC UAC female fitting.

6.4.6.2 The RIC UAC filling hose assembly shall be, at a mini-
mum, a highressure, 310 bar (4500 psi) assembly designed to
replenish breathing air to an SCBA breathing air pressure
vessel.

6.4.6.3 The filling hose shall have an RIC UAC female fitting
that meets the requirements specified in 6.4.5 attached to the
delivery end.

6.4.7 RIC UAC Coupling.

6.4.7.1 The complete RIC UAC male and female fittings shall
constitute the RIC UAC coupling.

6.4.7.2 The RIC UAC coupling shall be capable of connection
and disconnection with one hand while subjected to maximum
operation pressure.

6.4.7.3 The RIC UAC coupling shall have an operating pres-
sure of at least 310 bar (4500 psi).

6.5 Power Source Design Requirements.

6.5.1 Where the SCBA is equipped with a power source for
electronics, it shall be either a single dedicated source for one
device or a comunon power source for multiple devices.

6.5.2 Where all electronic devices that are part of the SCBA
share a common power source, at least one low power source
alert signal shall be provided.

6.5.3 Where multiple but not all electronic devices that are
part of the SCBA share a common power source, a low power
source alert signal shall be located on each of those electronic
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RIC UAC Male Fitting (all measurements in inches).

1.1692, +0.015—>
Valve protrusion open
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0.1141, +0.015—>
Valve travel

FIGURE 6.4.5.1
in inches).

RIC UAC Female Fitting (all measurements

devices supplied by the common power source and positioned
on each of those electronic devices where it will be detected
upon device activation with the electronic device mounted in
its permanent position on the SCBA.

6.5.4 Where an electronic device uses a single, dedicated
power source, the low power source alert signal shall be located
on the electrronic device and positioned where it will be detec-
ted upon device activation with the electronic device mounted
in its permanent position on the SCBA.

6.5.5 Where a HUB display oflow power source alert signal(s)
specified in 6.5.2 is visual, the low power source alert signal(s)
shall be positioned within the user's field of vision with the
SCBA facepiece properly donned.
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6.5.6 Where a power source is used for HUB to comply with
the requirements of this standard, HUB shall provide an alert
signal for low power source capacity when the remaining power

source life will provide a minimum of 2 hours of operation of

the HUD at maximum electrical draw.

6.5.6.1 Where the low power source alert signal is visual, it
shall be independent from and physically distinguishable from
the breathing air pressure vessel content visual alert signal
display.

6.5.6.2 When the HUB 5 in the active mode and uses a low
power source visual alert signal, the low power source visual
alert signal shall be displayed at all times when the power
source condition is below the level specified in 6.3.8.4 except as
provided in 6.5.6.3.

6.5.6.3 Where the HUB is capable of being user controlled,
the low power source capacity visual display function shall be
permitted to be disabled upon indication of a low power source
condition.

6.6 Optional Emergency Breathing Safety System (EBSS)
Design Requirements.

6.6.1 If an SCBA is equipped with an EBSS, it shall meet the
performance requirements of Sections 7.17 and 8.23.

6.6.2 Each EBSS shall operate off the pressure after the first
stage pressure reducer of the SCBA.

6.6.3 The EBSS shall have an operating pressure of at least 5.5
bar (80 psi).

6.6.4 The EBSS shall have a male and female connection with
a check valve feature to prevent inward contaminants.

6.6.5 The EBSS pressure hose assembly shall be a minimum of

20 in. long.
6.6.6 The EBSS shall be accessible by the wearer.

6.6.7 The EBSS shall require only one action for connection
of the donor’s fitting to the receiving SCBA's fitting.

6.6.8 The EBSS shall require two distinctive actions to discon-
nect the fitting between the donor SCBA and the receiving
SCBA.

6.6.9 The EBSS fitting(s) shall be equipped with a dust cap or
sealing plug to prevent dust, dirt, and debris from entering the
fitting(s).

6.6.10 The connection of two EBSS shall be independent of
the facepieces.

6.7 Accessories Design Requirements.

6.7.1 Items attached to or integrated with SCBA that are not
required for the SCBA to meet the requirements of this stand-
ard shall be considered accessories.

6.7.2 All accessories attached to or integrated with SCBA shall
be certified by NIOSH in accordance with 42 CFR 84 for use
with that specific SCBA.

6.7.3 Any accessories attached to SCBA shall not interfere
with the function of the SCBA or with the function of any of
the SCBA's component parts.

6.7.4 Where an SCBA is provided with an accessory or accesso-
ries that are attached to or integrated with the SCBA, the

SCBA, with accessories installed, shall meet all of the design
and performance requirements of this standard.

6.75 In all cases, such accessories shall not degrade the
performance of the SCBA.

Chapter 7 Performance Requirements

7.1*% Airflow Performance.

7.1.1 SCBA shall be tested for airflow performance as speci-
fied in Section 8.1, and the SCBA facepiece pressure shall not
be less than 0.0 mm (0.0 in.) water column and shall not be
greater than 89 mm (34 in.) water column above ambient pres-
sure from the time the test begins until the time the test is
concluded.

7.1.2 SCBA shall be tested for activation of EOSTI during the
airflow performance testing specified in Section 8.1, and the
EOSTI shall activate as specified in 6.2.2 and shall continue to
operate throughout the remainder of the airflow performance
test.

7.1.3 Where the SCBA is equipped with a HUB, the SCBA
shall be tested for proper functioning of the HUB breathing
air pressure vessel content informational display and visual
alert signals during the airflow performance testing specified in
Section 8.1, and the HUBD shall display the visual information
for the breathing air pressure vessel content as specified in
6.3.9.5 and shall display the visual alert signal as specified in
6.3.8.

7.2 Environmental Temperature Performance.

7.2.1 SCBA shall be tested for environmental temperature
performance as specified in Section 8.2.

7.2.1.1 SCBA shall be tested for cold environment as specified
in 8.2.5.5, and the SCBA facepiece pressure shall not be less
than 0.0 mm (0.0 in.) water column and shall not be greater
than 89 mm (34 in.) water column above ambient pressure
from the time the test begins until the time the test is conclu-
ded.

7.2.1.2 SCBA shall be tested for hot environment as specified
in 8.2.5.6, and the SCBA facepiece pressure shall not be less
than 0.0 mm (0.0 in.) water column and shall not be greater
than 89 mm (3% in.) water column above ambient pressure
from the time the test begins until the time the test is conclu-
ded.

7.2.1.3 SCBA shall be tested for hot-to-cold environment as
specified in 8.2.5.7, and the SCBA facepiece pressure shall not
be less than 0.0 mm (0.0 in.) water column and shall not be
greater than 89 mm (3!4 in.) water column above ambient pres-
sure from the time the test begins until the time the test is
concluded.

7.2.1.4 SCBA shall be tested for cold+o-hot environment as
specified in 8.2.5.8, and the SCBA facepiece pressure shall not
be less than 0.0 mm (0.0 in.) water column and shall not be
greater than 89 mm (34 in.) water column above ambient pres-
sure from the time the test begins until the time the test is
concluded.

7.2.2 SCBA shall be tested for activation of EOSTI during the
environmental temperature performance as specified in
Section 8.2.
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7.2.2.1 SCBA shall be tested for cold environment as specified
in 8.2.5.5, and the EOSTI shall activate as specified in 6.2.2 and
shall continue to operate throughout the remainder of the
airflow performance test.

7.2.2.2 SCBA shall be tested for hot environment as specified
in 8.2.5.6, and the EOSTI shall activate as specified in 6.2.2 and
shall continue to operate throughout the remainder of the
airflow performance test.

7.2.2.3 SCBA shall be tested for hot-to-cold environment as
specified in 8.2.5.7, and the EOQSTI shall activate as specified in
6.2.2 and shall continue to operate throughout the remainder
of the airflow performance test.

7.2.2.4 SCBA shall be tested for cold-to-hot environment as
specified in 8.2.5.8, and the EOSTI shall activate as specified in
6.2.2 and shall continue to operate throughout the remainder
of the airflow performance test.

7.2.3 Where the SCBA is equipped with a HUB, the SCBA
shall be tested for the proper functioning of the HUB breath-
ing air pressure vessel content informational display and the
visual alert signal during the environmental temperature
performance as specified in Section 8.2.

7.2.3.1 SCBA shall be tested for cold environment as specified
in 8.2.5.5, and the HUBD shall display the visual information for
the breathing air pressure vessel content as specified in 6.3.9.5
and shall display the visual alert signal as specified in 6.3.8.

7.2.3.2 SCBA shall be tested for hot environment as specified
in 8.2.5.6, and the HUB shall display the visual information for
the breathing air pressure vessel content as specified in 6.3.9.5
and shall display the visual alert signal as specified in 6.3.8.

7.2.3.3 SCBA shall be tested for hot-to-cold environment as
specified in 8.2.5.7, and the HUB shall display the visual infor-
mation for the breathing air pressure vessel content as speci-
fied in 6.3.9.5 and shall display the visual alert signal as
specified in 6.3.8.

7.2.3.4 SCBA shall be tested for cold-to-hot environment as
specified in 8.2.5.8, and the HUB shall display the visual infor-
mation for the breathing air pressure vessel content as speci-
fied in 6.3.9.5 and shall display the visual alert signals as
specified in 6.3.8.

7.3 Vibrasion Resistance Performance.

7.3.1 SCBA shall be tested for vibration resistance as specified
in Section 8.3, and the SCBA facepiece pressure shall not be
less thann 0.0 mm (0.0 in.) water column and shall not be
greater than 89 mm (34 in.) water column above ambient pres-
sure from the time the test begins until the time the test is
concluded and shall not have movement of the CGA fittings
causing a break of any width in the line.

7.3.2 SCBA shall be tested for activation of EOSTI during the
vibration testing specified in Section 8.3, and the EOQSTI shall
activate as specified in 6.2.2 and shall continue to operate
throughout the remainder of the airflow performance test.

7.3.3 Where the SCBA is equipped with a HUB, the SCBA
shall be tested for proper functioning of the HUB breathing
air pressure vessel content informational display and visual
alert signals during the vibration testing specified in
Section 8.3, and the HUB shall display the visual information
for the breathing air pressure vessel content as specified in
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6.3.9.5 and shall display the visual alert signal as specified in
6.3.8.

7.4 Corrosion Resistance Performance.

7.4.1 SCBA shall be tested for corrosion resistance as specified
in Section 8.4, and any corrosion shall not prohibit the proper
use and function, as specified in the manufacturer's instruc-
tions, of any control or operating feature of the SCBA.

7.4.2 SCBA shall be tested for corrosion resistance as specified
in Section 8.4, and the SCBA facepiece pressure shall not be
less than 0.0 mm (0.0 in.) water column and shall not be
greater than 89 mm (3% in.) water column above ambient pres-
sure from the time the test begins until the time the test is
concluded.

7.4.3 SCBA shall be tested for activation of EOSTI during the
corrosion resistance testing specified in Section 8.4, and the
EOSTI shall activate as specified in 6.2.2 and shall continue to
operate throughout the remainder of the airflow performance
test.

7.4.4 Where the SCBA is equipped with a HUB, the SCBA
shall be tested for proper functioning of the HUB breathing
air pressure vessel content informational display and visual
alert signals during the corrosion resistance testing specified in
Section 8.4, and the HUBD shall display the visual information
for the breathing air pressure vessel content as specified in
6.3.9.5 and shall display the visual alert signal as specified in
6.3.8.

7.5 Particulate Resistance Performance.

7.5.1 SCBA shall be tested for particulate resistance as speci-
fied in Section 8.5, and the SCBA facepiece pressure shall not
be less than 0.0 mm (0.0 in.) water column and shall not be
greater than 89 mm (3% in.) water column above ambient pres-
sure from the time the test begins until the time the test is
concluded.

7.5.2 SCBA shall be tested for actwation of EQSTI during the
particulate resistance testing specified in Section 8.5, and the
EOSTI shall activate as specified in 6.2.2 and shall continue to
operate throughout the remainder of the airflow performance
test.

7.5.3 Where the SCBA is equipped with a HUB, the SCBA
shall be tested for proper functioning of the HUB breathing
air pressure vessel content informational display and visual
alert signals during the particulate resistance testing specified
in Section 8.5, and the HUB shall display the visual informa-
tion for the breathing air pressure vessel content as specified in
6.3.9.5 and shall display the visual alert signal as specified in
6.3.8.

7.6* Facepiece Lens Abrasion Resistance Performance. SCBA
facepiece lenses shall be tested for abrasion resistance as speci-
fied in Section 8.6, and the average value of the tested speci-
mens shall not exhibit a delta haze greater than 14 percent.

7.7 Nonelectronic Communications Performance Require-
ments. The SCBA voice communications system shall be
tested for communications performance as specified in
Section 8.7, and shall have a speech transmission index (STI)
average value of not less than 0.55.
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7.8 Flame Resistance Performance.

7.8.1 SCBA shall be tested for flame resistance as specified in
Section 8.8, and the SCBA facepiece pressure shall not be less
than 0.0 mm (0.0 in.) water column and shall not be greater
than 89 mm (3% in.) water column above ambient pressure
from the time the test begins until the time the test is conclu-
ded.

7.8.2 SCBA and SCBA accessories shall be tested for flame
resistance as specified in Section 8.8, and no components of
the SCBA and no accessories shall have an afterflame of more
than b seconds.

7.8.3 SCBA shall be tested for flame resistance as specified in
Section 8.8, and no component of the SCBA shall separate or
fail in such a manner that would cause the SCBA to be worn
and used in a position not specified by the manufacturer's
instructions.

7.8.4 The SCBA facepiece shall be tested for flame resistance
as specified in Section 8.8, and the facepiece lens shall not
obscure vision below the 20/ 100 vision criterion.

7.8.,5 SCBA shall be tested for activation of the EQSTI(s)
during the flame resistance testing specified in Section 8.8, and
the EOSTI shall activate as specified in 6.2.2 and shall continue
to operate throughout the remainder of the airflow perform-
ance test.

7.8.6 Where the SCBA is equipped with a HUB, the SCBA
shall be tested for functioning of the HUB breathing air pres-
sure vessel content informational display and visual alert signals
during the flame resistance testing specified in Section 8.8, and
the HUB shall display the visual information for the breathing
air pressure vessel content as specified in 6.3.9.5 and shall
display the visual alert signal as specified in 6.3.8.

7.9 Carbon Dioxide (CO,) Content Performance. SCBA face-
pieces shall be tested for C(Q), content as specified in
Section 8.9, and the CQ, content in the inhalation air shall not
be greater than 1.0 percent by volume.

7.10 EOSTI Alarm Recognition. Each EOSTI shall be tested
for alarm recognition as specified in Section 8.10, and the
EOSTI alarm signal shall be recognized in 10 seconds or less.

7.11 Additional SCBA HUD Performance. Where the SCBA is
equipped with a HUB, the tests in 7.11.1 through 7.11.4 shall

apply.

7.11.1 Where a HUBD incorporates exposed wiring, the wire's
entry into any associated components shall be tested for
connection strength as specified in Section 8.11, and the HUBD
shall remain functional.

7.11.2 Where a power source is used for a HUB to comply
with the requirements of this standard, the HUB shall be tested
for proper functioning of alert signals and visual information
displays as specified in Section 8.12, and the HUBD shall
continue to function at maximum current draw for a minimum
of 2 hours following the activation of the low power source
alert signal and shall display the alert signals specified in 6.3.8
and shall display the visual information for the breathing air
pressure vessel content as specified in 6.3.9.5.

7.11.3 The HUD shall be tested for wearer visibility as speci-
fied in Section 8.13, and each informational display and visual

alert signal shall be observable, distinct, and identifiable in
both darkness and bright light.

7.11.4 The HUB shall be tested for disabling glare as specified
in Section 8.15, and the test subject shall be able to read at least
9 out of 10 selected letters when each visual alert signal is acti-
vated.

7.12 RIC UAC Performance Requirements.

7.12.1 If an SCBA is equipped with an RIC UAC, SCBA shall
be tested for breathing air pressure vessel refill breathing
performance as specified in Section 8.16, and the SCBA face-
picce pressure shall not be less than 0.0 mm (0.0 in.) water
column and shall not be greater than 89 mm (34 in.) water
column above ambient pressure from the time the test begins
until the time the test is concluded.

7.12.2 If an SCBA is equipped with an RIC UAC, SCBA shall
be tested for RIC UAC system fill rate performance as specified
in Section 8.17, and the maximum allowable fill time shall be
3.0 minutes.

7.12.3 If an SCBA is equipped with an RIC UAC, the RIC UAC
systemn connection shall be tested for accessibility as specified in
Section 8.20, Breathing Air Pressure Vessel Connections and
Accessibility Test, and the RIC UAC shall be connected in a
maximum of 15 seconds and shall disconnect in a maximum of
15 seconds.

7.13 Breathing Air Pressure Vessel Performance Require-
ments. Where the SCBA is equipped with a rigid backframe/
carrier, the SCBA and the breathing air pressure vessel reten-
tion device shall be tested for breathing air pressure vessel and
valve assembly retention security as specified in Section 8.18,
and the breathing air pressure vessel and valve assembly shall
not change position by more than 25 mm (1 in.).

7.14 Supplementary Voice Communications System Perform-
ance Requirements. Where the SCBA is equipped with a
supplementary voice communications system as identified by
the SCBA manufacturer, it shall be tested for communication
performance as specified in Section 821, and shall have a
speech transmission index (STI) average value of not less than
0.60.

7.15 Immersion Leakage Performance Requirements. SCBA
electronics shall be tested for resistance to water ingress as
specified in Section 8.19, and the electronics shall function
properly in accordance with the SCBA manufacturer's instruc-
tions for normal use, and all power source compartments or
enclosures shall remain dry.

7.16 Low Power Capacity. Where power sources are used to
comply with the requirements of this standard, electronic dewi-
ces shall be tested for proper functioning during low power
capacity as specified in Section 8.22. The low power alert signal
shall activate within +3 percent of the manufacturer stated
value, and the power source shall continue to properly func-
tion at maximum power consumption for a minimum of
2 hours following the activation of the low power source alert
signal.

7.17 Emergency Breathing Safety System Cold Temperature
Performance Requirements.

7.17.1 Where the SCBA is equipped with an EBSS, the donor
SCBA and the receiving SCBA shall be tested independently for
airflow performance as specified in Section 8.23, and the SCBA
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facepiece pressure shall not be less than 0.0 mm (0.0 in.) water
column and shall not be greater than 89 mm (8% in.) water
column above ambient pressure from the time the test begins
until the time the test is concluded.

7.17.2 Each SCBA shall be tested independently for activation
of EOSTI during the airflow performance testing specified in
Section 8.1, and EOSTI shall activate as specified in 6.2.2 and
shall continue to operate throughout the remainder of the
airflow performance test.

7.17.3 Where the SCBA is equipped with a HUB, the SCBA
shall be tested independently for proper functioning of the
HUBD breathing air pressure vessel content informational
display and HUB visual alert signals during the airflow
performance testing specified in Section 8.1, and the HUBD
shall display the visual information for the breathing air pres-
sure vessel content as specified in 6.3.9.5 and shall display the
visual alert signal as specified in 6.3.8.

7.17.4 Both SCBA shall be connected through the EBSS and
shall be tested for cold environment as specified in
Section 8.23, and the SCBA facepiece pressure shall not be less
than 0.0 mm (0.0 in.) water column and shall not be greater
than 89 mm (3% in.) water column above ambient pressure
from the time the test begins until the time the test is conclu-
ded.

7.17.5 The donor SCBA shall be tested for activation of
EOSTI during the environmental temperature performance as
specified in Section 8.23, and the EOSTI shall activate as speci-
fied in 6.2.2 and shall continue to operate throughout the
remainder of the test.

7.17.6 Where the SCBA is equipped with a HUB, the donor
SCBA shall be tested for the proper functioning of the HUB
breathing air pressure vessel content informational display and
the visual alert signal during the environmental temperature
performance as specified in Section 8.23.

7.18 Optional Toxic Industrial Chemical Permeasion Resist-
ance Performance Requirement.

7.18.1* Where this optional testing is elected by the manufac-
turer, SCBA shall be tested for resistance to permeation as
specified in Section 8.24, and shall meet the performance crite-
ria shown in Table 7.18.1 for both the nasal and ocular regions
for 1 hour as contained in Table 7.18.1 for each of the 10
chemicals as selected by the manufacturer.

Table 7.18.1 SCBA Test Chemicals, Challenge States, and
Pass/Fail Criteria

Pass/Fail

Challenge 60 min

Chemical CAS No. State (ppm)
Acrylonitrile 107-18-1 Vapor 3
Ammonia 7664-41-7 Gas 3
Chlorine 7782-50-5 Gas 3
Methyl chloride 74-87-3 Gas 3
Dicthylamine 109-89-7 Vapor 3
Ethyl acctate 141-78-6 Vapor 3
Tetrahydrofuran 109-99-9 Vapor )
Tetrachlorocthylene 127-18-4 Liquid 3
Dimcthylformamide 68-12-2 Liquid 3
Toluene 108-88-3 Liquid 3
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Chapter 8 Test Methods

8.1 Airflow Performance Test.

8.1.1 Application. This test method shall apply to complete
SCBA.

8.1.2 Samples. Each sample shall be tested as specified in
43.9.

8.1.3 Specimen Preparation.
8.1.3.1 Specimens for conditioning shall be complete SCBA.

8.1.3.2 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours at an ambient temperature of 22°C, +3°C
(72°F, +5°F) and relative humidity (RH) of 50 percent,
+25 percent.

8.1.3.3% The air used in the SCBA breathing air pressure
vessels shall comply with the air quality requirements of
NFPA 1989.

8.1.4 Apparatus.

8.1.4.1 A test headform as specified in Figure 8.1.4.1, or equiv-
alent, shall be used.

8.1.4.2 A pressure probe shall be attached to the test head-
form to monitor facepiece pressure.

8.1.4.2.1 The pressure probe shall be a 6.5 mm (% in.) OBD.
with a 1.5 mm (%5 in.) wall thickness metal tube having one
open end and one closed end.

8.1.4.2.2 The closed end of the pressure probe shall have four
equally spaced holes, each 1.5 mm, +0.1 mm (Y5 in., £0.0 in.),
and each hole shall be positioned 6.5 mm, +0.4 mm (% in.,
+0.0 in.) from the end of the pressure probe.

8.14.2.3 The closed end of the pressure probe shall extend
through the test headform, exiting out the center of the left
eye.

8.1.4.2.4 The pressure probe shall extend 13 mm, +1.5 mm/
-0mm (% in., + ¥ in./-0 in.) outward from the surface of the
center of the left eye.

8.1.4.3 A length of tubing, including connections, of a 1.5 m
(5 ft) lengthwith a nominal 5 mm (¥ in.) [.B. flexible smooth-
bore tubing with a nominal 1.5 mm (Y6 in.) wall thickness shall
be permitted to be connected to the open end of the pressure
probe and to the inlet of the pressure transducer.

8.1.4.4 A differential pressure transducer having the following
characteristics shall be used:

(1) Range: 225 mm (8.9 in.) of water differential

(2) Linearity: +0.5 percent full scale (FS) best straight line

(3) Line pressure effect: less than 1 percent FS zero shift/
gauge pressure 1000 psi

(4) Output: +2.5 Vdc for +FS

(5) Output ripple: 10 mV peak to peak

(6) Regulation: FS output shall not change more than
+0.1 percent for input voltage change from 22 to 35 Vdc

(7) Temperature, operating: —-54°C to 121°C (-65°F to 250°F)

(8) Temperature, compensated: —18°C to 71°C (0°F to 160°F)

(9) Temperature effects: within 2 percent FS/55.6°C (100°F)
error band
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R 76 mm (R 3.0 in.)

348 mm
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L; 249 mm (10in.) ———>|

FIGURE 8.1.4.1 Test Headform.

8.1.4.5 The differential pressure transducer shall be connec-
ted to a strip chart recorder or equivalent electronic data
acquisition systemn. If a strip chart recorder is utilized, it shall
have the following characteristics:

(1) Chart width of 250 mm

(2) Pen speed of at least 750 mm/sec

(3) Accuracy of £0.25 percent FS

(4) Input voltage range of 1 VFS

(5) Span set at 25 mm (1 in.) of chart per 25.4 mm (I in.)
water column

8.1.4.6 The test headform shall be equipped with a breathing
passage.

8.1.4.6.1 The breathing passage shall lead from the mouth of
the test head to the lung.

8.14.6.2 The sum of the volumes of the lung, when fully
extended to a 3.4 L tidal volume position, and the breathing
passage shall not exceed 4.0 L.

8.1.4.6.3 The breathing passage shall be located on the
centerline of the mouth and shall be flush with the test head-
form.

8.1.4.7 The breathing passage shall extend a minimum of
200 mm (8 in.) and a maximum of 450 mm (18 in.).

8.1.4.8 Where flexible smooth-bore tubing is used from the
metal breathing tube to the inlet connection of the breathing
machine, it shall have a maximum length of 1.2 m (4 ft) and a
19 mm (% in.) LB with a nominal 3 mm (% in.) wall thickness.

8.1.4.8.1 When 82553 of the environmental temperature
test and 8.23.5.5 of the EBSS cold temperature performance
test are performed, air exhaled through the heatlform shall be
conditioned to an average temperature of 27°C, +6°C. (80°F,
+10°F) when measured at the breathing passage outlet at the
mouth of the test headform (see Figure 8.1.4.8.1).

6.4 mm
(Vain.)

41 mm (1'%2 in,)—L—»‘

8.1.4.9 The breathing machine shown in Figure 8.1.4.9 or
equivalent shall be used.

8.1.4.9.1 The breathing machine shall consist of a flexible
bellows material attached at one end to a fixed plate and at the
other end to a free plate constrained to two degrees of free-
dom.

8.1.4.9.2 The free plate shall be connected to a rotating shaft
by means of a connecting rod, vibration damper, and bellows
crank mechanism.

8.1.4.9.3 The bellows crank mechanism shall have a center-to-
center distance of 57 mm, #0.005 mm (2 in., +0.01 in.).

8.1.4.9.4 The connecting rod shall have a center-to-center free
plate distance of 133 mm, +0.005 mm (5% in., +0.01 in.).

8.1.4.9.5 The vibration damper shall be a rubber-to-metal
bonded antivibration mounting with a mounting flange hole
spacing of 50 mm, +5 mm (2 in., + ¥4 in.) and an overall height
of 20 mm, +2 mm (¥ in., + %. in.) and have a static force/
displacement curve with a slope of 11.5 N/mm, +0.5 N/mm.

8.1.4.10 The bellows material shall consist of neoprene-
impregnated nylon fabric convoluted tubing.

8.1.4.10.1 The tubing shall have an I.B. of 200 mm, +5 mm
(8 in., + ¥ in.) and an OB. of 250 mm, +5 mm (10 in., + %
in.).

8.1.4.10.2 The nominal wall thickness of the tubing shall be
1.4 mm (Y3 in.).

8.1.4.10.3 The breathing machine shall have the capability to
conduct breathing resistance testing at 40 L/min, +1.0 L/min
and 103 L/min, +3.0 L/min.

8.1.4.10.4 The tidal volume of the lung shall determine the
volume of air moved during each inhalation/exhalation cycle.
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Thermocouple for the temperature readout
and recorder located at the outlet of the
breathing passage of the headform

— Electronic
temperature
readout and recorder

% in. I1.D.
silicone rubber
breathing hose

’0

Environmental !
chamber |
1

FIGURE 8.1.4.8.1 Cold Temperature Performance Test.

8.1.4.10.5 The airflow shall be determined by three factors:

(1) Number of inhalation/exhalation cycles per minute
(2) Tidal volume of the lung
(3) Breathing waveform

8.1.4.10.6 The breathing waveform shall be produced by
reciprocal action of the shaft.

8.1.4.10.7 Inspired and expired volumes as a function of time
shall be incorporated in accordance with the values given in
Table 8.1.4.10.7(a) and Table 8.1.4.10.7(b), which list the
linear displacement of the bellows free plate as a function of
time for 103 L/min volume and 40 L/min volume work rates.

8.1.4.10.8 Switching between the two work rates shall be
performed within 10 seconds.

8.1.4.10.9 The construction of the breathing machine shall be
such that the respiration rate, tidal volume, peak flow, and face-
picce pressure measurement system accuracy are unaffected by
temperature changes caused by the environmental airflow
performance tests as specified in Section 8.2.

8.1.5 Procedure.

8.1.5.1%¥ The test setup for conducting the airflow perform-
ance test shall be calibrated at least once each day before tests
are conducted and shall be verified at least once each day after
testing.

8.1.5.1.1 The calibration procedure utilized for the differen-
tial pressure transducer shall consist of confirmation of at least
three different pressures between 0 mm and 125 mm (0 in. and
5 in.) water column.
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Controller thermocouple inside of insulation
attached to outlet of copper pipe

Heat exchanger

indicator

Breathing machine
located outside

controller and environmental

temperature chamber

=X Insulated heat exchanger and thermocouple
located inside of environmental chamber

8.1.5.1.2 The pressure shall be measured using an incline
manometer ot equivalent with a scale measuring in increments
of +0.5 mm (+0.02 in.) water column or less.

8.1.5.2 The SCBA being tested shall utilize a fully charged
breathing air pressure vessel.

8.1.5.3 The facepiece of the SCBA being tested shall be
secured to the test headform. The facepiece seal to the head-
form shall ensure that an initial pressure of 25 mm, +25 mm
(1 in., +0.1 in.) water column below ambient shall not decay by
more than 5 mm (0.2 in.) water column in 5 seconds.

8.1.5.4 The remaining components of the SCBA shall be
mounted to simulate the proper wearing position as specified
by the manufacturer’s instructions.

8.1.5.5 SCBA shall be tested at an ambient temperature of
22°C, +3°C (72°F, £5°F) and RH of 50 percent, +25 percent.

8.1.5.6 The airflow performance test shall begin after five
cycles of the breathing machine and shall continue to operate
through at least 20 bar (290 psi) of breathing air pressure
vessel inlet pressure.

8.1.5.7 The breathing machine shall be set at a rate of 103 L/
min, +3 L/min with a respiratory frequency of 30 breaths/min,
+1 breath/min.

8.1.6 Report.

8.1.6.1 The facepiece peak inhalation pressure and peak exha-
lation pressure shall be recorded and reported for each test.
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Test headform

Static pitot tube

Breathing
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o N
~————Fixed plate
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Bellows crank
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FIGURE 8.1.4.9 Breathing Machine.

8.1.6.2 The activation and operation of the EOSTI or the fail-
ure of the EOSTI to activate and operate shall be recorded and
reported.

8.1.6.3 Where the SCBA is equipped with a HUB, the activa-
tion and identification of HUB visual alert signals shall be
recorded and reported.

8.1.7 Interpretation.

8.1.7.1 The peak inhalation pressure and peak exhalation
pressure shall be used to determine pass or fail performance.

8.1.7.2 One or more specimens failing this test shall constitute
failing performance.

8.1.7.3 Failure of any EOSTI alarm signal to activate and
remain active during the test shall constitute failing perform-
ance.

8.1.7.4 Where the SCBA is equipped with a HUB, failure of
the HUB to display the breathing air pressure vessel content or
to display the visual alert signal during the test shall constitute
failing performance.

Table 8.1.4.10.7(a) Lung Breathing Waveforms for 103 L/min
Voluine Work Rate

Volume
Time Inspire/ Volume Change
Step No. (sec) Expire (L,+0.1L) (L, x5%)
1] 0.00 — -1.7 -0.012
1 0.02 Inspire -1.688 0.012
2 0.04 Inspire -1.662 0.025
3 0.06 Inspire -1.626 0.036
4 0.08 Inspire -1.581 0.045
5 0.10 Inspire -1.529 0.052
6 0.12 Inspire -1.471 0.058
7 0.14 Inspire -1.409 0.062
8 0.16 Inspire -1.345 0.064
9 0.18 Inspire -1.277 0.068
10 0.20 Inspire -1.207 0.07
11 0.22 Inspire -1.134 0.073
12 0.24 Inspire -1.059 0.075
13 0.26 Inspire -0.984 0.076
14 0.28 Inspire -0.906 0.077
15 0.30 Inspire -0.828 0.079
16 0.32 Inspire -0.748 0.08
17 0.34 Inspire -0.667 0.081
18 0.36 Inspire -0.586 0.081
19 0.38 Inspire -0.504 0.082
20 0.40 Inspire -0.421 0.083
21 0.42 Inspire -0.337 0.084
22 0.44 Inspire -0.254 0.084
23 0.46 Inspire -0.169 0.085
24 0.48 Inspire -0.085 0.085
25 0.50 Inspire 0 0.085
26 0.52 Inspire 0.085 0.085
27 0.54 Inspire 0.169 0.085
28 0.56 Inspire 0.254 0.085
29 0.58 Inspire 0.337 0.084
30 0.60 Inspire 0.421 0.084
31 0.62 Inspire 0.504 0.083
32 0.64 Inspire 0.586 0.082
33 0.66 Inspire 0.667 0.081
34 0.68 Inspire 0.748 0.081
35 0.70 Inspire 0.828 0.08
36 0.72 Inspire 0.906 0.079
37 0.74 Inspire 0.984 0.077
38 0.76 Inspire 1.059 0.076
39 0.78 Inspire 1.134 0.075
40 0.80 Inspire 1.207 0.073
41 0.82 Inspire 1.277 0.07
42 0.84 Inspire 1.345 0.068
43 0.86 Inspire 1.409 0.064
44 0.88 Inspire 1.471 0.062
45 0.90 Inspire 1.529 0.058
46 0.92 Inspire 1.581 0.052
47 0.94 Inspire 1.626 0.045
48 0.96 Inspire 1.662 0.036
49 0.98 Inspire 1.688 0.025
50 1.00 — 1.7 0.012
b1 1.02 Expire 1.688 -0.012
52 1.04 Expire 1.662 -0.025
53 1.06 Expire 1.626 -0.036
h4 1.08 Expire 1.581 -0.045
bb 1.10 Expire 1.529 -0.052
(continues)
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Table 8.1.4.10.7(b) Lung Breathing Waveforms for 40 L/min
Volume Work Rate

Table 8.1.4.10.7(a)  Centinued

Volume

Time Inspire/ Volume Change

Step No. (sec) Expire (L, £0.1 L) (L., £5%)
56 1.12 Expire 1.471 -0.058
b7 1.14 Expire 1.409 -0.062
58 1.16 Expire 1.345 -0.064
59 1.18 Expire 1.277 -0.068
60 1.20 Expire 1.207 -0.07
61 1.22 Expire 1.134 -0.073
62 1.24 Expire 1.059 -0.075
63 1.26 Expire 0.984 -0.076
64 1.28 Expire 0.906 -0.077
65 1.30 Expire 0.828 -0.079
66 1.32 Expire 0.748 -0.08
67 1.4 Expire 0.667 -0.081
68 1.36 Expire 0.586 -0.081
69 1.38 Expire 0.5604 -0.082
70 1.40 Expire 0.421 -0.083
71 142 Expire 0.3%7 -0.084
72 1.44 Expire 0.254 -0.084
73 1.46 Expire 0.169 -0.085
74 1.48 Expire 0.085 -0.085
75 1.50 Expire 0 -0.085
76 1.52 Expire -0.085 -0.085
77 1.54 Expire -0.169 -0.085
78 1.56 Expire -0.254 -0.085
79 1.58 Expire -0.337 -0.084
80 1.60 Expire -0.421 -0.084
81 1.62 Expire -0.504 -0.083
82 1.64 Expire -0.586 -0.082
33 1.66 Expire -0.667 -0.081
84 1.68 Expire -0.748 -0.081
35 170 Expire -0.828 -0.08
86 172 Expire -0.906 -0.079
87 174 Expire -0.984 -0.077
88 176 Expire -1.059 -0.076
89 178 Expire -1.134 -0.075
90 1.80 Expire -1.207 -0.073
91 1.82 Expire -1.277 -0.07
92 1.84 Expire -1.345 -0.068
93 1.86 Expire -1.409 -0.064
94 1.88 Expire -1.471 -0.062
95 1.0 Expire -1.529 -0.058
96 1.92 Expire -1.581 -0.052
97 1.94 Expire -1.626 -0.045
28 1.96 Expire -1.662 -0.036
29 1.98 Expire -1.688 -0.025

8.2 Environmental Temperature Tests.

8.2.1 Application. This test method shall apply to complete
SCBA.

8.2.2 Samples. Each sample to be tested shall be as specified
in4.3.9.

8.2.3 Specimen Preparation.
8.2.3.1 Specimens for conditioning shall be complete SCBA.

8.2.3.2 Prior to testing, the SCBA shall be placed in an ambi-
ent environment of 22°C, +3°C (72°F, +5°F) and RH of
50 percent, +25 percent for a minimum 12-hour dwell period.
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Volume

Time Inspire/ Volume Change

Step No. (sec) Expire (L, +0.1L) (L,£5%)
0 0 — -0.833 0.001
1 0.025 Inspire -0.831 0.002
2 0.050 Inspire -0.825 0.005
3 0.075 Inspire -0.816 0.009
4 0.100 Inspire -0.803 0.013
5 0.125 Inspire —-0.787 0.016
6 0.150 Inspire -0.768 0.019
7 0.175 Inspire -0.745 0.022
8 0.200 Inspire -0.720 0.025
9 0.225 Inspire -0.692 0.028
10 0.250 Inspire -0.661 0.031
11 0.275 Inspire -0.628 0.033
12 0.300 Inspire -0.592 0.035
13 0.325 Inspire -0.bbb 0.038
14 0.350 Inspire -0.515 0.039
15 0.375 Inspire -0474 0.041
16 0.400 Inspire -0.431 0.043
17 0.425 Inspire -0.387 0.044
18 0.450 Inspire -0.341 0.046
19 0.475 Inspire -0.295 0.047
20 0.500 Inspire -0.247 0.048
21 0.525 Inspire -0.198 0.049
22 0.550 Inspire -0.149 0.049
23 0.676 Inspire -0.100 0.050
24 0.600 Inspire -0.050 0.050
25 0.625 Inspire 0.000 0.050
26 0.650 Inspire 0.051 0.050
27 0.675 Inspire 0.100 0.050
28 0.700 Inspire 0.150 0.050
29 0.725 Inspire 0.199 0.049
30 0.750 Inspire 0.248 0.048
31 0.775 Inspire 0.295 0.048
32 0.800 Inspire 0.342 0.047
3% 0.825 Inspire 0.388 0.046
34 0.850 Inspire 0.432 0.044
35 0.875 Inspire 0.475 0.043
36 0.900 Inspire 0.516 0.041
37 0.925 Inspire 0.555 0.039
38 0.950 Inspire 0.592 0.037
39 0.975 Inspire 0.628 0.035
40 1.000 Inspire 0.661 0.033
41 1.025 Inspire 0.691 0.031
42 1.050 Inspire 0.719 0.028
43 1.0756 Inspire 0.744 0.025
44 1.100 Inspire 0.767 0.022
45 1.125 Inspire 0.786 0.019
46 1.150 Inspire 0.802 0.016
47 1.176 Inspire 0.814 0.013
48 1.200 Inspire 0.823 0.009
49 1.225 Inspire 0.829 0.005
50 1.250 — 0.833 0.004
51 1.275 Expire 0.831 -0.002
52 1.300 Expire 0.825 -0.005
b3 1.325 Expire 0.816 -0.009
h4 1.350 Expire 0.803 -0.013
hb 13756 Expire 0.787 -0.016

(continuees)
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Table 8.1.4.10.7(b)  Centinued

Volume

Time Inspire/ Volume Change

Step No. (sec) Expire (L, 0.1 L) (L,£5%)
56 1.400 Expire 0.768 -0.019
b7 1.425 Expire 0.745 -0.022
58 1.450 Expire 0.720 -0.025
59 1.475 Expire 0.692 -0.028
60 1.500 Expire 0.661 -0.031
61 1.525 Expire 0.628 -0.033
62 1.550 Expire 0.592 -0.035
63 1.575 Expire 0.555 -0.038
64 1.600 Expire 0.515 -0.039
65 1.625 Expire 0.474 -0.041
66 1.650 Expire 0.431 -0.043
67 1.6756 Expire 0.387 -0.044
68 1.700 Expire 0.341 -0.046
69 1.725 Expire 0.295 -0.047
70 1.750 Expire 0.247 -0.048
71 1.775 Expire 0.198 -0.049
72 1.800 Expire 0.149 -0.049
73 1.825 Expire 0.100 -0.050
74 1.850 Expire 0.050 -0.050
75 1.8756 Expire 0.000 -0.050
76 1.200 Expire -0.051 -0.050
77 1.925 Expire -0.100 -0.050
78 1.950 Expire -0.150 -0.050
79 1.975 Expire -0.199 -0.049
80 2.000 Expire -0.248 -0.048
81 2.025 Expire -0.295 -0.048
82 2.050 Expire -0.342 -0.047
83 2.075 Expire -0.388 -0.046
84 2.100 Expire -0.432 -0.044
85 2.125 Expire -0.475 -0.043
86 2.150 Expire -0.516 -0.041
87 2.175 Expire -0.555 -0.039
88 2.200 Expire -0.592 -0.037
39 2.225 Expire -0.628 -0.035
%0 2.250 Expire -0.661 -0.033
91 2.275 Expire -0.691 -0.031
92 2.300 Expire -0.719 -0.028
93 2.325 Expire -0.744 -0.025
94 2.350 Expire -0.767 -0.022
95 2.375 Expire -0.786 -0.019
96 2.400 Expire -0.802 -0.016
97 2425 Expire -0.814 -0.013
93 2.450 Expire -0.823 -0.009
99 2.475 Expire -0.829 -0.005

8.2.4 Apparatus.

8.2.4.1 The SCBAshall be placed in an environmental cham-
ber and positioned to simulate the normal wearing position of
the SCBA on a person as specified by the manufacturer.

8.2.4.2 Buring the environmental exposures in 8.2.5.5,8.2.5.6,
8.2.5.7, and 8.2.5.8, the SCBA facepiece shall be mounted on a
Scott Aviation Model No. 803608-01 or 803608-02 test head-
form or equivalent.

8.2.4.3 The thermocouple or other temperature-sensing
element used shall be mounted within the chamber in a
manner in which it will be exposed directly to the chamber
atmosphere.

8.2.4.4 The test headform shall be connected to the breathing
machine specified in Section 8.1.

8.2.4.5 The breathing machine shall be permitted to be loca-
ted either inside or outside the environmental chamber.

8.2.5 Procedure.

8.2.5.1 The variation in pressure extremes caused by the envi-
ronmental test configuration shall be determined as follows:

(1) The airflow performance test as specified in Section 8.1
shall be carried out using the configuration specified in
8.2.4 at the 103 L/min, +3 L./min ventilation rate.

(2) The difference in pressure between the two tests shall be
calculated by subtracting the values obtained using the
configuration defined in 8.2.4 from the values obtained
using the configuration specified in Section 8.1.

8.2.5.2 The facepiece pressure during each entire test shall be
read from the strip chart recorder and corrected by adding the
value of the difference in pressure calculated in 8.2.5.1 to
determine pass or fail as specified in 7.2.1.1 through 7.2.1.4.

8.2.5.3 These environmental temperature tests shall be
permitted to be conducted in any sequence.

8.2.5.4 The dwell period between environmental temperature
tests shall be used to refill the breathing air pressure vessel and
to visually inspect the SCBA for any gross damage that could
cause unsafe test conditions.

8.2.5.5 Test 1.

8.2.5.5.1 The SCBA shall be cold soaked at the minimum
operating temperature specified by the manufacturer for a
minimum of 12 hours.

8.2.5.5.2 The minimum operating temperature specified by
the manufacturer shall be -18°C (0°F) or colder.

8.2.5.5.3 The SCBA shall then be tested for airflow perform-
ance as specified in Section 8.1, with the chamber air tempera-
ture at the minimum operating temperature specified by the
manufacturer.

8.2.5.6 Test 2.

8.2.5.6.1 The SCBA shall be hot soaked at 71°C, +1°C (160°F,
+2°F) for a minimum of 12 hours.

8.2.5.6.2 The SCBA shall then be tested for airflow perform-
ance as specified in Section 8.1 at a chamber air temperature of
71°C, +5°C (160°F, +10°F).

8.2.5.7 Test 3.

8.2.5.7.1 The SCBA shall be hot soaked at 71°C, +1°C (160°F,
+2°F) for a minimum of 12 hours.

8.2.5.7.2 Immediately following the 12-hour hot soak, the
SCBA shall be transferred to a chamber with the air tempera-
ture of at the minimum operating temperature specified by the
manufacturer.

8.2.5.7.3 The minimum operating temperature specified by
the manufacturer shall be -18°C (0°F) or colder.

8.2.5.7.4 The SCBA shall then be tested for airflow perform-
ance as specified in Section 8.1, with the chamber air tempera-
ture at the minimum operating temperature specified by the
manufacturer + 0 — 5°C, (+ 0 - 10°F).
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8.2.5.7.5 The airflow performance test shall commence within
3 minutes after removal of the SCBA from the hot soak.

8.2.5.8 Test 4.

8.2.5.8.1 The SCBA shall be cold soaked at the minimum
operating temperature specified by the manufacturer for a
minimum of 12 hours.

8.2.5.8.2 The minimum operating temperature specified by
the manufacturer shall be -18°C (0°F) or colder.

8.2.5.8.3 Immediately following the 12hour cold soak, the
SCBA shall be transferred to a chamber with an air tempera-
ture of 71°C, +1°C (160°F, +2°F).

8.2.5.8.4 The SCBA shall then be tested for airflow perform-
ance as specified in Section 8.1 at a chamber air temperature of
71°C, +5°C (160°F, £10°F).

8.2.5.8.5 The airflow performance test shall commence within
3 minutes after removal of the SCBA from the cold soak.

8.2.6 Report.

8.2.6.1 The facepiece peak inhalation pressure and peak exha-
lation pressure shall be recorded and reported for each test
condition.

8.2.6.2 The activation and operation of the EQSTI or the fail-
ure of the EOSTI to activate and operate shall be recorded and
reported.

8.2.6.3 Where the SCBA is equipped with a HUB, the activa-
tion and identification of HUB visual alert signals shall be
recorded and reported.

8.2.7 Interpretation.

8.2.7.1 The peak inhalation and peak exhalation shall be used
to determine pass or fail performance for each test procedure.

8.2.7.2 One or more specimens failing any test procedure
shall constitute failing performance.

8.2.7.3 Failure of any EOSTI alarm signal to activate and
remain active during the test shall constitute failing perform-
ance.

8.2.7.4 Where the SCBA is equipped with a HUB, failure of

the HUB to display the breathing air pressure vessel content or
to display the visual alert signal during the test shall constitute
failing performance.

8.3 Vibrasion Test.

8.3.1 Application. This test method shall apply to complete
SCBA.

8.3.2 Samples. Each sample to be tested shall be as specified
in 43.9.

8.3.3 Specimen Preparation.
8.3.3.1 Specimens for conditioning shall be complete SCBA.

8.3.3.2 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours and tested at an ambient temperature of
22°C, +3°C (72°F, £5°F) and RH of 50 percent, +25 percent.

8.3.4 Apparatus.

8.3.4.1 SCBA shall be tested on a typical package tester within
the compartments specified in 8.3.4.2 through 8.3.4.4.
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8.3.4.2 Compartments shall be set up as specified in Figure
8.3.4.2(a) and Figure 8.3.4.2(b).

8.3.4.2.1 The sides and base of the compartiments shall be
constructed of nominal 6 mm (¥, in.) stainless steel, and the
top of the compartments shall remain open.

8.3.4.2.2 There shall be no burrs, sharp edges, surface discon-
tinuities, or fasteners on the internal surfaces of the holding
boxes.

8.3.4.2.3 If the SCBA does not fit the compartment as speci-
fied in Figure 8.3.4.2(a) and Figure 8.3.4.2(b), the compart-
ment shall be designed to accommodate the size and shape of
the SCBA, allowing a clearance of 150 mm, +150/-0 mm (6 in.,
+6/-0 in.) between the top to bottom length and the width of
the SCBA.

8.3.4.3 The large compartments shall encase the complete
SCBA.

8.3.4.3.1 SCBA regulators and hose shall remain attached to
the complete SCBA.

8.3.4.3.2 Regulators shall be allowed to be placed in the regu-
lator holder of the SCBA.

8.3.4.3.3 The SCBA facepiece and those components that
attach directly to the facepiece, excluding regulators, shall not
be included in the SCBA compartment.

370 mm, +6 mm
x 370 mm, +6 mm
(14%in., +4 in.
x 14%in., +¥in.)

370mm, +6mm
x 370 mm, +6 mm
(14%in., +14in.
x 14% in., 14 1in.)

370 mm, +6 mm
x 370mm, +6 mm
(14%in., £/ in.
x 14%in., +%in.)

370mm, +6mm
x 370 mm, +6 mm
(14%in., +14in.
x 14%4 in., +14in.)

735 mm, +13 mm
x 735 mm, +13 mm
(29 in., +'4in.

x 29in., £14in.)

735 mm, +13
x735mm, +1
(29 in., +14in.

x 29in., 14 in.)

mm 735 mm, 13 mm
3 mm x 735 mm, +13 mm
(29 in., +%2in.

x 29in., +142in.)

FIGURE 8.3.4.2(a)

View (Not to Scale).

Vibration Table Comparsments — Top

370mm, +6mm
x 610 mm,

+13 mm

(1434 in., 14 in.
x 24in., +%41in.)

370 mm, +6mm
x 610 mm,
+13mm
(14%4in., +V4in.
x 24 in., +/2in.)

735 mm, +13 mm
x 610 mm, 13 mm
(29in., % in.

x 24 in., +'%%in.)

Vibration table surface

FIGURE 8.3.4.2(b)

View (Not to Scale).

Vibration Table Comparsments — Side




TEST METHODS

1986-29

8.3.4.4 The small compartments shall encase the facepiece
and those components that attach directly to the facepiece,
excluding the regulator and associated hose.

8.3.4.5% The breathing air pressure vessel of the SCBA shall
be replaced by a surrogate breathing air pressure vessel.

8.3.4.6 The surrogate breathing air pressure vessel and breath-
ing air pressure vessel valve shall be of identical design and
construction as the breathing air pressure vessel and breathing
air pressure vessel valve of the SCBA to be tested.

8.3.4.7 The mass of the breathing air of a fully pressurized
breathing air pressure vessel shall be replaced in the surrogate
breathing air pressure vessel with a substitute mass. The substi-
tute mass shall consist of a brass rod and surrounding foam
constructed as shown in Figure 8.3.4.7.

8.3.4.8 The surrogate breathing air pressure vessel and breath-
ing air pressure vessel valve with the substitute mass shall have
the same total mass +5 percent as the fully pressurized breath-
ing air pressure vessel and breathing air pressure vessel valve.

8.3.4.9 The attachment of the breathing air pressure vessel
valve shall be tightened to a torque setting of 5 Num,
+0.5/-0.05 N-m (45 in. Ib, +5/-0 in. Ib) prior to the test. An
opposing line no wider than 3 mm (% in.) shall be placed on
both the male and the female CGA fitting prior to the start of
the test, to identify the relationship between the male and the
female CGA fittings when tightened at the proper torque
setting.

Note: All dimensions are inches.

FIGURE 8.3.4.7 Surrogate Breathing Air Pressure Vessel.

item Description Quantity 4

Breathing air pressure vessel -~

1 |valve assembly w/gauge and 1 L \“' *
guards, etc.
SCBA air storage breathing 1

2 | air pressure vessel

3 |Polyurethane foam AR

4 Ballast rod — ASTM 816 brass, A/R @ Y
2 hard § -

5 |Fill/vent holes % —7sin. diameter 2 -

g |Ballastrod installation hole — 1 e |
diameter A/R ! EY

Complete Surrogate Breathing Air Pressure Vessel

8.3.5 Procedure.

8.3.5.1 The test items shall be placed unrestrained in the
compartments specified in 8.3.4.2, and all SCBA adjustment
straps shall be fully extended.

8.3.5.2 No tie<downs shall be allowed to be made to the SCBA.

8.3.5.3 The basic movement of the bed of the test table shall
be a 25 mm (1 in.) orbital path, such as can be obtained on a
standard package tester operating in synchronous mode at 250
rpm, +5 rpm.

8.3.5.4 The test duration shall be 3 hours.

8.3.5.5 After being subjected to the vibration test, the male
and female CGA fittings shall be ohserved for movement.

8.3.5.6 After being subjected to the vibration test, the SCBA
shall be reattached to the breathing air pressure vessel origi-
nally provided with the SCBA and shall then be tested as speci-
fied in Section 8.1.

8.3.6 Report.

8.3.6.1 The observation of movement or no movement of the
male and female CGA fittings shall be recorded and reported.

8.3.6.2 The facepiece peak inhalation pressure and peak exha-
lation pressure shall be recorded and reported for each test
condition.

8.3.6.3 The activation and operation of the EQSTI or the fail-
ure of the EOSTI to activate and operate shall be recorded and
reported.
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8.3.6.4 Where the SCBA is equipped with a HUB, the activa-
tion and identification of HUB visual alert signals shall be
recorded and reported.

8.3.7 Interpretasion.

8.3.7.1 The movement of either the male or the female CGA
fitting causing a break in the line of any width shall constitute a
failure.

8.3.7.2 The peak inhalation and peak exhalation shall be used
to determine pass or fail performance for each test procedure.

8.3.7.3 One or more specimens failing this test shall constitute
failing performance.

8.3.7.4 Failure of any EOSTI alarm signal to activate and
remain active during the test shall constitute failing perform-
ance.

8.3.7.5 Where the SCBA is equipped with a HUB, failure of
the HUB to display the breathing air pressure vessel content or
to display the visual alert signal during the test shall constitute
failing performance.

8.4 Accelerated Corrosion Test.

8.4.1 Application. This test method shall apply to complete
SCBA.

8.4.2 Samples. Each sample to be tested shall be as specified
in 4.3.9.

8.4.3 Specimen Preparation.

8.4.3.1 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours and tested at an ambient temperature of
22°C, +3°C (72°F, £5°F) and RH of 50 percent, +25 percent.

8.4.3.2 Specimens for conditioning shall be complete SCBA.

8.4.4 Apparatus. A salt fog chamber shall be used for testing
and shall meet the requirements of Section 4 of ASTM BI117,
Standard Test Method for Salt Spray (Fog) Testing.

8.4.5 Procedure.

8.4.5.1 The SCBA with a fully charged breathing air pressure
vessel, with the breathing air pressure vessel valve fully closed,
shall be placed in the test chamber attached to a mannequin to
simulate its typical wearing position on a firefighter as specified
by the manufacturer.

8.4.5.2 SCBA shall not contact each other or the sides of the
test chamber.

8.4.5.3 The SCBA shall be placed in the temperature-
stabilized chamber for a minimum of 2 hours prior to introduc-
tion of the salt solution.

8.4.5.4 The SCBA shall then be exposed to the salt fog for
48 hours, +15 minutes/-0 minutes.

8.4.5.5 Specimen SCBA shall be subjected to a 5 percent,
+1 percent salt solution fog.

8.4.5.5.1 The salt solution shall be prepared by dissolving 5
parts, +1 part by mass of sodium chloride in 95 parts of water.

8.4.5.5.2 The salt used shall be sodium chloride substantially
free of nickel and copper and containing on the dry basis not
more than 0.1 percent of sodium iodide and not more than
0.3 percent of total impurities.
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8.4.5.5.3 The pH of the salt solution shall be in the range of
6.5t0 72

8.4.5.6 The compressed air supply to the nozzle or nozzles for
atomizing the salt solution shall be free of oil and dirt and
maintained between 69 kPa/m and 172 kPa/m (10 psi and
25 psi).

8.4.5.7 The exposure temperature in the chamber shall be
maintained at 35°C, +1°C (95°F, +2°F) for the duration of the
test.

8.4.5.8 At least two clean fog collectors shall be placed within
the exposure zone so that no drops of solution from the test
specimens or any other source shall be collected in them.

8.4.5.8.1 The collectors shall be placed in the proximity of the
test specimens, one nearest to any nozzle and the other farthest
from all nozzles.

8.4.5.8.2 The fog shall be such thatfor each 80 cm® (12.4in.?)
of horizontal collecting areafrom 1.0 mL to 2.0 mL of solution
per hour will be collected in each collector.

8.4.5.9 After completion of the salt fog exposure, the SCBA
shall be stored in an environment of 22°C, +3°C (72°F, +5°F)
and RH of 50 percent, +5 percent fora minimum of 48 hotrs.

8.4.5.10 The SCBA shall then be tested as specified in
Section 8.1 to determine pass or fail.

8.4.5.11 All controls or operating features of the SCBA shall
operate in accordance with the SCBA manufacturer's instruc-
tions to determine pass or fail.

8.4.6 Report.

8.4.6.1 The facepicce pressure peak inhalation and peak exha-
lation shall be recorded and reported for each test condition.

8.4.6.2 The activation and operation of the EOSTI or the fail-
ure of any EOSTI to activate and operate shall be reported and
recorded.

8.4.6.3 Where the SCBA is equipped with a HUB, the activa-
tion and identification of HUB visual alert signals shall be
reported and recorded.

8.4.7 Interpretation.

8.4.7.1 The peak inhalation and peak exhalation shall be used
to determine pass or fail performance.

8.4.7.2 One or more specimens failing this test shall constitute
failing performance.

8.4.7.3 Failure of any EOSTI alarm signal to activate and
remain active during the test shall constitute failing perform-
ance.

8.4.7.4 Where the SCBA is equipped with a HUD, failure of
the HUB to display the breathing air pressure vessel content or
to display the visual alert signal during the test shall constitute
failing performance.
8.5 Particulate Test.

8.5.1 Application. This test method shall apply to complete
SCBA.

8.5.2 Samples. Each sample to be tested shall be as specified
in4.3.9.
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8.5.3 Specimen Preparation.

8.5.3.1 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours and tested at an ambient temperature of
22°C, £3°C (72°F, £5°F) and RH of 50 percent, +25 percent.

8.5.3.2 Specimens for conditioning shall be complete SCBA.
8.5.4 Apparatus.

8.5.4.1 A Scott Aviation model No. 803608-01 or 803608-02
test headform or equivalent shall be joined to a mannequin to
simulate its typical wearing position, as specified by the manu-
facturer.

8.5.4.2 The test headform shall be connected, as specified in
Section 8.1, to the breathing machine specified in 8.1.4.9 or

other respiration simulator producing a l-minute volume of

40 L, £2 L at the ambient conditions specified in 8.1.3.2, with a
minimum tidal volume of 1.6 L per breath at a minimum respi-
ration of 10 breaths/min.

8.5.4.3 A test facility consisting of a chamber and accessories
to control dust concentration, velocity, temperature, and
humidity of dust-laden air shall be used.

8.5.4.4 To provide adequate circulation of the dust-laden air,
no more than 50 percent of the cross-sectional area and no
more than 30 percent of the volume of the test chamber shall
be occupied by the test item(s).

8.5.4.5% The chamber shall be provided with a means of main-
taining and verifying the dust circulation.

8.5.4.6 The dust-laden air shall be introduced into the test
space in such a manner as to allow the air to become laminar
in flow before it strikes the testitem.

8.5.4.7% Bust shall be silica flour and shall contain 97 percent
to 99 percent by weightssilicon dioxide (SiQ;).

8.5.4.8 The following size distribution shall apply:

(1) 100 percent shall pass through a 100 mesh screen.
(2) 98 percent, +2 percent shall pass through a 140 mesh

screen.

(3) 90 percent, +2 percent shall pass through a 200 mesh
screen.

(4) 75 percent, +2 percent shall pass through a 325 mesh
screen.

8.5.5 Procedure.

8.5.5.1 A fully charged SCBA shall be secured to a test head-
form and mannequin as specified in 8.8.4.1.

8.5.5.2 The mannequin, including the test headform, shall be
mounted upright and placed inside the test chamber.

8.5.5.3 The temperature of the test chamber shall be adjusted
to 22°C, £3°C (72°F, £5°F) and the RH to less than 30 percent.

8.5.5.4 The air velocity shall be adjusted to 530 m/min,
+15 m/min (1750 ft/min, 50 ft/min).

8.5.5.5 The dust concentration for the blowing dust shall be
maintained at 10.6 g/m? £7 g/m?* (0.3 g/f¢®, 0.2 g/f1%).

8.5.5.6 The test duration shall be 1 hour, and the breathing
machine shall be operating throughout the entire test.

8.5.5.6.1 The test shall be permitted to be interrupted to allow
the SCBA breathing air pressure vessel to be changed.

8.5.5.6.2 Test item configuration and orientation shall be
turned around its vertical axis 180 degrees midway through the
test.

8.5.5.7 After the completion of the test, the SCBA shall be
removed from the test compartment.

8.5.5.8 The SCBA shall be lightly shaken or brushed free of
dust and then shall be tested as specified in Section 8.1 to
determine pass or fail.

8.5.6 Report.

8.5.6.1 The facepicce pressure peak inhalation and peak exha-
lation shall be recorded and reported for each test condition.

8.5.6.2 The activation and operation of the EOSTI or the fail-
ure of any EOSTI to activate and operate shall be recorded and
reported.

8.5.6.3 Where the SCBA is equipped with a HUB, the activa-
tion and identification of HUB visual alert signals shall be
recorded and reported.

8.5.7 Interpretation.

8.5.7.1 The peak inhalation and peak exhalation shall be used
to determine pass or fail performance.

8.5.7.2 One or more specimens failing this test shall constitute
failing performance.

8.5.7.3 Failure of any EOSTI alarm signal to activate and
remain active during the test shall constitute failing perform-
ance.

8.5.7.4 Where the SCBA is equipped with a HUB, failure of
the HUB to display the breathing air pressure vessel content or
display the visual alert signal during the test shall constitute
failing performance.

8.6 Facepiece Lens Abrasion Test.

8.6.1 Application. This test method shall apply to facepiece
lenses.

8.6.2 Samples. A minimum of four facepiece lenses shall be
tested.

8.6.3 Specimen Preparation.

8.6.3.1 Seven specimens shall be chosen from a minimum of
four facepiece lenses.

8.6.3.1.1 Four specimens shall be taken fcom the left viewing
area, and three samples shall be taken from the right viewing
area.

8.6.3.1.2 One of the four specimens taken from the left view-
ing area shall be the set-up specimen.

8.6.3.2 The left test specimens shall conform to all the follow-

ing criteria:

(1) The specimen shall be a square measuring 50 mm x
50 mm (2 in. x 21in.).

(2) Two edges of the square section shall be parallel within +2
degrees of the axis of the breathing air pressure vessel or
cone in the center of the specimen.

(8) Atleast 38 mm (1% in.) of the 50 mm x 50 mm (2 in. x
2 in.) square shall be taken from the left side of the
center line of the lens.
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(4) The 50 mm x 50 mm (2 in. x 2 in.) square shall be cut at
approximately eye level.

8.6.3.3 The right test specimens shall conform to all the

following criteria:

(1) The specimen shall be a square measuring 50 mm x
50 mm (2in. x 2in.).

(2) Two edges of the square section shall be parallel within +2
degrees of the axis of the breathing air pressure vessel or
cone in the center of the specimen.

(8) Atleast 38 mm (1% in.) of the 50 mm x 50 mm (2 in. x
2 in) square shall be taken from the right side of the
center line of the lens.

(4) The 50 mm x 50 mm (2 in. x 2 in.) square shall be cut at
approximately eye level.

8.6.3.4 Each of the specimens shall be cleaned in the follow-
ing manner:

(1) The specimen shall be rinsed with clean tap water.

(2) The specimen shall be washed with a solution of
nonionic/low-phosphate detergent and water using a
clean, soft gauze pad.

(3) The specimen shall be rinsed with de-ionized water.

(4) The specimen shall be blown dry with clean compressed
air or nitrogen.

8.6.4 Apparatus. The test apparatus shall be constructed in
accordance with Figure 8.6.4(a) and Figure 8.6.4(b).

8.6.5 Procedure.

8.6.5.1 The haze of the specimen shall be measured using a
haze meter in accordance with ASTM DI1003, Standard Test
Method for Hawe and Luminous Transmittance of Transparent Plas-
tics, and recorded with the following additions:

(1) The haze shall be measured in the middle of the speci-
men +1.6 mm (£ Y5 in.).

(2) The specimen shall be repositioned to achieve the maxi-
mum haze value within the area defined in 8.6.5.1(1).

(3) The haze meter shall have a specified aperture of
224 mm (%in.).

(4) The haze meter shall have a visual display showing
0.1 percent resolution.

(5) The haze meter shall be calibrated before and after each
day's use following procedures specified in ASTM B1003,
Standard Test Method for Haze and Luminous Transmittane of
Transparent Plastics.

8.6.5.2 The set-up specimen shall be placed cover side up in
the test apparatus specimen holder.

8.6.5.3 The specimen holder shall be configured with a flat
surface under the lens or with an inner radius support.

8.6.5.4 The pad holder shall consist of a cylinder 10 mm
(% in.) high and 25 mm (1l in.) in diameter with a radius of
curvature equal to the radius of curvature of the outside of the
lens in the viewing area, +0.25 diopter. The cylinder shall be
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FIGURE 8.6.4(a) Lens Abrasion Tester.
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FIGURE 8.6.4(b) Lens Abrasion Tester (details).

rigidly affixed to the stroking arm by a #10-32 UNF threaded
rod.

8.6.5.5 The pad shall be a Blue Streak M306M wool felt polish-
ing pad or equivalent, 24 mm (‘%5 in.) in diameter.

8.6.5.6 The abrasive disc shall be made from 3M Part Number
7415, Wood Finishing Pad or equivalent.

8.6.5.6.1 A disc 24 mm ('¥sin.) in diameter shall be cut from
the abrasive sheet.

8.6.5.6.2 The marked side of the disc shall be placed against
the pad.

8.6.5.6.3 The orientation described in 8.6.5.6.2 shall be main-
tained for each abrasive disc throughout the testing.

8.6.5.7 The pad holder, pad, and abrasive disc shall be in-
stalled on the stroking arm.

8.6.5.7.1 The stroking arm shall be leveled to +3 degrees by
adjusting the threaded pin.

8.6.5.7.2 The pin shall be secured to prevent rotation of the
pad holder.

8.6.5.7.3 The axis of curvature of the pad holder shall be coin-
cident with the axis of curvature of the lens.

8.6.5.8 The stroking arm shall be counterbalanced with the
pad holder, pad, and abrasive disc in place.

8.6.5.9 The set-up specimen shall be replaced with one of the
six specimens to be tested.

8.6.5.10 The 1000 g, +5 g (2.2 Ib, £0.18 Ib) test weight shall be
installed on the pin above the test specimen.

8.6.5.11 The test shall be run for 200 cycles, £1 cycle. One
cycle shall consist of a complete revolution of the eccentric
wheel.

8.6.5.12 The length of stroke shall be 14.5 mm (% in.),
producing a pattern 38 mm (1% in.) long.

8.6.5.12.1 The frequency of the stroke shall be 60 cycles, +1
cycle, per minute.

8.6.5.12.2 The center of the stroke shall be within +2 mm
(£ Y5 in.) of the center of the specimen.

8.6.5.13 The specimen shall be removed and cleaned follow-
ing the procedure specified in 8.6.3.4.

8.6.5.14 The abrasive disc shall be discarded.

8.6.5.15 The haze of the specimen shall be measured follow-
ing the procedure specified in 8.6.5.1.

8.6.5.16 The delta haze shall be calculated by subtracting the
initial haze from the final haze.

8.6.5.17 The testing steps specified in 8.6.3.4 through 8.6.5.16
shall be repeated five times with a new specimen and abrasive
disc.
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8.6.6 Report.

8.6.6.1 The six delta haze values shall be recorded, and the
values shall be averaged and reported.

8.6.6.2 The average value shall be used to determine pass or
fail.

8.6.7 Interpretasion.

8.6.7.1 The average delta haze shall be used to determine pass
or fail performance.

8.6.7.2 Failure of the average value shall constitute failure for
the entire sample.

8.7 Nonelecawonic Communications Test.

8.7.1 Application. This test method shall apply to complete
SCBA facepieces and second stage regulator(s).

8.7.2 Samples. Each sample to be tested shall be as specified
in 4.3.9 with all voice communications systems installed, includ-
ing supplementary voice communications systems, and in the
“off” mode in accordance with the manufacturer's instructions.

8.7.3 Specimen Preparation.

8.7.3.1 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours and tested at an ambient temperature of
22°C, £3°C (72°F, +5°F) and RH of 50 percent, +25 percent.

8.7.3.2 Specimens for conditioning shall be complete
medium-size SCBA facepiece(s) and inner mask(s), with the
second stage regulator(s) installed in the “as worn” position as
specified by the manufacturer.

8.7.4 Apparatus.

8.7.4.1 Testing shall be conducted in a chamber having the
following minimum characteristics:

(1) Minimum room dimensions: 4.6 m long x 3.1 m wide x
2.7 m high (15 ft long x 10 ft wide x 9ft high)

(2) Construction: hemi-anechoic

(8) Ambient noise level inside chamber: NC-25

(4) Walls and ceiling: 290 percent absorptive for 100 Hz

8.7.4.1.1 Allsurfaces above the floor shall be acoustically trea-
ted for internal acoustic absorption, as well as for external
noise mitigation.

8.7.4.2 A G.RA.S. KEMAR Head and Torso Simulator (HATS)
Type 45BM shall be used for testing.

8.7.4.2.1 The mouth simulator shall be capable of producing
112 dB/1 kHz sine tone at 25 mm (1 in.) with the mouth refer-
ence point unequalized, and the total harmonic distortion
(TH®) shall be <3 percent.

8.7.4.2.2 The mouth simulator frequency response shall be
able to be equalized flat +]1 dB between 100 Hz and 10 kHz,
and the response shall be -15 dB or less at 100 Hz and -20 dB
orless at 15 kHz.

8.7.4.3 The sound pressure level (SPL) meter having the
following characteristics shall be used:

(1) The SPL meter shall be capable of applying an equivalent
continuous sound pressure level (Leq) using an A-weigh-
ted filter.

(2) The SPL meter shall have a dynamic range from 30 dB
(or less) to 130 dB (or more).
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(3) The SPL meter shall display the measurement to at least
one decimal place.

8.7.4.4 The signal/pink noise analog audio signal generators
having the characteristics described in 8.7.4.4.1 and 8.7.4.4.2
shall be used.

8.7.4.4.1 One generator shall be capable of playing wave files
in the following format: 48 kHz, 16-bit mono at the output level
of 0 dB, FS = 18 dBu, according to EBU Technical Recommen-
dation R68, Alignment level in digital audio production equipment
and in digital audio recorders.

8.7.4.4.2 The second generator shall be capable of generating
pink noise and sine waves from -80 dBu to -2 dBu in one-digit
steps, with a THB+N of =90 dB (0.0032 percent) at 8 dBu noise
floor type 25uv, and shall also have the following characteris-
tics:

(1) A frequency range of 10 Hz to 20 kHz in one-digit steps
+0.01 percent
(2) An amplitude accuracy of within £0.5dB or less

8.7.4.5 A digital equalizer having the following characteristics
shall be used:

(1) The digital equalizer shall be capable of at least two
concurrently selectable equalizer sections:

(a) One 3l-band graphic with an adjustment range of
atleast +18 dB

(b) A 10-band parametric with an adjustment range of
at least +18 dB

(2) The digital equalizer shall have a dynamic range of 112
dB.

(3) The digital equalizer shall be capable of equalizing the
frequencyresponse of the HATS mannequin of +1 dB flat
between 100 Hz and 10 kHz, applying a 180 Hz high pass
filter with a slope 0f-24 dB octave, and a 10 Hz low pass
filter with a slope of -24 dB octave (-15 dB at 100 Hz,
-20 dB at 15 kHz).

8.7.4.6 A powered speaker having the following characteristics
shall be used:

(1) The sensitivity shall be >84 dB at 1 watt at 1 meter.

(2) The frequency response shall be rated at <80 Hz to 213
kHz.

(3) The amplifier shall deliver 210 watts with a total
harmonic distortion <1 percent.

8.7.4.7 A microphone having the following characteristics
shall be used:

(1) The microphone shall be a condenser type.

(2) The microphone polar pattern shall be omnidirectional.

(3) Thefrequency response shall be flat £0.5 dB from 100 Hz
to 15 kHz

(4) The residual noise shall be <-30 dB.

(5) The microphone shall accept signals of atleast 130 dBA.

8.7.4.8 A speech transmission index (STI) analyzer having the
following characteristics shall be used:

(1) The STI PA analyzer shall be capable of measuring and
displaying a single value STI PA result to two decimal
places with a seven octave band modulated noise test
signal using the Netherlands Organization for Applied
Scientific Research (TNQ) verified algorithm.
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(2) The STI PA analyzer shall conform to IEC 60268, Sound
System Liquipment — Part 16: Objective Rating of Speech Intelli-
gibility by Speech Transmission Index.

8.7.4.9 All the apparatus identified in 8.7.4.2, 8.7.4.3, 8.7.4.4,
8745, 8746, and 87.4.7 shall be located in the hemi-
anechoic chamber and arranged as shown in Figire 8.7.4.9(a)
and Figure 8.7.4.9(b).

8.7.4.10 The HATS test mannequin shall be positioned in the
chamber in the following manner as shown in Figure 8.7.4.9(a)
and Figure 8.7.4.9(Db).

8.7.4.10.1 The distance between the HATS test mannequin
and the microphone shall be 1.5 m, +25 mm/-0 mm (5 ft,
+11in./-0in.), and they shall be facing each other.

8.7.4.10.2 The distance between the HATS test mannequin
mouth reference point (MRP) and the floor shall be 1.5 m,
+25 mm/-0 mm (5 ft, +1 in./-01in.).

8.7.4.10.3 The distance between the microphone and the
floor shall be 1.5 m, +25 mm/-0 mm (+5 ft, +1 in./-0 in.).

8.7.4.11 The test chamber shall be filled with broadband pink
noise with a tolerance of 1 dB per octave band from 100 Hz to
10 kHz.

8.7.4.12 The pink noise speaker shall be placed directly
beneath the microphone and oriented such that the central
axis of the speaker cone is directly facing the microphone.

8.7.4.12.1 The speaker shall be situated on top of a block of
isolating acoustic foam such that no part of the speaker box is
contacting the floor or the microphone stand, to prevent
conduction of sound to the microphone.

KEMAR HATS
Mannequin

Equalizer

£

Pink noise

STI PA Test
Signal Output

generator
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Acoustic

analyzer

Pink noise
speaker
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Computer

FIGURE 8.7.4.9(a)

Hemi-Anechoic Chamber.
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FIGURE 8.7.4.9(b) HATS Test Mannequin Position.

8.7.4.12.2*% The height of the speaker off the floor shall be at
least 125 mm (5 in.), as measured from the bottom of the
speaker box, and the distance between the speaker and the
microphone shall be no less than 1 m (40 in.), as measured
from the top of the speaker grille/enclosure.

8.7.4.12.3 The pink noise speaker shall be placed as indicated
in Figure 8.7.4.12.3.

8.7.4.13 The pink noise speaker shall be fully equalized flat,
fcom 100 Hz to 10 kHz, to within +1 dB on a relative scale in %
octave bands, as measured at the microphone position.

8.7.4.14 The STI test signal fcom the mannequin shall be
adjusted to achieve an A-weighted sound level 0f97 dB, +0.5 dB
at the mouth reference point (MRP), 50 mm, +3 mm (2 in,,
+ % in.) from the test mannequin's mouth.

8.7.4.14.1 The microphone used for calibrating the STI signal
shall be ommidirectional and oriented in a horizontal front-
facing manner.

8.7.4.14.2 The STI signal shall be equalized flat to within +I
dB on a relative scale in % octave bands as measured at the

MRP of the HATS.
8.7.4.14.3 The HATS shall be calibrated as follows:

(1) Equalize flat with pink noise to 97 dBA from 100 Hz - 10
kHz to +1 dB on a %4 octave scale.

(2) Reduce the levels for the 125 Hz octave band (the 100,
125, 160 ¥ octave bands) by 10 dB.
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FIGURE 8.7.4.12.3 Test Chamber.

(83) Reduce the levels for the 250 Hz octave band (the 200,
250, 315 % octave bands) by 2 dB.

(4) Apply the STI PA signal and adjust the sound pressure
level (SPL) to 97 dBA, +0.5 dBA.

8.7.4.15*% The gain of the powered speaker amplifier used to
generate the pink noise shall be adjusted to achieve an A-
weighted sound level of 32 dB, £0.5 dB below the signal level
generated as identified in 8.7.4.14, measured at the micro-
phone placed as identified in 8.7.4.10.1 and 8.7.4.10.3.

8.7.5 Procedure.

8.7.5.1 The method for measuring the STI shall be as speci-
fied in IEC 60268, Sound System Lquipment — Part 16: Objective
Rating of Speech Intelligibility by Speech Transmission Index, with the
modified apparatus specified in 8.7 4.

8.7.5.2 The medium-size facepiece with inner mask and
second stage regulator in the normal use mode shall be fitted
to the HATS test mannequin in the following manner:

(1) Place the chin of the mannequin in the “chin cup” of the
facepiece.

(2) Place the facepiece to seal against the face of the HATS
test mannequin.

(3) Pass the head harness of the facepiece over the HATS test
mannequin and tighten it in a manner that maintains the
symmetry of the facepiece on the HATS test mannequin,
using talc to minimize friction between the HATS test
mannequin and the strap.

(4) Tighten the straps to a tension of 50 N (11.2 Ibf).

8.7.5.3 Three medium-size facepieces shall be tested in the
chamber having an ambient noise field as specifiedin 8.7.4.11
through 8.7.4.15.

8.7.5.4 Each facepiece shall be mounted as specified in 8.7.5.2
and then tested as follows:

(1) Three separate measurements shall be recorded for each
donning of the facepiece.

(2) Five separate donnings shall be performed.

(3) A total of 45 measurements shall be taken: 3 (facepieces)
x 3 (measurements) x 5 (donnings) = 45 measurements.
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8.7.6 Report.

8.7.6.1 The STI PA signal (SPL per octave band, the modula-
tion transfer index per octave band, and the overall STI score
at the mouth reference point (MRP) (see 3.3.4()) shall be recor-
ded and reported.

8.7.6.2 The STI PA signal SPL per octave band, the modula-
tion transfer index per octave band, and the overall STI score
at the microphone measurement point (MMP) (see 3.3.37) shall
be recorded and reported.

8.7.6.3 The pink noise SPL per octave band at the MMP (see
3.3.37)shall be recorded and reported.

8.7.6.4 The STI score for each facepiece measurement
sampled as described in 8.7.5.3 (a total of 45 scores) shall be
recorded and reported, and the starting time of each facepiece
donning shall be recorded.

8.7.6.5 The average for each donning shall be calculated,
recorded, and reported. There shall be a total of 15 averages of
three measurements (five averages for each of the three face-
picce samples). See Figure 8.7.6.5.

8.7.7 Interpretation.

8.7.7.1 The averages calculated in 8.7.6.5 shall be used to

determine a pass or fail in accordance with Section 7.7.

8.7.7.2 If any of the 15 averages score less than the minimum

threshold specified in Section 7.7, the facepiece shall be
considered to havefailed and shall be reported as such.

8.7.7.3 1If all of the 15 averages score are equal to or greater
than the minimum threshold specified in Section 7.7, the face-
picce shall be considered to have passed and shall be reported
as such.

8.8 Flame Test.

8.8.1 Applicasion. This test method shall apply to complete
SCBA.

8.8.2 Samples. Each sample to be tested shall be as specified
in 4.3.9.

8.8.3 Specimen Preparation.

8.8.3.1 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours and tested at an ambient temperature of
22°C, £3°C (72°F, £5°F) and RH of 50 percent, +25 percent.

8.8.3.2 Specimens for conditioning shall be complete SCBA.
8.8.4 Apparatus.

8.8.4.1 A test mannequin meeting the requirements specified
in Figure 8.8.4.1 shall be provided.

8.8.4.1.1 Calibration Mannequin. The mannequin used for
calibration shall be outfitted with a total of 12 thermocouples,
6 on the front and 6 on the back. The thermocouples shall be
20 AWG type K (Chromel-Alumel).

8.8.4.2 Both the calibration mannequin and the flame test
mannequin shall have protective coverings.

8.8.4.2.1 The protective coverings shall be a weld blanket
made of fireproof silica cloth of a minimum weight of 18 oz/
yd?



TEST METHODS 1986-37

Sample Recording Sheet for STI Test

1. Tested Per Procedure:
7.7 Nonelectronic Communications Performance Requirements.

7.14 Supplementary Voice Communications System Performance Requirements.

2. Setup Information:

STIPA Signal data at Mouth Reference Point (MRP)

Seund Pressure Levels Medulatien Transfer Index
# STI 125 250 500 | 1000 | 2000 | 4000 | 8000 125 250 500 1000 | 2000 | 4000 | 8000
1
2
3
4

1 — Initial measurement prior to fireplace testing started
2 — Final measurement after fireplace testing commenced
3 & 4 — Supplemental measurements for testing breaks greater than 1 hour during testing

STIPA Signal data at Microphone Measurement Point (MMP)

Seund Pressure Levels Medulatien Transfer Index
# STI 125 250 500 | 1000 | 2000 | 4000 | 8000 125 250 500 1000 | 2000 | 4000 | 8000
1
2
3
4

1 — Initial measurement prior to fireplace testing started
2 — Final measurement after fireplace testing commenced
3 & 4 — Supplemental measurements for testingbreaks greater than 1 hour during testing

Pink Noise data at Microphone Measurement Point (MMP)

Seund Pressure Levels Medulatien Transfer Index
# STI 125 250 500 | 1000 | 2000 | 4000 | 8000 125 250 500 1000 | 2000 | 4000 | 8000
1
2
3
4

1 — Initial measurement prior to fireplace testing started
2 — Final measurement after fireplace testing commenced
3 & 4 — Supplemental measurements for testing breaks greater than 1 hour during testing

© 2022 National Fire Protection Association NFPA 1986 (p. 1 of 2)

FIGURE 8.7.6.5 Sample Recording Sheet for STI Test.
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3. Measurement Information

¢ Extra rows are provided if necessary

¢ Record STI score per facepiece/donning/measurement
¢ Use the notes column to indicate Pass/Fail and/or observations

Faceplate Sample 1

STI Sceres

Den #

Meas 1

Meas 2 Meas 3

Netes

|

Faceplate Sample 2

STI Sceres

Den #

Meas 1

Meas 2 Meas 3

Avg

Netes

IQI»&OONO—-

Faceplate Sample 3

STI Sceres

Dent Meas 1

Meas 2 Meas 3

Avg

Netes

Im;&-wwr—-

4. Pass/Fail

Indicate whether the facepiece passed or failed as whole per 8.10.7 or 8.23.7 respectively

PASS

FAIL

© 2022 National Fire Protection Association

NFPA 1986 (p. 2 of 2)

FIGURE 8.7.6.5 Centinued
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NOTES
Uniess othennise specitied
1. All divensiosss are in inches.
2. Dimensioning and telerncing per
ANSIY14.SM-1982
3. Surface texture per ANS| 848.1-1976.
+x0.187 + 0, THRU HEMH. MATCH

ORILL FROM ITEMS 13 & 14 FORITEM 22,
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e TUBE, PVC REINFORCED 1/4 1.2. 9330-51405| 30
5 |SWAGELOK-600-1-2__ | MALE CONNECTOR, 3/8 TUBE X 1/8 NFT ___ CRES 28
TUBE,0.375 X .035W. CRES | 4710-14183 | 28
1 |ARC CORP SNUBBER 27
12 SCR,14-20 UNC-2A SOC HD X 1.00 LG STL 26
4 STANDOFF, #6-32 THD, X1.00 LG ALUM|5975-53447| 25
4 NUT, HEX, #10-32 UNF-28 STD STL 24
4 SCR, #10-32 UNF-2A SOCHD X 1.60LG  STL 23
4 SCR, #10-32 UNF-2A FLT HD X1.00 LG STL 22
1 |aro come MovELK Z38mzoA] VALVE 21
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2 |80-113878 FRAMEBAR 4
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NATIONAL LABORATORY S T

FIGURE 8.8.4.1 Test Mannequin.

8.8.4.2.2 The protective coverings shall be designed and
constructed to provide coverage over the surface of the manne-
quins.

8.8.4.2.3 Where additional insulation is needed to protect the
mannequin electronics, an additional thermal liner underlayer
shall be permitted.

8.8.4.2.4 The complete protective covering shall be discarded
and shall not be used where the damage to any portion indi-
cates the covering can no longer provide thermal protection
for the test mannequin.

8.8.4.3 A test headform meeting the requirements specified in
8.1.4.1 shall be used on the test mannequin.

8.8.4.4 The test headform shall be attached to the breathing
machine as specified in Figure 8.1.4.9 with the modification
that a 38 mm (1% in.) ILB. breathing hose not longer than
7.6 m (25 ft) shall connect the breathing machine and the
throat tube of the test mannequin headform.

8.8.4.5 The test headform shall be covered with a hood for
protection of the headform during testing.

8.8.4.5.1 The protective hood, when placed on the test head-
form, shall not aff'ect the seal of the facepiece to the headform.

8.8.4.5.2 The protective hood shall not cover or protect any
part of the facepiece or the facepiece retention system that
holds the facepiece to the headform.

8.8.4.6 The flame test apparatus shall be as specified in Figure
8.8.4.6.

8.8.5 Procedure.

8.8.5.1 The SCBA shall be mounted on the test mannequin to
simulate the correct wearing position on a person as specified
by the SCBA manufacturer’s instructions.

8.8.5.2 The facepiece shall be mounted and tested on the test
headform as specified in 8.1.4.1.

8.8.5.3 For calibration prior to the flarne test, the mannequin
for calibration shall be the same as the test mannequin speci-
fied in 8.8.4.1 and shall be exposed to direct flame contact for
10 seconds using the flame test apparatus.

8.8.5.3.1 All peak temperature readings shall be within a
temperature range of815°C to 1150°C (1500°F to 2102°F).

8.8.5.3.2 The average mean of all peak temperature readings
specified in 8.8.5.3.1 shall be no higher than 950°C (1742°F).

8.8.5.4 The airflow performance test shall be conducted as
specified in 8.1.5, with the ventilation rate specified in 8.8.5.6
and with the test temperatuires specified in 8.8.5.3.
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NOTES
Unless otherwise specified:

H 1. Dimensioning and tolerancing per
ANSI Y14.SM-1982.
2. Surface texture per ANS| B46.1-1978.
3. Abbreviations per ANSI ¥1.1-1972.
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FIGURE 8.8.4.6 Flame Test Apparatus.

8.8.5.4.1 The variation in pressure extremes caused by the
flame test mannequin configuration shall be determined as
specified in 8.8.5.4.2 and 8.8.5.4.3.

8.8.5.4.2 The airflow performance test as specified in
Section 8.1 shall be carried out using the configuration speci-
fied in 8.8.4.4 at the same ventilation rates.

8.8.5.4.3 The difference in pressure between the two tests
shall be calculated by subtracting the values obtained using the
configuration defined in 8.8.4.4 from the values obtained using
the configuration specified in Section 8.1.

8.8.5.5 The airflow performance test shall continue through
the drop test specified in 8.8.5.11.

8.8.5.6 Prior to the test mannequin being entered into the
burner array, the ventilation rate shall be set to 103 L/min,
+3 L/min, as specified in 8.1.4.10.7.

8.8.5.7 The SCBA mounted on the test mannequin shall be
moved into the center of the burner array.
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8.8.5.8 The SCBA shall then be exposed to direct flame
contact for 5 seconds, +0.25 second/-0.0 second.

8.8.5.9 The exposure shall begin no less than 1 minute and no
more than 3 minutes after the start of breathing.

8.8.5.10 The SCBA shall be observed for any afterflame, and
the afterflame duration shall be recorded to determine pass or
fail as specified in 7.8.2.

8.8.5.11 Within 20 seconds after the direct flame exposure has
been completed, the SCBA mounted on the test mannequin
shall be raised 150 mm, +6 mm/-0 mm (6 in., + ¥ in./-0 in.)
and dropped freely.

8.8.5.12 The SCBA shall be observed to determine pass or fail
performance as specified in 7.8.3.

8.8.5.13 The facepiece pressure during the entire test shall be
read from the strip chart recorder and corrected by adding the
value of the difference in pressure calculated in 8.8.5.4.1 to
determine pass or fail as specified in 7.8.1.
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8.8.5.14 Any pressure spike caused by the impact of the drop
test and measured within a duration of three cycles of the
breathing machine after the apparatus drop shall be disregar-
ded.

8.8.5.15 The SCBA facepiece shall be removed from the test
headform and shall be donned by a test subject without touch-
ing the facepiece lens. If the SCBA is equipped with a HUBD,
the SCBA facepiece and the HUB shall be removed from the
test headform and shall be donned by a test subject without
touching the facepiece lens or the HUBD.

8.8.5.15.1 The test subject shall have visual acuity of 20/20 in
each eye, uncorrected or corrected with contact lenses.

8.8.5.15.2 If the SCBA is equipped with a HUB, the test
subject shall then observe the HUB display to see that visual
alert signal(s) have activated.

8.8.5.15.2.1 The test subject shall identify the visual alert
signals that are activated.

8.8.5.16 The SCBA facepiece removed from the test headform
and donned by the test subject as specified in 8.8.5.15 shall be
used for determining facepiece lens vision.

8.8.5.16.1 The test shall be conducted using a standard 6.1 m
(20 tt) eye chart with normal lighting range of 120 to 150 ft-
candles at the chart and with the test subject positioned at a
distance of 6.1 m (20 ft) from the chart.

8.8.5.16.2 The test subject shall then read the standard eye
chart through the nominal center of the lens of the facepiece
to determine pass or fail performance as specified in 7.8.4.

8.8.5.16.3 The nominal center of the lens shall be the area
bounded by a line 50 mm (2 in.) above, 50 mm (2 in.) below,
50 mm (2 in.) left of, and 50 mm (2 in.) right of the intersec-
tion of the basic and midsagittal planes.

8.8.5.17 The activation of the EQSTI shall be observed.
8.8.6 Report.

8.8.6.1 The facepiece pressure peak inhalation and peak exha-
lation shall be recorded and reported for each test condition.

8.8.6.2 Any afterflame beyond 5 seconds shall be recorded
and reported.

8.8.6.3 The facepiece lens vision shall also be recorded and
reported.

8.8.6.4 The activation and operation of the EOQSTI or the fail-
ure of the EOSTI to activate and operate shall be recorded and
reported.

8.8.6.5 The activation and identification of HUB visual alert
signals shall be recorded and reported.

8.8.7 Interpretation.

8.8.7.1 Pass or fail performance shall be based on any
observed afterflame, the peak inhalation and exhalation values,
and the facepiece vision value.

8.8.7.2 Failure to meetany of the test condition requirements
shall constitute failure of the SCBA.

8.8.7.3 Failure of any EOSTI alarm signals to activate and
remain active during the test shall constitute failing perform-
ance.

8.8.7.4 Failure of the HUB to display the breathing air pres-
sure vessel content or to display the visual alert signals during
the test shall constitute failing performance.

8.9 Facepiece Carbon Dioxide Content Test.
8.9.1 Application. This test shall apply to all SCBA facepieces.

8.9.2 Specimens. Each SCBA facepiece model and size shall
be tested.

8.9.3 Specimen Preparasion. Prior to testing, specimens shall
be conditioned for a minimum of 4 hours and then tested at an
ambient temperature of 22°C, +3°C (72°F, +5°F) and RH of
50 percent, +25 percent.

8.9.4 Procedure. Specimens shall be tested as specified in
Section 8.14 of EN 136, Respiratory protective devices — IFull face
mask s— Requirements, testing, marking.

8.9.5 Report. The facepiece carbon dioxide content shall be
recorded and reported for each test specimen.

8.9.6 Interpretation.

8.9.6.1 The facepiece carbon dioxide content shall be used to
determine pass or fail performance.

8.9.6.2 One or more specimens failing this test shall constitute
failing performance.

8.10 EOSTI Recognition Test.

8.10.1 Application. This test method shall apply to complete
SCBA.

8.10.2 Sample. The sample for testing shall be selected as
specified in 4.3.9.

8.10.3 Specimen Preparation. Prior to testing, the specimen
shall be conditioned for a minimum of 4 hours at an ambient
temperature of 22°C, £3°C (72°F, £5°F) and RH of 50 percent,
+25 percent.

8.10.4 Apparatus.

8.10.4.1 An adapter shall be provided that allows the test
subject to manually switch between a breathing air supply
greater than 30 percent of the SCBA breathing air pressure
vessel rated service pressure and a breathing air supply pres-
sure of 18 bar, 1 bar (265 psi, 15 psi).

8.10.4.2 The test subject shall wear a complete Class 2 nonen-
capsulating ensemble with gloves and footwear certified as
compliant with NFPA 1994. The certified Class 2 nonencapsu-
lating ensemble shall not be required to include the SCBA
under test as part of its NFP.A 1990 certification.

8.10.4.3 Testing shall be performed with the test subject walk-
ing at 5 km/hr, +0.2 km/hr (3 mph, £0.12 mph) on a treadmill
at zero percent grade.

8.10.4.4 Testing shall be conducted in a test chamber that
absorbs a minimum of 90 percent of all sound fcom 500 Hz to
5000 Hz.

8.10.4.5 The test subject shall have “audiometrically normal”
hearing as defined in Section 5.3 of ANSI/ASA 83.2, Method for
Measuring the Intelligibility of Speech aver Communication Systems, in
the range of 500 Hz to 3000 Hz.
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8.10.4.6 The test subject shall have had a physical examination
conducted by a physician within the 12 months immediately
preceding the date of testing.

8.10.4.7 The treadmill shall be positioned in the test chamber
specified in 8.10.4.4 in a location that meets the conditions for
background noise, lighting, and distraction specified in
8.10.4.8 and 8.10.4.9.

8.10.4.8 The test chamber shall be filled with pink noise with a
tolerance of 6 dB per octave band from 400 Hz to 4000 Hz and
shall be adjusted to achieve an A-weighted sound level of 75
dB, +2 dB measured at each ear of the test subject when the
subject is walking on the treadmill as specified in 8.10.4.3.

8.10.4.8.1 The forward axis of the loudspeaker shall be loca-
ted as far as possible from and pointed away from the test
subject so as to create a quasi-uniform sound field at the test
subject’s ears.

8.10.4.8.2 More than one loudspeaker shall be permitted to
be used to achieve the desired sound level.

8.10.4.9 The area in the test chamber where the test subject’s
head is positioned when the subject is standing in the walking
location on the treadmill shall be artificially lighted to achieve
a light level between 100 lux and 500 lux.

8.10.4.10 A reading stand containing printed text shall be
positioned relative to the treadmill as follows:

(1) The vertical center of the text shall be in line with the
center of the treadmill track within +100 mm (+4in.).

(2) The horizontal center of the text shall be at the same
height, 100 mm (+4 in.), as the eye level of the test
subject when the subject is standing in the walking posi-
tion on the treadmill.

(3) The text shall be at a distance from the test subject that
permits the text to be read by the subject while the
subject is walking on the treadmill.

8.10.5 Procedure.

8.10.5.1 SCBA test specimens shall be tested at an ambient
temperature of 22°C, £3°C (72°F, +5°F) and RH of 50 percent,
+25 percent.

8.10.5.2 The test subject wearing the protective ensemble
specified in 8.10.4.3 shall don the test specimen SCBA and
begin walking on the treadmill in the ambient conditions speci-
fied in 8.10.4.8and 8.10.4.9.

8.10.5.3 While breathing from the SCBA, the test subject shall
read aloud the printed text.

8.10.5.4 The person conducting the testing shall switch from
the breathing air supply at greater than 30 percent of breath-
ing air pressure vessel rated service pressure to 18 bar, £1 bar
(265 psi, =15 psi) at a random point between 30 seconds and
120 seconds from the commencement of the test.

8.10.5.5 The test subject shall acknowledge recognition of the
alarm signal immediately upon becoming aware of it by a
gesture that has been predetermined between the test subject
and the person performing the testing.

8.10.6 Report. The time clapsed between the switch to low

supply air pressure and the acknowledgement of recognition of

the EOSTI alarm signal by the test subject shall be recorded
and reported.
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8.10.7 Interpretation. Failure of either of the two test subjects
to acknowledge recognition of the EOSTI alarm signal within
the time period specified in Section 7.10 shall constitute failing
performance.

8.11 HUD Wiring Connection Swength Test.

8.11.1 Application. This test method shall apply to SCBA face-
picces with HUBP and any associated assemblies with intercon-
necting wiring.

8.11.2 Samples. Each sample to be tested shall be as specified
in 4.3.9.

8.11.3 Specimen Preparation.

8.11.3.1 Specimens for conditioning shall be SCBA facepieces
with HUB and any associated assemblies with interconnecting
wiring.

8.11.3.2 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours and tested at an ambient temperature of
22°C, £3°C (72°F, £5°F) and RH of 50 percent, +25 percent.

8.11.4 Apparatus. A mass of known weight with the means for
attachment to wiring shall be provided.

8.11.5 Procedure. A force of 156 N, +9 N (35 Ibf, +2 Ibf) shall
be applied gradually, in an axial direction, to the wiring of the
specimen being tested.

8.11.6 Report. Observations of the HUB functionality shall
be recorded and reported.

8.11.7 Interpretation. Observation of HUB functionality in
accordance with 6.3.5 shall be used to determine pass or fail
performance.

8.12 HUD Low Power Source Alert Signal Test.

8.12.1 Application. This test shall apply to all HUB low power
source alert signals.

8.12.2 Samples. Each sample to be tested shall be as specified
in 4.3.9.

8.12.3 Specimen Preparation. Specimens shall be condi-
tioned for a minimum of 4 hours and tested at an ambient
temperature of 22°C, +3°C (72°F, £5°F) and RH of 50 percent,
+25 percent.

8.12.4 Apparatus. A variable power source that is capable of
supplying BC voltage of at least 30 percent more than the
nominal power source voltage shall be provided.

8.12.5 Procedure.

8.12.5.1 Each HUB shall be tested with a variable power
source to determine that the low power source alert signal will
activate at the voltage +3 percent that is specified by the manu-
facturer.

8.12.5.2 Each HUBD shall be tested with a variable power
source to determine that the HUB will continue to provide the
visual information and alert signals down to the cease-proper-
operation voltage +3 percent that is specified by the manufac-
turer.

8.12.5.3 Each HUB power source shall be tested by discharg-
ing it at the nominal operating current specified by the manu-
facturer until the voltage falls to the level at which the HUBD
low power source alert signal activates as specified in 6.3.8.4.
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8.12.5.4 Upon reaching that voltage, the current drain shall
be increased to the peak current drain of the power source
specified by the manufacturer for all systems supplied by that
power source. Under those conditions and for a period of at
least 2 hours, the power source voltage shall remain above the
voltage that would cause the HUB to cease proper operation.

8.12.6 Report.

8.12.6.1 The HUD shall be observed for activation of the low
power source alert signal.

8.12.6.2 The HUBP shall be observed for the display of the
visual information and alert signals down to the cease-proper-
operation voltage.

8.12.6.3 The power source voltage shall be observed with
respect to the cease-proper-operation voltage.

8.12.6.4 The eventsin 8.12.6.1 through 8.12.6.3 shall be recor-
ded and reported.

8.12.7 Interpretation.

8.12.7.1 The HUP low power source alert signal function shall
be evaluated to determine pass or fail performance.

8.12.7.2 The HUB powersource voltage greater than or equal
to the cease-proper-operation voltage shall constitute pass.

8.13 HUD Visibility Tests.
8.13.1 Darkness Test.

8.13.1.1 Application. This test method shall apply to complete
SCBA.

8.13.1.2 Samples. Each sample to be tested shall be as speci-
fiedin 4.3.9.

8.13.1.3 Specimen Preparation. Prior to testing, specimens
shall be conditioned for a minimum of 4 hours and tested at an
ambient temperature of 22°C, +3°C (72°F, +5°F) and RH of
50 percent, +25 percent.

8.13.1.4 Apparatus.
8.13.1.4.1 The SCBA breathing air pressure vessel shall be

permitted to be replaced with a breathing air pressure vessel of

lesser capacity. The breathing air capacity of the replacement
breathing air pressure vessel shall be greater than 200 L
(7.1 £¢%).

8.13.1.4.2 Testing shall be performed in a light-controlled
enclosure designated as the “testing enclosure.” A diffused-light
source that provides a luminance of 2 lux, =1 lux shall be used
to illuminate across the surface of the SCBA facepiece lens.

8.13.1.5 Procedure.

8.13.1.5.1 The selected test subjects shall have visual acuity of

20/20 in each eye uncorrected or corrected with contact
lenses. Selected test subjects shall be able to read lowercase

letters measuring 2.5 mm (¥ in.) in height at a distance of

305 mm (12 in.).
8.13.1.5.2 The test subject shall don a complete SCBA.

8.13.1.5.3 The test subject shall enter the testing enclosure
and be positioned so that the SCBA facepiece is illuminated as
specified in 8.13.1.4.2.

8.13.1.5.4 The test subject shall wait 1 minute to allow the eyes
to acclimate to the illumination.

8.13.1.5.5 The SCBA shall be activated so as to activate the
HUD.

8.13.1.5.6 The breathing air pressure vessel shall be fully
charged, and the HUB shall show full breathing air pressure
vessel charge.

8.13.1.5.7 The SCBA pressure shall be slowly decreased so as
to activate all HUB visual displays.

8.13.1.6 Report.

8.13.1.6.1 Each visual display of information and each visual
alert signal as defined by the manufacturer's instructions shall
be observed for distinctness and identifiability.

8.13.1.6.2 The test subject's observations of distinctness and
identifiability shall be recorded and reported.

8.13.1.7 Interpretation.

8.13.1.7.1 The testsubject’s ability to distinguish between each
visual display of information and each visual alert signal as
defined by the manufacturer’s instructions shall be observed,
and the distinguishing features shall be distinct and identifia-
ble.

8.13.1.7.2 Failure of the test subject to be able to observe each
visual display of information and each visual alert signal as
distinct, identifiable, or both shall constitute failing perform-
ance.

8.14 Light Test.

8.14.1 Application. This test method shall apply to complete
SCBA.

8.14.2 Samples. Each sample to be tested shall be as specified
in4.3.9.

8.14.3 Specimen Preparation. Prior to testing, specimens
shall be conditioned for a minimum of 4 hours and tested at an
ambient temperature of 22°C, +3°C (72°F, +5°F) and RH of
50 percent, +25 percent.

8.14.4 Apparatus.

8.14.4.1 The SCBA breathing air pressure vessel shall be
permitted to be replaced with a breathing air pressure vessel of
lesser capacity. The breathing air capacity of the replacement
breathing air pressure vessel shall be greater than 200 L
(£

8.14.4.2 Testing shall be performed in a light-controlled
enclosure designated as the “testing enclosure.” A diffused
light source that provides a luminance of 10,000 lux, £1000 lux
shall be used to illuminate across the surface of the SCBA face-
picce lens.

8.14.5 Procedure.

8.14.5.1 The selected test subjects shall have visual acuity of
20/20 in each eye uncorrected or corrected with contact
lenses. Selected test subjects shall be able to read lowercase
letters measuring 2.5 mm (% in.) in height at a distance of
305 mm (12in.).

8.14.5.2 The test subject shall don a complete SCBA.
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8.14.5.3 The test subject shall enter the testing enclosure and
be positioned so that the SCBA facepiece is illiminated as
specified in 8.14.4.2.

8.14.5.4 The test subject shall wait 1 minute to allow the eyes
to acclimate to the illumination.

8.14.5.5 The SCBA shall be activated so as to activate the
HUD.

8.14.5.6 The breathing air pressure vessel shall be fully
charged, and the HUB shall show full breathing air pressure
vessel charge.

8.14.5.7 The SCBA pressure shall be slowly decreased so as to
activate all HUB visual displays.

8.14.6 Report.

8.14.6.1 Each visual display of information and each visual
alert signal as defined by the manufacturer's instructions shall
be observed and shall be distinct and identifiable.

8.14.6.2 The test subject’s observations shall be recorded and
reported.

8.14.7 Interpretation. The test subject’s ability to distinguish
among the visual displays of information and the visual alert
signals as defined by the manufacturer's instructions shall be
observed, and distinguishing features shall be distinct and iden-
tifiable.

8.15 HUD Disabling Glare Test.

8.15.1 Application. This test method shall apply to complete
SCBA.

8.15.2 Samples. Each sample to be tested shall be as specified
n4.3.9

8.15.3 Specimen Preparation. Prior to testing, test specimens
shall be conditioned for a minimum of 4 hours and tested at an

ambient temperature of 22°C, +3°C (72°F, £5°F) and RH of

50 percent, +25 percent.
8.15.4 Apparatus.

8.15.4.1 Testing shall be performed in a light-controlled
enclosure designated as the “testing enclosure,” with a diffused
light source that provides a luminance of 2 lux, +0/-1 lux
measured at the surface of the reading text card.

8.15.4.2 At least eight text cards for reading shall be provided.
Each text card shall have 10 different randomly selected letters
of 25 mm (% in) in height printed in lowercase on the card.

8.15.4.3 The SCBA breathing air pressure vessel shall be

permitted to be replaced with a breathing air pressure vessel of

lesser capacity. The breathing air capacity of the replacement
breathing air pressure vessel shall be greater than 200 L
(7.1 £6%).

8.15.5 Procedure.

8.15.5.1 The selected test subjects shall have visual acuity of

20/20 in each eye uncorrected or corrected with contact
lenses. Selected test subjects shall be able to read lowercase

letters measuring 2.5 mm (% in.) in height at a distance of

305 mm (12 in.).

8.15.5.2 The test subject shall enter the testing enclosure that
is illuminated as specified in 8.15.4.1.
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8.15.5.3 The test subject shall wait at least 1 minute to allow
the eyes to acclimate to the illumination.

8.15.5.4 A text card as specified in 8.15.4.2 shall be used for
cach before-reading procedure and for each after-reading
procedure of a single test.

8.15.5.5 Bifferent text cards as specified in 8.15.4.2 shall be
used for each test.

8.15.5.6 With the test subject's vision blocked, the text card
shall be placed in a fixed position inside the testing enclosure
at a distance of 305 mm, +0/-25 mm (12 in., +0/-1 in.) from
the test subject's face.

8.15.5.7 For the before-reading portion of the test procedure,
the test subject shall read out loud the 10 letters on the text
card.

8.15.5.8 The test subject shall then don a complete SCBA.

8.156.5.9 The SCBA shall be activated so as to activate the
HUD.

8.15.5.10 With the test subject’s vision blocked, a different text
cardshall be placed in a fixed position inside the testing enclo-
sure at a distance of 305 mm, +0/-25 mm (12 in.,, +0/-1 in.)
from the test subject’'s SCBA facepiece lens.

8.15.5.11 The SCBA breathing air pressure vessel pressure
shall then be slowly decreased until the breathing air supply in
the breathing air pressure vessel is exhausted.

8.15.5.12 The after-reading portion of the test procedure shall
be conducted while the breathing air pressure vessel pressure is
being slowly decreased. The test subject shall read out loud the
10 letters on the text card.

8.15.6 Report.

8.15.6.1 The test subject’s visual acuity as required in 8.15.5.1
shall be recorded and reported.

8.15.6.2 The test subject’s ability to read the lowercase letters
as required in 8.15.5.1 shall be recorded and reported.

8.15.6.3 The test subject's reading of the 10 letters in the
before-reading portion of the test as required in 8.15.5.7 shall
be recorded and reported for each letter.

8.15.6.4 The testsubject’s reading of the 10 letters in the after-
reading portion of the test as required in 8.15.5.12 shall be
recorded and reported for each letter.

8.15.7 Interpretation.

8.15.7.1 The test subject’s inability to read at least 9 of the 10
before-reading letters shall constitute failing performance.

8.15.7.2 The test subject’s inability to read at least 9 of the 10
after-reading letters shall constitute failing performance.

8.16 Breathing Air Pressure Vessel Refill Breathing Perform-
ance Test.

8.16.1 Application. Where the SCBA is equipped with an RIC
UAG, this test method shall apply to complete SCBA.

8.16.2 Samples. Each sample to be tested shall be as specified
in4.3.9.

8.16.3 Specimen Preparasion. Prior to testing, test specimens
shall be conditioned for a minimum of 4 hours at an ambient
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temperature of 22°C, +3°C (72°F, £5°F) and RH of 50 percent,
+25 percent.

8.16.4 Apparatus.
8.16.4.1 The test apparatus shall be as specified in 8.1.4.
8.16.4.2 An RIC UAC filling hose assembly shall be provided.

8.16.4.3 The breathing air source shall provide a constant
pressure equal to the rated service pressure of the SCBA
breathing air pressure vessel, +0/-6.8 bar (+0/-100 psi).

8.16.5 Procedure.

8.16.5.1 The SCBA shall be tested for airflow performance as
specified in 8.1.5, with the modification that the test will begin
with the SCBA breathing air pressure vessel pressurized to
25 percent of the rated pressure.

8.16.5.2 The RIC UAC filling hose shall be connected to the
constant pressure soutce.

8.16.5.3 At 10 cycles, £5 cycles of the breathing machine, the
RIC UAC female fitting on the RIC filling hose shall be connec-
ted to the RIC UAC male fitting on the SCBA. The RIC UAC
coupling shall remain connected until the air transfer is
completed.

8.16.5.4 The duration of the airflow performance test shall
end 4 minutes after the air transfer has commenced in accord-
ance with 8.16.5.3.

8.16.6 Report. The facepiecce peak inhalation and exhalation
pressure shall be recorded and reported.

8.16.7 Interpretation. The peak inhalation and peak exhala-
tion pressures shall be used to determine pass or fail perform-
ance.

8.17 RIC UAC System Fill Rate Test.

8.17.1 Application. Where the SCBA is equipped with an RIC
UAG, this test method shall apply to complete SCBA.

8.17.2 Samples. Each sample to be tested shall be as specified
in4.3.9.

8.17.3 Specimen Preparasion. Prior to testing, the specimens
shall be conditioned for a minimum of 4 hours at an ambient
temperature of 22°C, +3°C (72°F, £5°F) and RH of 50 percent,
+25 percent.

8.17.4 Apparatus.
8.17.4.1 An RIC UAC filling hose assembly shall be provided.

8.17.4.2 The air source shall provide a constant pressure equal
to the rated service pressure of the SCBA breathing air pres-
sure vessel, +0/-6.8 bar (+0/-100 psi).

8.17.4.3 Testing shall be performed using a timer capable of
measuring elapsed time within the range of ( to 5 minutes.

8.17.5 Procedure.

8.17.5.1 The pressure of the SCBA breathing air pressure
vessel shall be 0 bar (0 psi).

8.17.5.2 The RIC UAC filling hose shall be connected to the
constant pressure air source.

8.17.5.3 With the SCBA breathing air pressure vessel valve
fully open, the RIC UAC filling hose shall be connected to the
RIC UAC male fitting.

8.17.5.4 The test timer shall begin when the RIC UAC filling
hose is connected to the SCBA.

8.17.5.5 The pressure in the SCBA breathing air pressure
vessel shall be monitored.

8.17.5.6 When the pressure in the SCBA breathing air pres-
sure vessel reaches 75 percent of the rated service pressure of
the SCBA breathing air pressure vessel, the test timer shall be
stopped.

8.17.6 Report. The clapsed time shall be observed, recorded,
and reported.

8.17.7 Interpretation. The elapsed fill time shall be used to
determine pass or fail.

8.18 Breathing Air Pressure Vessel and Valve Assembly Reten-
tion Test.

8.18.1 Application. This test method shall apply to complete
SCBA assemblies.

8.18.2 Samples.
8.18.2.1 Samples shall be complete SCBA.

8.18.2.2 Samples shall be fitted with each of the SCBA manu-
facturer’s breathing air pressure vessel and valve assemblies.

8.18.3 Specimen Preparation.

8.18.3.1 One SCBA sample shall be tested with a breathing air
pressure vessel and valve assembly as specified in 8.22.5.

8.18.3.2 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours at an ambient temperature of 22°C, +3°C
(72°F, £5°F), with RH of 50 percent, +25 percent.

8.18.4 Apparatus.

8.18.4.1 A test bench or similar fixture that can firmly fix a
fully assembled SCBA to the test bench or fixture and that will
not allow movement of the SCBA shall be used.

8.18.4.2 Measurements shall be taken with a calibrated meas-
uring device having a resolution of better than +0.25 mm
(+0.010 in.).

8.18.4.3 Loops, straps, or pads shall be positioned on the valve
to facilitate the application and measurement of an applied
load to the intersection of the valve connection plane with the
center line of the breathing air pressure vessel body.

8.18.5 Procedure.

8.18.5.1 The specimen fitted with the SCBA manufacturer's
breathing air pressure vessel and valve assembly shall be fixed
to the backframe/carrier assembly in accordance with the
manufacturer's end user instructions provided with the SCBA.

8.18.5.2 The fully assembled SCBA shall be firmly fixed to the
test bench or fixture in a manner that prevents movement of
the SCBA but that does not interfere with the breathing air
pressure vessel and valve assemblyretention method.

8.18.5.3 The distances for each of the six directions specified
in 8.18.5.4, the original starting positions, shall be measured
and recorded.
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8.18.5.4 Aforce 0£200 N (45 Ibf) shall be applied to the inter-
section point specified in 8.18.4.3, in the six directions shown
in Figure 8.18.5.4. The force shall be applied for a period of
10 seconds, +5/-0 seconds, allowing the measurements to be
taken.

8.18.5.5 Following the application of force for each direction,
the distance for each of the six directions shall be measured
and recorded.

8.18.6 Report.

8.18.6.1 The distance moved from the original starting posi-
tion for each of the six directions shall be recorded and repor-
ted.

8.18.6.2 No portion of the breathing air pressure vessel and
valve assembly shall show movement greater than 25 mm
(1 in.) from its original position prior to load application.

8.18.7 Interpretation. Movement of any part of the breathing
air pressure vessel and valve assembly that exceeds 25 mm
(1 in.) shall constitute failing performance.

8.19 Immersion Leakage Test.

8.19.1 Application. This test method shall apply to each elec-
tronic device of the SCBA required to meet the mandatory
design requirements of Chapter 6.

8.19.2 Samples.

8.19.2.1 The sample to be tested shall be as specified in 4.3.9.
8.19.2.2 Samples for conditioning shall be complete SCBA.
8.19.3 Specimens.

8.19.3.1 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours at an ambient temperature of 22°C, +3°C
(72°F, £5°F) and RH of 50 percent, +25 percent.

8.19.4 Apparatus.

8.19.4.1 The test water container shall be capable of covering
the uppermost point of the specimen SCBA with a depth of
1.5m (4.91t) of water.

8.19.4.2 The water temperature shall be 18°C, £10°C (64°F,
+18°F).

FIGURE 8.18.5.4 Directions of Force Applied for Retension
Testing.
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8.19.5 Procedure.

8.19.5.1 The SCBA shall be mounted on the test mannequin
and tested for a watertight seal in accordance with 8.1.5.3.

8.19.5.2 The specimen mounted to the mannequin shall be
immersed in the test water container for 15 minutes. After
15 minutes, the specimen shall be removed from the test water
container and shall be wiped dry. Testing shall begin within
30 seconds of removal from conditioning.

8.19.5.3 The specimen’s electronic components shall be oper-
ated in accordance with the manufacturer's instructions for
normal use to determine the proper functioning.

8.19.5.4 The specimen shall then be re-immersed in the test
water container for an additional 5 minutes. The power source
compartment(s) shall be open, and the power source shall not
be installed.

8.19.5.5 After the 5-minute immersion, the specimen shall be
removed from the test water container and shall be wiped dry.

8.19.5.6 The electronic compartment(s) of the specimen shall
be opened and inspected for water leakage to determine pass
or fail.

8.20 Breathing Air Pressure Vessel Connections and Accessibil-
ity Test.

8.20.1 Application. This test method shall apply to complete
SCBA assemblies.

8.20.2 Samples.
8.20.2.1 Samples shall be complete SCBA.

8.20.2.2 Samples shall be fitted with each of the SCBA manu-
facturer’s breathing air pressure vessel and valve assemblies.

8.20.3 Specimen Preparation.

8.20.3.1 The SCBA manufacturer's breathing air pressure
vessel and valve assembly shall be fixed to the backframe/
carrier according to the manufacturer's end user instructions.

8.20.3.2 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours at an ambient temperature of 22°C, +3°C
(72°F, £5°F), with RH of 50 percent, +25 percent.

8.20.4 Procedure.

8.20.4.1 The specimen fitted with each of the SCBA manufac-
turer's breathing air pressure vessel and valve assemblies shall
be fixed to the backframe/carrier assembly in accordance with
the manufacturer’s end user instructions provided with the
SCBA.

8.20.4.2 Specimens shall be evaluated for accessibility, attach-
ment, and detachment by a test subject with a hand that is cate-
gorized as large, and the test subject shall perform the test
while wearing a size large glove that is compliant with
NFPA 1990, Class 1.

8.20.4.3 The test subject shall fully attach the breathing air
pressure vessel and valve assembly to the SCBA and then fully
detach the breathing air pressure vessel and valve assembly
from the SCBA. The time in seconds to attach and then to
detach the breathing air pressure vessel and valve assembly
shall be measured.
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8.20.4.4 The test subject shall fully attach the breathing air fill
hose to the RIC UAC connection and then fully detach the
breathing air fill hose from the RIC UAC connection. The time
in seconds to attach and then to detach the breathing air fill
hose shall be measured.

8.20.5 Report.

8.20.5.1 The time to fully attach and to fully detach the
breathing air pressure vessel and valve assemblies, timed in
accordance with 8.20.4.3, shall be recorded and reported.

8.20.5.2 The time to fully attach and to fully detach the
breathing air fill hose to and from the RIC UAC connection,
timed in accordance with 8.20.4.4, shall be recorded and repor-
ted.

8.20.6 Interpretation.

8.20.6.1 One or more specimens failing the attachment and
detachment times for the breathing air pressure vessel and
valve assemblies shall constitute failing performance.

8.20.6.2 One or more specimens failing the attachment and
detachment times for the RIC UAC connection shall constitute
failing performance.

8.21 Supplementary Voice Communications System Perform-
ance Test.

8.21.1 Applicasion. This test method shall apply to complete
SCBA facepiece(s) and second stage regulator(s).

8.21.2 Samples. Each sample to be tested shall be as specified
in 4.3.9, with voice communications systems installed and in
the “on” mode in accordance with the manufacturer's instruc-
tions.

8.21.3 Specimen Preparasion.

8.21.3.1 Prior to testing, specimens shall be conditioned for a
minimum of 4 hours and tested at an ambient temperature of
22°C, £3°C (72°F, £5°F) and RH of 50 percent, +25 percent.

8.21.3.2 Specimens for conditioning shall be complete
medium-size SCBA facepiece(s) and inner mask(s) with the
second stage regulator(s) installed in the “as worn” position as
specified by the manufacturer.

8.21.3.3 Signal processing options that use specific features of
natural speech such as, but not limited to, pitch, format analy-
sis, and voice or non-voiced sound to enhance the speech intel-
ligibility ~or the wusability of supplementary voice
communications systems shall be disabled during the STT test.

8.21.4 Apparatus.

8.21.4.1 Testing shall be conducted in a chamber having the
following characteristics:

(1) Minimum room dimensions: 4.6 m long x 3.1 m wide x
2.7 m high (15 ft long x 10 ft wide x 9ft high)

(2) Construction: hemi-anechoic

(8) Ambient noise level inside chamber: NC-25

(4) Walls and ceiling: 290 percent absorptive for 100 Hz < f <
10000Hz

8.21.4.1.1 All surfaces above the floor shall be acoustically
treated for internal acoustic absorption, as well as for external
noise mitigation.

8.21.4.2 A GR.AS. KEMAR Head and Torso Simulator
(HATS) model 45BM shall be used for testing,.

8.21.4.2.1 The mouth simulator shall be capable of producing
112 dB/1 kHz sine tone at 25 mm (1 in.) with the mouth refer-
ence point (MRP) unequalized, and the total harmonic distor-
tion (THB®) shall be <3 percent.

8.21.4.2.2 The mouth simulator frequency response shall be
able to be equalized flat £1 dB between 100 Hz and 10 kHz,
and the response shall be —15 dB or less at 100 Hz and -20 dB
or less at 15 kHz.

8.21.4.3 The sound pressure level (SPL) meter having the
following characteristics shall be used:

(1) The SPL meter shall be capable of applying an equivalent
continuous sound pressure level (Leq) using an A-weigh-
ted filter.

(2) The SPL meter shall have a dynamic range from 30 dB
(or less) to 130 dB (or more).

(3) The SPL meter shall display the measurement to at least
one decimal place.

8.21.4.4 The signal/pink noise analog audio signal generators
having the characteristics described in 8.21.4.4.1 and 8.21.4.4.2
shall be used.

8.21.4.4.1 One generator shall be capable of playing wave files
in the following format: 48 kHz, 16-bit mono at the output level
of 0 dB, FS = 18 dBu, according to EBU Technical Recommen-
dation R68, Alignment level in digital audio production equipment
and in digital audio recorders.

8.21.4.4.2 The second generator shall be capable of generat-
ing pink noise and sine waves from —-80 dBu to -2 dBu in one-
digit steps, with a THB+N of -90 dB (0.0032 percent) at 8 dBu
noise floor type 25uv, and shall also have the following charac-
teristics:

(1) A frequency range of 10 Hz to 20 kHz in one-digit steps

+0.01 percent
(2) An amplitude accuracy of within +0.5 dB or less

8.21.4.5 A digital equalizer having the following characteris-
tics shall be used:

(1) Adigital equalizer shall be capable of at least two concur-
rently selectable equalizer sections:

(a) One 3l-band graphic with an adjustment range of
at least £18 dB
(b) A 10-band parametric with an adjustment range of
at least £18 dB
(2) The digital equalizer shall have a dynamic range of >112
dB.

(3) The digital equalizer shall be capable of equalizing the
frequencyresponse of the HATS mannequin of +1 dB flat
between 100 Hz and 10 kHz, applying a 180 Hz high pass
filter with a slope 0f-24 dB octave, and a 10 Hz low pass
filter with a slope of -24 dB octave (-15 dB at 100 Hz
-20 dB at 15 kHz).

8.21.4.6 A powered speaker having the following characteris-

tics shall be used:

(1) The sensitivity shall be 284 dB at 1 watt at 1 meter.

(2) The frequency response shall be rated at <80 Hz to <13
kHz.

(3) The amplifier shall deliver 210 watts with a total
harmonic distortion <1 percent.
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8.21.4.7 A microphone having the following characteristics
shall be used:

(1) The microphone shall be a condenser type.

(2) The microphone polar pattern shall be omnidirectional.

(3) The frequency response shall be flat +0.5 dB from 100 Hz
to 15 kHz

(4) The residual noise shall be <-30 dB.

(5) The microphone shall accept signals of at least 130 dBA.

8.21.4.8 A speech transmission index (STI) analyzer having
the following characteristics shall be used:

(1) The STI PA analyzer shall be capable of measuring and
displaying a single value STI PA result to two decimal
places with a seven octave band modulated noise test
signal using the Netherlands Organization for Applied
Scientific Research (TNQO) verified algorithm.

(2) The STI PA analyzer shall conform to IEC60268, Sound
System Equippment—Part 16: Objective Rating of Speech Intelli-
gibility by Speech Transmission Index.

8.21.4.9 All the apparatus identified in 8.7.4.6 and 8.7.4.7
shall be located in the hemi-anechoic chamber and arranged as
shown in Figure 8.7.4.9(a) and Figure 8.7.4.9(b).

8.21.4.10 The HATS test mannequin shall be positioned in
the chamber as shown in Figure 8.7.4.9(a) and Figure
8.7.4.9(Db).

8.21.4.10.1 The distance between the HATS test mannequin
and the microphone shall be 1.5 m, +25 mm/-0 mm (5 ft,
+1in./-0in.), and theyshall be facing each other.

8.21.4.10.2 The distance between the HATS test mannequin
MRP and the floor shall be 1.5 m, +25 mm/-0 mm (5 ft,
+lin./-0in.).

8.21.4.10.3 The distance between the microphone and the
floor shall be 1.5 m, +25 mm/-0 mm (5{t,+1 in./-0 in.).

8.21.4.11 The test chamber shall be filled with broadband
pink noise with a tolerance of +l dB per octave band from
100 Hz to 10 kHz.

8.21.4.12 The pink noise speaker shall be placed directly
beneath the microphone and oriented such that the central
axis of the speaker cone is directly facing the microphone.

8.21.4.12.1 The speaker shall be situated on top of a block of
isolating acoustic foamn such that no part of the speaker box is
contacting the floor or the microphone stand, to prevent
conduction of sound to the microphone.

8.21.4.12.2* The height of the speaker off the floor shall be at
least 0.125 m (5 in.), as measured from the bottom of the
speaker box, and the distance between the speaker and micro-
phone shall be no less than 1 m (40 in.), as measured from the
top of the speaker grille/enclosure.

8.21.4.12.3 The pink noise speaker shall be placed as indica-
ted in Figure 8.7.4.12.3.

8.21.4.13 The pink noise speaker shall be fully equalized flat,
from 100 Hz to 10 kHgz, to within +1 dB on a relative scale in %
octave bands, as measured at the microphone position.

8.21.4.14 The STI test signal from the mannequin shall be
adjusted to achieve an A-weighted sound level of 97 dB, +0.5 dB
at the MRP, 50 mm, +3 mm (2 in. + %4 in.) from the test manne-
quin's mouth.
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8.21.4.14.1 The microphone used for calibrating the STI
signal shall be omnidirectional and oriented in a horizontal
front-facing manner.

8.21.4.14.2 The STI signal shall be equalized flat to within
+] dB on a relative scale in % octave bands, as measured at the
MRP of the HATS.

8.21.4.14.3 The HATS shall be calibrated as follows:

(1) Equalize flat with pink noise to 97 dBA from 100 Hz -
10 kHz to +1 dB on a Y% octave scale.

(2) Reduce the levels for the 125 Hz octave band (the 100,
125, 160 ' octave bands) by 10 dB.

(3) Reduce the levels for the 250 Hz octave band (the 200,
250, 315 5 octave bands) by 2 dB.

(4) Apply the STI PA signal and adjust the Sound Pressure
Level (SPL) to 97 dBA, +0.5 dBA.

8.21.4.15 The gain of the powered speaker amplifier used to
generate the pink noise shall be adjusted to achieve an
A-weighted sound level of 9 dB, +0.5 dB below the signal level
generated as identified in 8.21.4.14, measured at the micro-
phone placed as identified in 8.21.4.10.1 and 8.21.4.10.3.

8.21.5 Procedure.

8.21.5.1 The method for measuring the STI shall be as speci-
fied in IEC 60268, Sound System Equipment — Part 16: Olbjective
Rating of Speech Intelligibility by Speech Transmassion Index, with the
modified apparatus specified in 8.21.4.

8.21.5.2 The medium-size facepiece with inner mask and
second stage regulator in the normal use mode shall be fitted
to the HATS test mannequin in the following manner:

(1) Place the chin of the mannequin in the chin cup of the
facepiece.

(2) Place the facepiece to seal against the face of the HATS
test mannequin.

(3) Pass the head harness of the facepiece over the HATS test
mannequin and tighten it in a manner that maintains the
symmetry of the facepiece on the HATS test mannequin,
using talc to minimize friction between the HATS test
mannequin and the strap.

(4) Tighten the straps to a tension of 50 N (11.2 Ibf).

8.21.5.3 Three medium-=ize facepieces shall be tested in the
chamber having an ambient noise field as specified in 8.21.4.11
through 8.21.4.15. Each facepiece shall be mounted as speci-
fied in 8.21.5.2 and then tested as follows:

(1) Record three separate measurements for each donning of
the facepiece.

(2) Perform five separate donnings.

(3) Record a total of 45 measurements: 3 (facepieces) x 3
(measurements) x 5 (donnings) = 45 measurements.

8.21.6 Report.

8.21.6.1 The STI PA signal sound pressure level (SPL) per
octave band, the modulation transfer index per octave band,
and overall STI score at the mouth reference point (MRP) (see
3.3.30) shall be recorded and reported.

8.21.6.2 The STI PA signal SPL per octave band, the modula-
tion transfer index per octave band, and overall STI score at
the microphone measurement point (MMP) (see 3.3.29) shall
be recorded and reported.
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8.21.6.3 The pink noise SPL per octave band at the MMP (see
3.3.29) shall be recorded and reported.

8.21.6.4 The STI score for each facepiece measurement
sampled as described in 8.21.5.3 (a total of 45 scores) shall be
recorded and reported, and the starting time of each facepiece
donning shall be recorded.

8.21.6.5 The average for each donning shall be calculated,
recorded, and reported. There shall be a total of 15 averages of
3 measurements (5 averages for each of the three facepiece
samples). See Figure 8.7.6.5.

8.21.7 Interpretation.

8.21.7.1 The averages calculated in 8.21.6.5 shall be used to
determine a pass or fail in accordance with Section 7.14.

8.21.7.2 If any of the 15 averages have achieved a score less
than the minimum threshold specified in Section 7.14, the
facepiece shall be considered to have failed and shall be repor-
ted as such.

8.21.7.3 1If all 15 averages have achieved scores equal to or
greater than the minimum threshold specified in Section 7.14,
the facepiece shall be considered to have passed and shall be
reported as such.

8.22 Low Power Capacity Test.

8.22.1 Applicasion. This test shall apply to all electronic devi-
ces required for SCBA by the requirements of Chapter 6.

8.22.2 Samples. Each sample to be tested shall be as specified
in 4.3.9.

8.22.3 Specimen Preparation. Specimens shall be condi-
tioned for a minimum of 4 hours and tested at an ambient
temperature of 22°C, £3°C (72°F, £5°F) and RH of 50 percent,
+25 percent.

8.22.4 Apparatus. A BC electric load tester capable of regulat-
ing a current draw of the SCBA battery, in conjunction with a
BC voltmeter, shall be provided.

8.22.5 Procedure.

8.22.5.1 Each electronic device shall be tested with a variable
power source to determine that the electronic device will
continue to operate down to the cease-proper-operation volt-
age level or percent capacity remaining value specified by the
manufacturer.

8.22.5.2 Where multiple electronic devices that are part of the
SCBA share a common power source, the minimum amount of
power that causes the activation of the low power source alert
signal shall be determined with all electronics sharing the
common power source operating at their respective maximum
power consumption under normal use.

8.22.5.2.1 Each electronic device power source shall be tested
by discharging it at the cumulative nominal operating current
for all electronic devices utilizing the power source, as specified
by the manufacturer, until the voltage falls to the level at which
the electronic device low power source alert signal illuminates
as specified in Section 7.16.

8.22.5.2.2 Upon reaching this voltage, the current drain shall
be increased to the cumulative peak current drain of all elec-
tronic devices utilizing the power source, as specified by the
manufacturer. Under these conditions and for a period of at

least 2 hours, the power source voltage shall remain above the
voltage that will cause the electronic device to cease proper
operation.

8.22.6 Report.

8.22.6.1 The electronic device shall be observed for activation
of the low power source alert signal.

8.22.6.2 The electronic device shall be observed for the
display of the low power source alert signal down to the cease-
proper-operation voltage level or percent capacity remaining
value.

8.22.6.3 The power source voltage shall be observed with
respect to the cease-proper-operation voltage level or percent
capacity remaining value.

8.22.6.4 The eventsin 8.22.6.1 through 8.22.6.3 shall be recor-
ded and reported.

8.22.7 Interpretation.

8.22.7.1 Electronic device low power source alert signal func-
tion shall be evaluated to determine pass or fail performance.

8.22.7.2 Electronic device power source voltage equal to or
greater than the cease-proper-operation voltage level or
percent capacity remaining value shall constitute passing
performance.

8.23 Emergency Breathing Safety System (EBSS) Cold Temper-
ature Performance Test.

8.23.1 Application. This test method shall apply to two
complete SCBA.

8.23.2 Samples. Each sample to be tested shall be as specified
in4.3.9.

8.23.3 Specimen Preparation.

8.23.3.1 Specimens for conditioning shall be two complete
SCBA.

8.23.3.2 Prior to testing, the SCBA shall be placed in an ambi-
ent environment of 22°C, +3°C (72°F, +#5°F) and RH of
50 percent, +25 percent for a minimum 12-hour dwell period.

8.23.3.3 The air used in the SCBA breathing air pressure
vessels shall comply with the quality requirements of
NFPA 1989.

8.23.4 Apparatus.

8.23.4.1 The SCBA shall be placed in an environmental cham-
ber and positioned to simulate the normal wearing position of
the SCBA on a person as specified by the manufacturer.

8.23.4.2 Buring the cold temperature exposures, the SCBA
shall be mounted on a Scott Aviation Model No. 803608-01 or
803608-02 test headform or equivalent.

8.23.4.3 The thermocouple or other temperaturesensing
element used shall be mounted within the chamber in a
manner in which it will be exposed directly to the chamber
atmosphere.

8.23.4.4 Two test headforms shall be connected to two breath-
ing machines specified in Section 8.1.

8.23.4.5 The breathing machines shall be permitted to be
located either inside or outside the environmental chamber.
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8.23.5 Procedure.

8.23.5.1 The variation in pressure extremes caused by the cold
temperature performance test configuration shall be deter-
mined as specified in 8.23.5.1.1 and 8.23.5.1.2.

8.23.5.1.1 For the receiving SCBA, the airflow performance
test, as specified in Section 8.1, shall be carried out using the
configuration specified in 8.2.4, with a breathing frequency set
at 31, +1/-0 inhalation/exhalation cycles per minute and a
tidal volume set at 3.4 L, £0.1 L. The difference in pressure
between the twn tests shall be calculated by subtracting the
values obtained using the configuration defined in 8.2.4 from
the values obtained using the configuration specified in
Section 8.1.

8.23.5.1.2 For the donor SCBA, the airflow performance test,
as specified in Section 8.1, shall be carried out using the config-
uration specified in 8.2.4, with a breathing frequency set at 29,
+0/-1 inhalation/exhalation cycles per minute and a tidal
volume set at 3.4 L, £0.1 L. The difference in pressure between
the two tests shall be calculated by subtracting the values
obtained using the configuration defined in 8.2.4 from the
values obtained wusing the configuration specified in
Section 8.1.

8.23.5.2 For the receiving SCBA, the facepiece pressure
during each entire test shall be read from the strip chart
recorder and corrected by adding the value of the difterence in
pressure calculated in 8.23.5.1.1 to determine pass or fail, as
specified in 7.2.1.1.

8.23.5.3 For the donor SCBA, the facepiece pressure during
each entire test shall be read from the strip chart recorder and
corrected by adding the value of the difference in pressure
calculated in 8.23.5.1.2 to determine pass or fail as specified in
7201

8.23.5.4 The receiving and donor SCBA shall be cold soaked
at the minimum operating temperature specified by the manu-
facturer for a minimum of 12 hours.

8.23.5.4.1 The receiving SCBA shall have a pressure of 7 bar,
+0.6 bar/-0 bar (100 psi, +10 psi/-0 psi) for the cold soak.

8.23.5.5 The receiving SCBA shall then be tested for airflow
performance as specified in Section 8.1, with a breathing
frequency set at +1/-0 inhalation/exhalation cycles per minute
with a tidal volume set at 3.4 L, +0.1 L. (115 oz, +3.4 oz), with
the chamber air temperature at the minimum operating
temperature specified by the manufacturer +0 - 5°C (+0
- 10°F).

8.23.5.5.1 For the EBSS cold temperature performance test,
the airflow performance test shall begin alter five cycles of the
breathing machine and shall continue to operate through at
least 36 bar (520 psi) of the donor SCBA breathing air pressure
vessel inlet pressure.

8.23.5.6 The donor SCBA shall then be tested for airflow
performance as specified in Section 8.1, with a breathing
frequency set at 29 +0/-1 inhalation/exhalation cycles per
minute and a tidal volume set at 3.4 L., +0.1 L. (115 oz, +3.4 0z),
with the chamber air temperature at the minimum operating
temperature specified by the manufacturer + 0 - 5°C (+ 0
- 10°F).

8.23.5.7 The minimum opcratin% temperature specified by
the manufacturer shall be —18°C. (0°F) or colder.
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8.23.6 Report.

8.23.6.1 The facepiece peak inhalation pressure and peak
exhalation pressure shall be recorded and reported for each
test condition.

8.23.6.2 The activation and operation of the donor SCBA
EOSTI or the failure of the donor SCBA EOSTI to activate and
operate shall be recorded and reported.

8.23.6.3 The activation and identification of the donor SCBA
HUDB visual alert signals shall be recorded and reported.

8.23.7 Interpretation.

8.23.7.1 The peak inhalation and peak exhalation shall be
used to determine pass or fail performance for each test proce-
dure.

8.23.7.2 One or more specimens failing this test shall consti-
tute failing performance.

8.23.7.3 Failure of the donor SCBA EOSTI alarm signal to
activate and remain active during the test shall constitute fail-
ing performance.

8.23.7.4 Failure of the donor SCBA HUB to display the
breathing air pressure vessel content or to display the visual
alert signal during the test shall constitute failing performance.

8.24 Optional Toxic Induswial Chemical Permeation Resist-
ance Test.

8.24.1 Application. This test method shall apply to complete
SCBA.

8.24.2 Samples. Samples shall be complete SCBA with textile
and backframe removed as soon as possible to reduce contami-
nated disposal volumes.

8.24.3 Specimen Preparation. Prior to testing, specimens
shall be conditioned at a temperature of 21°C, +3°C (70°,
+5.4°F) and a relative humidity of 50 percent, +25 percent.

8.24.4 Apparatus.

8.24.4.1 SCBA shall be tested within a chemical exposure
chamber as shown in Figure 8.24.4.1 within a chemical hood.
The chemical exposure chamber shall be as follows:

(1) Constructed of a material with minimal chemical interac-
tion with a list of challenge chemicals

(2) Capable of exhausting a challenge chemical into the
chemical hood

(3) Adequately sized to allow the test headform and SCBA
pneumatics to be exposed to challenge chemicals

8.24.4.2 The test headform shown in Figure 8.24.4.2 shall
have the following characteristics:

(1) Constructed of a material with minimal chemical interac-
tion with a list of challenge chemicals at the test concen-
trations

(2) Manufactured from grade 304 stainless steel to conform
to the exterior dimensions specified in ISO 16900-1, Respi-
ratory protective devices — Methods of test and test equipment —
Part 1: Betermination of inward leakage, tor the 50th percen-
tile

(3) A25mm (I in.) diameter breathing tube extending from
the center of the lip area down and out the neck area
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FIGURE 8.24.4.1
Chamber.

Example of a Chemical Exposure

(4) Leak{ree sampling ports approximately 6 mm (% in.) in
diameter located within the right ocular area and
centered at the intranasal area

(5) An optional 6 mm (!4 in.) diameter pressure probe
shown in Figure 8.24.4.2 located within the opposite
ocular area as the sampling port

8.24.4.3 The breathing machine used shall have the following
characteristics:

(1) The breathing waveform shall be sinusoidal.
(2) Bisplacement and cam shall be adjusted for 1.6 L, +0.1 L
tidal volume.

8.24.4.4 Chamber concentration sampling shall be capable of
measuring the real-time concentiation.

8.24.4.5 The chemical chamber conditioning system shall be
capable of maintaining temperature at 27°C, +2°C (80°F,
+3.6°F).

8.24.4.6 An exterior Grade B or better air source for SCBA
shall be introduced through the chamber wall at a pressure
above the EOSTI setpoint.

8.24.5 General Procedures for Testing.

8.24.5.1 The breathing machine shall be verified at 12 L/min,
+1 L/min.

8.24.5.2 SCBA facepieces shall be mounted on the headform
in accordance with manufacturer instructions. In addition, the
following shall be met:

(1) If a shroud or other accessory is being tested as part of
the respirator system, they shall be mounted properly and
be serviceable.

(2) Batteries shall be removed from the “PASS” device betore
testing begins.

(3) EOSTTI shall be disabled, if possible.

8.24.5.3 The SCBA facepiece seal shall be verified either via
qualitative or quantitative means.

8.24.5.4 The CGA connection on SCBA shall be firmly
attached, and the torque shall be verified using a calibrated
torque wirench to exert the manufacturer-required foot-pounds
of torque pressure.

8.24.5.5 While the SCBA is breathing, the chemical exposure
chamber doors shall be shut and a 15minute chemical back-
ground shall be collected from both the nasal and ocular
regions.

8.24.6 Procedure for Gas Challenges.

8.24.6.1 Gas challenges specified in Table 7.18.1 shall be used.
The general chamber schematic shall be as provided in Figure
8.246.1.

8.24.6.2 Chemical challenge shall be introduced into the
chamber at 10,000 ppm, +1000 ppm.

8.24.6.3 The l-hour challenge time shall begin upon reaching
5,000 ppm in the concentration of the respective test chemical.

8.24.6.4 Sampling pumps for nasal and ocular sampling shall
provide continuous sampling over the entire test period.

8.24.6.5 After 60 +1/-0 minutes of chemical challenge,
sampling pumps shall be stopped and the chemical challenge
chamber evacuated using the chemical challenge chamber
exhaust system.

8.24.7 Procedure for Liquid Challenges.

8.24.7.1 Liquid challenges specified in Table 7.18.1 shall be
used.

8.24.7.2 Chemical challenges shall be applied at a concentra-
tion 020 g/m®.

8.24.7.3 All surfaces containing breathing air that are outward
facing in the as-worn configuration of the respirator shall have
surface areas calculated based on geometric approximations to
within 10 percent.

8.24.74 A low-pressure hand-held nebulizer as shown in
Figure 8.24.7 4 shall be used to properly distribute the defined
mass of chemical based upon the calculated surface area.
Chemical overspray shall be accomimodated for based upon
pretest experimentation.

8.24.7.5 All outward-facing surfaces of the respirator shall be
fully challenged within 5 minutes.
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FIGURE 8.24.4.2 Test Headform.
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FIGURE 8.24.6.1 General Chamber Schematic.
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FIGURE 8.24.7.4 Example of a Hand-Held Nebulizer.

8.24.7.6 Upon completion of the chemical spray, the chemical
chamber enclosure shall be closed and the sampling pumps
and breathing machine shall be activated.

8.24.7.7 After 60 +1/-0 minutes from the completion of the
chemical challenge, sampling pumps shall be stopped and the
chemical challenge chamber evacuated using the chemical
challenge chamber exhaust system.

8.24.8 Procedure for Vapor Challenges.

8.24.8.1 Vapor challenges specified in Table 7.18.1 shall be
used.

8.24.8.2 Chemical challenge shall be introduced via a gas
breathing air pressure vessel or volatilization from a container
within or into the chamber at 10,000, 1000 ppm.

8.24.8.3 Upon reaching the minimum challenge concentra-
tion, the l-hour challenge time shall begin.

8.24.8.4 Sampling pumps for nasal and ocular sampling shall
provide continuous sampling over the entire test period.

8.24.8.5 After 60 +1/-0 minutes of chemical challenge,
sampling pumps shall be stopped and the chemical challenge
chamber evacuated using the chemical challenge chamber
exhaust system.

8.24.9 Report. Total permeation for the ocular and nasal
regions shall be recorded and reported in ppm for each speci-
men of SCBA and for each chemical tested.

8.24.10 Interpretation.

8.24.10.1 The concentration from both the ocular and nasal
regions shall be used to determine pass or far'l for each chal-

lenge type.

8.24.10.2 One or more specimens failing any test procedure
for any chemical elected to be tested by the manufacturer shall
constitute failing performance for that chemical.

Annex A Explanatory Material

Annex A is nat a part of the requirements of this NFPA document but is
included for informational purposes only. This annex contains explan-
atory material, numbered to corwspond with the applicable text para-

graphs.

A.1.1.1 The use of SCBA by emergency services personnel is
always assumed to be in atmospheres immediately dangerous to
life or health (IBLH). It could be difficult to predetermine
hazardous conditions, concentrations of toxic materials, or
percentages of oxygen in air; or under other emergency condi-
tions, including but not limited to, rescue, hazardous materials
response, tactical law enforcement operations, confined space
entry, terrorist incident response, and similar operations;
where oxygen deficiency, particulates, toxic products, products
of combustion, or other IBLH atmospheres exist or could exist
at the incident scene. Thus, SCBA are required at all times
during emergency service operations in IBLH environments.

It could be difficult to predetermine hazardous conditions,
concentrations of toxic materials, percentages of oxygen in air,
or other emergency conditions (including but not limited to
rescue, hazardous materials response, tactical law enforcement
operations, confined space entry, terrorist incident response,
and similar operations) where oxygen deficiency, particulates,
toxic products, products of combustion, or other IBLH atmos-
pheres exist or could exist at the incident scene.

A.1.1.5 Both NIOSH 42 CFR 84, “Approval of Respiratory
Protective Bevices,” and NFPA 1986 require any accessory
attached to an SCBA to be certified under both of those docu-
ments.

Emergency response organizations are cautioned that acces-
sories are not part of the certified product but could be
attached to a certified product by means not engineered,
manufactured, or authorized by the certified product manufac-
turer.

Emergency response organizations are cautioned that if an
accessory or its means of attachment causes the performance of
the certified product to be compromised, the certified product
might not be compliant with the standard with which it was
originally certified as compliant. Additionally, if an accessory or
the accessory's means of attachment are not designed and
manufactured from suitable materials for the hazardous envi-
ronments of emergency incidents, the failure of the accessory
or of the means of attachment could cause injury to the user.

Where users desire an accessory that is not part of the certifi-
cation of the SCBA, the user must contact the SCBA manufac-
turer to seek approval for the accessory.

Attachment of any accessory that is not approved and part of
the certification of the SCBA will void the certification.

A.1.2.2 Although SCBA that meet this standard have been
tested to more stringent requirements than required for
NIOSH certification, there is no inherent guarantee against
SCBA failure or emergency services personnel injury. Even the
best-designed SCBA cannot compensate for abuse or the lack
of'a respirator training and maintenance program. The severity
of these tests should not encourage or condone abuse of SCBA
in the field.

The environmental tests utilized in this standard alone
might not simulate actual field conditions, but they are devised
to put extireme loads on SCBA in an accurate and reproducible
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manner by test laboratories. However, the selection of the envi-
ronmental tests was based on summary values derived from
studies of conditions that relate to field use.

A.1.3.1.1 Itisimportant to note that the duration of the SCBA
air supply is dependent upon the volume of air in the breath-
ing air pressure vessel and its rate of consumption, and that the
use of an EBSS will reduce the duration of the air supply from
the breathing air pressure vessel. In addition, it is strongly
recommended that the AHJ develop standard operating proce-
dures and training requirements to ensure that the EBSS is
properly used.

A.1.3.6 Procedures for the use of SCBA and combination
SCBA/SARs addressed by this standard should be determined
by the authority having jurisdiction (AHJ).

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 evaluate
testing laboratories. In determining the acceptability of installa-
tions or procedures, equipment, or materials, the “authority
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 instal-
lation, procedure, or use. The “authority having jurisdiction”
may also refer to the listings or labeling practices of an organi-
zation that is concerned with product evaluations and is thus in
a position to determine compliance with appropriate standards
for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AH]J). The phrase
“authority having jurisdiction,” or its acronym AH]J, is used in
NFPA standards in a broad manner because jurisdictions and
approval agencies vary, as do their responsibilities. Where
public 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; building
offichal; electrical inspector; or others having statutory author-
ity. For insurance purposes, an insurance inspection depart-
ment, rating bureau, or other insurance company
representative may be the authority having jurisdiction. In
many circumstances, the 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-
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 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 listing organization
to identify a listed product.

A.3.3.13 Combination SCBA/SAR. Combination SCBA/SARs
consist of the following:

(1) An SCBA certified as compliant with NFPA 1986 and
having a minimum rated service life of 30 minutes

(2) A connection for the attachment of an airline that
provides a continuous supply of breathing air that is inde-
pendent of the SCBA breathing air supply

The definition does not include SARs that are used in
conjunction with escape self-contained breathing apparatus
(ESCBA) where the ESCBA provide less than a minimum rated
service life of 30 minutes. For the purpose of this standard,
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combination SCBA/SARs are encompassed by the terms self-
contained breathing apparatus and SCBA.

A.3.3.16 Component. Components include items required for
the design and construction of the product and are evaluated
and tested as a part of the whole product.

A.3.3.17 Compressed Breathing Air. The quality of the
compressed breathing air used in open-circuit SCBA has a
direct effect on the performance of the equipment. It is there-
fore imperative that breathing air consistent with the design
criteria established in this standard is used to ensure that the
SCBA will continue to meet the performance criteria contained
in this standard. It has been established through years of expe-
rience that breathing air that meets the requirements of
NFPA 1989, which specifies a maximum moisture content of24
ppmor drier [ie, a dew point of -54°C (-65°F) or lower| and
a maximum particulate level of 5 mg/m?* air, will meet the
needs of both emergency services personnel and the SCBA. (See
also 8.1.3.3.)

A.3.3.42 NIOSH Certified. An SCBA being “NIOSH certified”
is only one part of the certification process to NFPA 1986.
SCBA that are only NIOSH certified are not compliant with
NFPA 1986 and should not be construed as having certification
as compliant with NFPA 1986. See Section 4.1 for further
details. For the NIOSH certification to remain in effect, the
SCBA must be used and maintained in the “as approved”
condition.

NIOSH certification is conducted in accordance with the
requirements of 42 CFR 84, Subpart H.

A.3.3.47 Product Label. The product label is not the certifica-
tion organization's label, symbol, or identifving mark; however,
the certification organization's label, symbol, or identifying
mark can be attached to the product label or be part of it.

A.3.3.55 Self-Contained Breathing Apparatus (SCBA). For the
purposes of this standard, where the term is used without a
qualifier, it indicates only open-circuit self-contained breathing
apparatus or combination SCBA/SARs. [See also 3.3.3,
Atmaos phere-Supplying Respirator; 3.3.13, Combination SCBA/SAR;
and 3.3.63, Supplied Air Respirator (SAR).]

A.3.3.63 Supplied Air Respirator (SAR). For the purposes of
this standard, combination SCBA/SARs are encompassed by
the terms self-contained breathing apparatus and SCBA.

A.4.2.1 The certification organization should have sufficient
breadth of interest and activity so that the loss or award of a
specific business contract would not be a determining factor in
the financial well-being of the agency.

A.4.25 The contractual provisions covering certification
programs should contain clauses advising the manufacturer
that if requirements change, the product should be brought
into compliance with the new requirements by a stated effective
date through a compliance review program involving all
currently listed products.

Without these clauses, certifiers would not be able to move
quickly to protect their names, marks, or reputations. A prod-
uct safety certification program would be deficient without
these contractual provisions and the administrative means to
back them up.

A.4.2.6 Investigative procedures are important elements of an
effective and meaningful product safety certification program.



ANNEX A

1986-55

A preliminary review should be carried out on products submit-
ted to the agency before any major testing is undertaken.

A.4.2.9 Such inspections should include, in most instances,
witnessing of production tests. With certain products, the certif-
ication organization inspectors should select samples from the
production line and submit them to the main laboratory for
countercheck testing. With other products, it might be desira-
ble to purchase samples in the open market for test purposes.

A.4.3 The testing facility should take suitable precautions to
protect testing personnel and to guard against catastrophic fail-
ure that could result in a high-pressure gas release, fragmenta-
tion, and flying parts and debris. Catastrophic failure can
occur, because many tests specified in Chapter 8 involve
compressed gas breathing air pressure vessels containing high
pressures, and the tests are rigorous in nature.

A.4.5.4 For example, this situation exists when a product is
wholly manufactured and assembled by an entity or entities for
another, separate entity that puts its name and label on the
product (frequently called “private labeling”) and markets and
sells the product as its own product.

A.4.5.5 Subcontractors include, but are not limited to, a
person or persons, company, firm, corporation, partnership, or
other organization having an agreement with or under
contract with the compliant product manufacturer to supply or
assemble the compliant product or portions of the compliant
product.

A4.6.1 ISO Guide 27 is a component of the accreditation of
certification organizations specified in 4.1.5 and 4.2.3 of this
standard. Those paragraphs contain mandatory reference to
ISO/IEC Guide 17065, Conformity assessment — Requirements for
badies certifying products, processes and services, in which ISQ/IEC
Guide 27 is referenced.

A.4.6.2 By definition, a hazard might involve a condition that
can be imminently dangerous to the end user. Therefore, the
investigation should be started immediately and completed in
as timely a manner as is appropriate considering the particulars
of the hazard being investigated.

A.4.6.11 Petermination of the appropriate corrective action
for the certification organization to initiate should take into
consideration the severity of the product hazard and its poten-
tial consequences to the safety and health of end users. The
scope of testing and evaluation should consider, among other
things, testing to the requirements of the standard to which the
product was listed as compliant; the age of the compliant prod-
uct and the type of use and conditions to which the compliant
product has been exposed; the care and maintenance that has
been provided; the use of expertise on technical matters
outside the certification organization's area of competence;
and product hazards caused by circumstances not anticipated
by the requirements of the applicable standard. As a guideline
tor determining between a safety alert and a product recall, the
following product hazard characteristics, based on 42 CFR 84,
Subpart E, §84.41, are provided:

Critical: A product hazard that judgment and experience
indicate is likely to result in a condition immediately hazardous
to life or health (IHLH) for individuals using or depending on
the compliant product.

If an IHLH condition occurs, the user will sustain or will

likely sustain an injury of a severity that could result in loss of

life, resultant significant bodily injury, or loss of bodily func-
tion, either immediately or at some point in the future.

Major A: A product hazard other than Cadtical that is likely to
result in failure to the degiee that the compliant product does
not provide any protection or reduces protection and that is not
detectable to the user.

The phrase reduws protection means the failure of specific
protective design (s) or feature(s) that results in degradation of
protection in advance of reasonable life expectancy to the
point that continued use of the product is likely to cause physi-
cal harm to the user, or where continued degradation could
lead to IHLH conditions.

Major B: A product hazard other than Cattical or Major A that
is likely to result in reduced protection and that is detectable to
the user.

The term reduws protection means the failure of specific
protective design (s) or feature(s) that results in degradation of
protection in advance of reasonable life expectancy to the
point that continued use of the product is likely to cause physi-
cal harm to the user, or where continued degradation could
lead to IHLH conditions.

Minor. A product hazard other than Critical, Major A, or
Major B that is not likely to materially reduce the usability of
the compliant product for its intended purpose or a product
hazard that is a departure from the established applicable
standard and has little bearing on the effective use or opera-
tion of the compliant product for its intended purpose.

Where the facts are conclusive, based on characteristics of
the hazard classified as indicated in the preceding paragraphs,
the certification organization should consider initiating the
following corrective actions with the authorized and responsi-
ble parties:

(1)  Crtical product hazard characteristics: product recall

(2) Major A product hazard characteristics: product recall or
safety alert, depending on the nature of the specific prod-
uct hazard

(3) Major B product hazard characteristics: safety alert or no
action, depending on the nature of the specific product
hazard

(4) Minorproduct hazard characteristic: no action

A5.2.3 Currently, the lowest temperature at which SCBAs can
function is established by the manufacturer. However, this
temperature must be —18°C (0°F) or colder. While the temper-
ature for the performance of the cold-temperature-soak
portions of the environmental temperature tests is specified by
the manufacturer for certitying SCBAs, organizations specifying
SCBAs should conduct a hazard and risk assessment, such as
defined in MIL STB-810H, Environmental Engineering Considera-
tims and Laboratory Tests, to determine possible cold-
temperature exposures and the potential remedies that can be
provided to prevent the adverse effects of long-term cold-
temperature exposures to SCBAs while engaged in field opera-
tions. The hazard and risk assessment should account for
expected operating conditions, especially the range of temper-
atures that are likely to be experienced at the organization’s
location, the length of time for such exposures, the manner of
storage for SCBAs and any prestaging of SCBAs prior to their
use (including equipment used for warming of SCBA units),
and the specific operating procedures for the organization in
the use of SCBAs — particularly in low-temperature environ-
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ments. Specific procedures by the organization should include
cautions and inspection procedures that are associated with use
of SCBAs under cold-temperature-exposure conditions. Organ-
izations can find further information from the National Insti-
tute for Occupational Safety and Health (NIOSH) at: https://
www cde.gov/niosh/npptl/ppe-fireservice/scha/infograph-
ics.html.

A5.2.6 Recharging breathing air pressure vessels should
follow applicable safe filling practices outlined in, but not limi-
ted to, NFPA 1500 and the SCBA manufacturer's instiructions.

A.5.2.7 Users should be aware that NFPA 1852 requires that
all SCBA be airflow tested in accordance with the manufactur-
er's instructions at least annually. This interval of testing might
not be adequate if SCBA are used frequently. It is recommen-
ded that airflow testing be based on the number of SCBA uses
rather than solely on time intervals.

A.6.4 Use of the RIC UAC is intended for emergency situa-
tions. Recharging breathing air pressure vessels during routine
operations and training should follow applicable safe filling
practices outlined in, but not limited to, NFPA 1500,
NFPA 1852, and manufacturers' instructions.

A.7.1 The current NIOSH certification test method, 42 CFR
84, “Approval of Respiratory Protective Bevices,” uses a ventila-
tion rate of 40 L/min, while NFPA 1986 requires an airflow test
based on a ventilation rate of 100 L/min. A ventilation rate of
100 standard L/min encompasses the 98th percentile of all
firefighters studied. The ability of the SCBA to supply the
100 L/min of breathing gas is measured in this airflow
performance test by monitoring the pressure within the face-
picce. Specific response times for both the pressure transducer
and the recorder are specified in this standard. It is important
to note that if other types of recording devices, measuring
equipment, and testing methods are used, pressure fluctua-
tions might appear in the facepiece as short (millisecond)
negative pressure spikes. The significance of these spikes to the
actual protection afforded the user by the SCBA is not fully
understood at this time. Additional snidies are needed to deter-
mine the significance, if any, of these spikes. Because the nega-
tive spikes might affect the actual protection offered by the
SCBA, it is recommended that a facepiece fitting program be
established. Quantitative fitting tests are recognized to be the
best method for determining the facepiece-to-face seal and
should be performed by the fire service wherever SCBA are
used. For departments that wish to perform quantitative fit test-
ing, a suggested procedure for conducting such tests can be
found in ANSI Z88.2, Practices for Respiratory Protection; ANSI
2.88.10, Respirator Fit Test Methods, and 29 CFR 1910.34, “Respi-
ratory Protection.”

A.7.6 This standard contains an abrasion test that is used to
evaluate the outside surface of the facepiece lens. This stand-
ard does not address the abrasion resistance of the interior
surface of the facepiece lens. Current facepiece lens interior
surfaces can be uncoated, coated with an antifog agent, coated
with an abrasion-resistant agent that does not comply with the
performance required in Section 7.6, or coated with an
abrasion-resistant coating that does comply with the perform-
ance required in Section 7.6. Information regarding coatings
on the lens interior surface should be obtained from the SCBA
manufacturer.

A.7.18.1 Manufacturers can choose to have testing performed
against one or more of the chemicals provided in Table 7.18.1.
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A.8.1.3.3 The quality of the compressed breathing air used in
open-circuit SCBA has a direct effect on the performance of
the equipment. It is therefore imperative that breathing air
consistent with the design criteria established in this standard is
used to ensure that the SCBA will continue to meet the
performance criteria contained in this standard. It has been
established through years of experience that breathing air that
meets the requirements of NFPA 1989, which specifies a maxi-
mum moisture content of 24 ppm or drier [i.e., a dew point of
-54°C (-65°F) or lower] and a maximum particulate level of
5 mg/m3 air, will meet the needs of both emergency services
personnel and the SCBA.

A.8.1.5.1 The following is the calibration procedure for a
breathing machine:

(1) Equipment setup: With the breathing machine stopped,
connect a spirometer (Collins Medical model 06031 or
equivalent) to the mouth of the headform such that an
airtight connection is made. Indication of an airtight
connection should be interpreted as an imperceptible
change in indicated spirometer volume over a 30-second
period.

(2) For volume measurementat 100 L/min rate:

(a) Select the “Breathe at 100 L/min Rate” on the
breathing machine control panel.

(b) Measure the tidal volume of the breathing machine
bellows by reading the spirometer.

(c) Verifyvolume measured (Vm) to be 3.4L, +0.1 L.

(d) Select “stop” on the breathing machine control
panel.

(8) Volume measurement at 40 L./min rate:

(a) Select “Breathe at 40 L/min Rate” on the breathing
machine control panel.

(b) Measure the tidal volume of the breathing machine
bellows by reading the spirometer.

(c) Verify volume measured (Vm) to be 1.67 L, +0.1 L.

(d) Select “stop” on the breathing machine control
panel.

(4) Adjustments:

(a) If the volume measured (Vm) is between 3.3 L and
3.5 L for the 100 L/min breathing rate and between
1.67 L and 1.77 L for the 40 L/min breathing rate,
the breathing machine is readyfor the NFPA airflow
performance testing to be conducted.

(b) If the volume measured (V) is not between 3.3 L
and 3.5 L for the 100 L/min breathing rate and not
between 1.57 and 1.77 L for the 40 L/min breath-
ing rate, the breathing machine must be adjusted
appropriately and the Vm remeasured before the
NFPA airflow performance testing is conducted.

A.8.3.45 See Annex B for surrogate breathing air pressure
vessel preparation.

A.8.5.4.5 A means for doing this is by use of'a properly calibra-
ted smoke meter and standard light source.

A.8.5.4.7 Silica flour can present a health hazard. When using
silica flour, ensure that the chamber is functioning properly
and not leaking.

A8.7.4.12.2 Any changes made to the pink noise speaker
configuration require recalibration of the pink noise spectrum
in accordance with 8.7.4.13.
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A.8.7.4.15 There are differences between the speech transmis-
sion characteristics of flexible and rigid facepieces employed by
the user community associated with this standard. The test
method specified in this paragraph reflects the operational use
or environment that a typical user could encounter. If
improved speech transmission characteristics are required, the
user should consider utilizing a rigid facepiece or a supplemen-
tary voice communications system.

A.8.21.4.12.2 Any changes made to the pink noise speaker
configuration require recalibration of the pink noise spectrum
in accordance with 8.7.4.13.

Annex B Surrogate Breathing Air Pressure Vessel Preparation
Procedure

This annex is not a part of the requirements of this NI'PA document
but is included for informational purposes only.

B.1 Recommended Procedure for Surrogate Breathing Air
Pressure Vessel Preparation. Terms used in the procedure are
as follows:

(1) Free-Air Volume (V): The amount of air in cubic feet at
standard atmospheric conditions stored in the breathing
air pressure vessel

(2) Water Volume (W1/): Internal volume of the test breath-
ing air pressure vessel determined by calculating water
displacement

(3) Rated Storage Pressure (P): The nominal storage pres-
sure rating of the breathing air pressure vessel at room
temperature

B.2 Determining Mass of Air Stored in Breathing Air Pressure
Vessel (M). The following formula is used to determine M:

[B.2]
M =0.0748V

where:
M = mass of air in breathing air pressure vessel (Ibm)
V = free-air volume (ft*)

B.3 Determining Nominal Design Weight (). Weight can be
estimated based on the following components:

[B.3]
W=W+W,+M

where:

W, = tare weight of empty breathing air pressure vessel less
breathing air pressure vessel valve

W, = weight of breathing air pressure vessel valve assembly

M = mass of air in breathing air pressure vessel (Ibm)

B.4 Determining Ballast Rod Length (L). The ballast rod
length (L) is determined by measuring the overall length from

the neck of the breathing air pressure vessel to the center of

the bottomn of the breathing air pressure vessel (L,). The threa-
ded engagement of the breathing air pressure vessel valve is
also measured (L,).

The overall length is calculated as follows (dimensions are
shown in Figure 8.3.4.7):

[B.4]
L=1-L,+0.32 in.

Note that it is important to ensure that the ballast rod does
not extend beyond the breathing air pressure vessel.

B.5 Determining the Nominal Diameter of the Ballast Rod (D).
The nominal diameter (D) of the ballast rod is calculated as
follows:

[B.5a]

(M-0.00318)Y,
D = 2.060,F—————2

where:

M = air mass in breathing air pressure vessel (Ibm)
V, = air volume in breathing air pressure vessel (in.*)
L = ballast rod length (in.)

The air volume in the breathing air pressure vessel (V) is
calculated as follows:

[B.5b]
147V
O (P+14.7)17.28

where:
V = free-air volume of breathing air pressure vessel (ft*)
P = rated storage pressure

B.6 Determining the Necessary Foam Weight (WF). The WI-is
found by subtracting the ballast rod weight fcom the total air
storage weight as follows:

[B.6]
WF = (M -0.2388)(D*)(L)

where:

M = air mass in breathing air pressure vessel (Ibm)
D = nominal diameter of ballast rod (in.)

L = hallastrod length (in.)

The foam should have a molded density of 5.5 Ibf/fe3.

B.7 Breathing Air Pressure Vessel Preparation. Empty the
breathing air pressure vessel of air and fally open the breathing
air pressure vessel valve. Remove the breathing air pressure
vessel valve from the breathing air pressure vessel. A means of
threading the ballast rod to the breathing air pressure vessel
valve must be incorporated. That procedure is most readily
implemented by removing the dip tube from the breathing air
pressure vessel valve and adding a %-16-UNC female thread on
the end of the breathing air pressure vessel valve mounting
thread.

B.8 Ballast Rod Machining. The ballast rod is machined from
ASTM BI6 brass (hard). The machining details are provided in
Figure 8.3.4.7. Care should be taken to ensure that the rod
does not interfere with the breathing air pressure vessel at the
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valve end, which might require machining a short thread relief
at the breathing air pressure vessel valve end of the ballast rod,
as indicated in Figure 8.3.4.7.

B.9 Breathing Air Pressure Vessel Foam Filling. Once the
breathing air pressure vessel valve has been installed and the
ballast rod has been installed and torqued, the breathing air
pressure vessel should be positioned vertically with the fill/vent
holes pointing upward. Foam should be added to the breathing
air pressure vessel to fully fill all voids and maintain the previ-
ously calculated breathing air pressure vessel weight. The
entire volume of the breathing air pressure vessel will fill, and
excess fham will vent out of the two fill holes. This material
should be removed from the external surface of the breathing
air pressure vessel.

B.10 Comparison of Total Mass of Surrogate Breathing Air
Pressure Vessel to Submitted Breathing Air Pressure Vessel.
The fully pressurized breathing air pressure vessel submitted
for testing and the completed surrogate breathing air pressure
vessel should be weighed separately. The weight of the surro-
gate breathing air pressure vessel cannot vary from the weight
of the pressurized breathing air pressure vessel that was submit-
ted for testing by more than 5 percent.

Annex C Informational References

C.1 Referenced Publicaions. 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 require-
ments of this document unless also listed in Chapter 2 for
other reasons.

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

NFPA 1500™, Standard on Fire Bepartment Occupational Safety,
Health, and Wellness Program, 2021 edition.

NFPA 1852, Standard an Selection, Care, and Maintenance of
Open-Circuit  Self-Contained Breathing Apparatus (SCBA), 2019
edition.

NFPA 1989, Standard on Breathing Air Quality for Imergency
Servues Resperatory Protection, 2019 edition.

C.1.2 Other Publications.

C.1.2.1 ANSI Publications. American National Standards
Institute, Inc. (operations) 25 West 43rd Street, 4th Floor, New
York, NY 10036; (headquarters) 1899 L Street, NW, l1th Floor,
Washington, BC 20036.

ANSI Z88.2, Practuces for Respiratory Protection, 1992.
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ANSI Z88.10, Respirator Iit Test Methads, 2001,

C.1.2.2 ISO Publications. International Organization for
Standardization, ISQ Central Secretariat, BIBC II, Chemin de
Blandonnet 8, CP 401 - 1214 Vernier, Geneva, Switzerland.

ISO Guide 27, Guidelines for corrective action to be taken by a
certification body in the event of misuse of its mark of conformity, 1983.

ISQ/IEC 17065, Con formity assessment — Requirements for bodies
certifying products, processes and services, 2012.

C.1.2.3 US Government Publications. US Government
Publishing Office, 732 North Capitol Street, NW, Washington,
BC 20401-0001.

Title 29, Code of Federal Regulations, Part 1910.34, “Respi-
ratory Protection,” 8 January 1998.

Title 42, Code of Federal Regulations, Part 84, “Approval of
Respiratory Protective Bevices, Tests for Permissibility,” 8 June
1995.

C.1.2.4 US Military Publications. US Army Bevelopmental
Test Command (BTC), Technology Management Bivision
(CSTE-BTC-TT-M), 314 Longs Corner Road, Aberdeen Proving
Ground, MB 21005-5055.

MIL STB-810H, Lnvironmental Ingineering Considerations and
Laboratory Tests, 2019.

C.2 Informational References.

C.2.1 ANSI Publications. American National Standards Insti-
tute, Inc. (operations) 25 West 43rd Street, 4th Floor, New
York, NY 10036; (headquarters) 1899 L Street, NW, 11th Floor,
Washington, BC 20036.

ANSI Z788.6. Respiratory Protection—Respirator Use—Physical
Qualifications for Personnel, 1984.

C.2.2 ASTM Publication. ASTM International, 100 Barr
Harbor Brive, P. Q. Box 700, West Conshohocken, P.A 19428-
2959.

ASTM BI16, Standard Specification for Free-Cutting Brass Rod, Bar
and Shapes for Use in Screw Machines, 2000.

C.2.3 ISO Publications. International Organization for Stand-
ardization, ISQ Central Secretariat, BIBC II, Chemin de Blan-
donnet 8, CP 401 - 1214 Vernier, Geneva, Switzerland.

ISO/IEC Guide 65, General requirements for bodies aper ating
product certification systems, 1996.

C.3 References for Extracts in Informational Sections.
(Reserved)
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Accessories Design Requirements, 6.7

End-of-Service-Time Indicator (EOSTI) Design
Requirements, 6.2

General Design Requirements, 6.1

Optional Emergency Breathing Safety System (EBSS) Design
Requirements, 6.6

Optional HUD Design Requirements, 6.3
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mode), 6.3.9
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AG.4

RIC UAC Coupling, 6.4.7
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RIC UAC Male Fitting, 6.4.4
Power Source Design Requirements, 6.5
Drip
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Detfinition, 3.5.21
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Facepiece
Definition, 3.3.25
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Additional SCBA HUD Performance, 7.11
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Gas Breathing Air Pressure Vessel Performance Requirements, 7.13
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Labeling and Infermatien, Chap. 5 Definition, 3.3.46
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Definition, 3.2.4, A.3.2.4
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Definition, 3.3.48
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Definition, 3.5.41
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Detinition, 3.3.42, A.3.3.42

Definition, 3.3.54
Self-Centained Breathing Apparatus (SCBA)
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Service Life
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Seund Pressure Level (SPL)
Detinition, 3.3.58
Specimen
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Speech Transmissien Index (STI)
Detfinition, 3.3.60
SPL
Definition, 3.3.61
Standard
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STI
Detfinition, 3.3.62
Supplied Air Respirater (SAR)
Detfinition, 3.3.63, A.3.3.63
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Precedure, Annex B
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Recommended Procedure for Surrogate Breathing Air Pressure
Vessel Preparation, B.1

Synthetic Breathing Air
Definition, 3.3.64
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Procedure, 8.19.5
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Sequence of Events for the Standards
Development Process

Once the cunvent edition is published, a Standarcl s opened for

Public Input.

Step 1 - Input Stage

* Input accepted from the public or other committees for
consideration to develop the First Braft

® Technical Committee holds First Braft Meeting to revise
Standard (23 weeks); Technical Committee(s) with Cor-
relating Committee (10 weeks)

® Technical Committee ballots on First Braft (12 weeks);
Technical Committee(s) with Correlating Committee
(11 weeks)

® Correlating Committee First Braft Meeting (9 weeks)

® Correlating Committee ballots on First Braft (5 weeks)

* First Braft Report posted on the document information

page
Step 2 — Conument Stage

® Public Comments accepted on First Braft (10 weeks) fol-
lowing posting of First Braft Report

e If Standard does not receive Public Comments and the

Technical Committee chooses not to hold a Second Braft

meeting, the Standard becomes a Consent Standard and

is sent directly to the Standards Council for issuance (see

Step 4) or

Technical Committee holds Second Braft Meeting

(21 weeks); Technical Committee(s) with Correlating

Committee (7 weeks)

Technical Committee ballots on Second Braft (11 weeks);

Technical Committee(s) with Correlating Committee

(10 weeks)

Correlating Committee Second Braft Meeting (9 weeks)

Correlating Committee ballots on Second Braft

(8 weeks)

* Second Braft Report posted on the document informa-
don page

Step 3 — NFPA Technical Meeting

* Notice of Intent to Make a Motion (NITMAM) accepted
(5 weeks) following the posting of Second Braft Report

o NITMAMSs are reviewed and valid motions are certified
by the Motions Committee for presentation at the NFPA
Technical Meeting

¢ NFPA membership meets 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 within
20 days of the NFPA Technical Meeting

e 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. Fallrevision cycle documents receiving certified amend-
ing motions take approximately 141 weeks to complete.

Commuittee Membership
Classifications">**

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

1. M Manufacturer: A representative of a maker or mar-

keter of a product, assembly, or system, or portion

thereof, that is affected by the standard.

User: A representative of an entity that is subject to

the provisions of the standard or that voluntarily

uses the standard.

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

2. U

4. L Labor: A labor representative or employee concerned
with saf ety in the workplace.
5. RT Applied Research/Testing Laboratory: A representative

of an independent testing laboratory or indepen-
dent applied research organization that promulgates
and/or enforces standards.

Enforcing Authority: A representative of an agency or
an organization that promulgates and/or enforces
standards.

Insurance: A representative of an insurance company,
broker, agent, bureau, or inspection agency.
Consumer: A person who is or represents the ultimate
purchaser of a product, system, or service affected by
the standard, but who is not included in (2).

Special Expert: A person not representing (1) through
(8) and who has special expertise in the scope of the
standard or portion thereof.

NOTE 1: “Standard” connotes code, standard, recom-
mended practice, or 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 project. 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 classificaton as the
parent organization.
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Submitting Public Input / Public Comment Through the Online Submission System

Following publication of the current edition of an NFPA standard, the development of the next edition
begins and the standard is open for Public Input.

Submit a Public Input
NFPA accepts Public Input on documents through our online submission system at www.nfpa.org. To use
the online submission system:

¢ Choose a document from the List of NFPA codes & standards or filter by Development Stage for
“codes accepting public input.”

¢ Once you arc on the document page, sclect the “Next Edition” tab.

¢ Choosc the link “The next edition of this standard is now open for Public Input.” You will be asked
to sign in or create a frec online account with NFPA before using this system.

¢ Follow the online instructions to submit your Public Input (see www.nfpa.org/publicinput for de-
tailed instructions).

¢ Once a Public Input is saved or submitted in the system, it can be located on the “My Profile” page
by selecting the “My Public Inputs/Comments/NITMAMSs” section.

Submit a Public Comment

Once the First Draft Report becomes available there is a Public Comment period. Any objections or fur-
ther related changes to the content of the First Draft must be submitted at the Comment Stage. To sub-
mita Public Comment follow the same steps as previously explained for the submission of Public Input.

Other Resources Available on the Document Information Pages

Header: Vicw document title and scope, access to our codes and standards or NFCSS subscription, and
sign up to receive email alerts.

Current &Prier Research current and previous edition information.

Ediliens
Nexd Editien Follow the committee’s progress in the processing of a standard in its next revision cycle.
el View current committee rosters or apply to a committee.
Committee

0 For members, officials, and AHJs to submit standards questions to NFPA staff. Our Technical
AskaTechnical | Questions Service provides a convenient way to receive timely and consistent technical assistance
Qugsyen when you need to know more about NFPA standards relevant to your work.

News Provides links to available articles and research and statistical reports related to our standards.

purchase Preducts | Iiscover and purchase the latest products and training.
&Training

Relstedpreducts | View related publications, training, and other resources available for purchase.
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Information on the NFPA Standards Develo pment Process

I. Applicable Regulations. The primary rules governing the processing of NFPA standards (codes, standards,
recommended practices, and guides) are the NFPA Regulations Governing the Bevelopment of NI'PA Standards (Regs). Other
applicable rules include NFPA Bylaws, NFPA Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in
the NI'PA Standards Bevelopment Proce.ss, and the NFP.A Regulations Governing Petitions to the Board of Birectars from Becisions of
the Standards Council. Most of these rules and regulations are contained in the NFPA Standards Birectory. For copies of the
Birectory, contact Codes and Standards Administration at NFPA headquarters; all these documents are also 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 responsible
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 Braft Report and the Second Braft Report. (See Regsat
Section 1.4.)

IMI. Step 1: First Draft Report. The First Braft Report is defined as “Part one of the Technical Committee Report, which
documents the Input Stage.” The First Braft Report consists of the First Braft, Public Input, Committee Input, Committee
and Correlating Committee Staterments, Correlating Notes, and Ballot Statements. (See Regsat 4.2.5.2 and Section 4.3.)
Any objection toan action in the First Braft Report must be raised through the filing of an appropriate Comment for
consideration in the Second Braft Report or the objection will be considered resolved. [See Regsat 4.3.1(b).]

IV. Step 2: Second Draft Report. The Second Bralt Report is defined as “Part two of the Technical Committee Report,
which documents the Comment Stage.” The Second Brafi Report consists of the Second Brafi, Public Comments with
corresponding Committee Actions and Committee Statements, Correlating Notes and their respective Committee
Statements, Committee Comments, Correlating Revisions, and Ballot Statements. (See Regsat 4.2.5.2 and Section 4.4.)

The First Braft Report andthe Second Braft Report together constitute the Technical Committee Report. Any outstanding
objection following the Second Braft Report must be raised through an appropriate Amending Motion at the NFPA
Technical Meeting or the objection will be considered resolved. [See Regsat 4.4.1(b).]

V. Step 3a: Action at NFPA Technical Meeting. Following the publication of the Second Braft 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 (NITMAM). (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 result of a previous successful Amending
Motion. (See 4.5.3.2 through 4.5.3.6 and Table 1, Columns 1-3 of Regsfor a summary of the available Amending Motions
and who may make them.) Anyoutstanding objection following action at an NFPA Technical Meeting (and any further
Technical Committee consideration following successful Amending Motions, see Regsat 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.

V1. Step 3b: Documents Forwarded Directly to the Council. Where no NITMAM is received and certified in accordance
with 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 Regsat 4.5.2.5.)

VII. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters
related to the development, content, or issuance of any document of the 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 Birectors. Such appeals must be in
writtenform and filed with the Secretary of the Standards Council (see Regsat Section 1.6). Time constraints for filing an
appeal must be in accordance with 1.6.2 of the Regs. Objections are deemed to be resolved if not pursued at this level.

VIII. Step 4b: Document Issuance. The 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 within 75 days from the
date of the recommendation from the NFPA Technical Meeting, unless this period is extended by the Council (see Regs at
4.7.2). For documents forwarded directly to the Standards Council, the Council acts on the issuance of the document at its
next scheduled meeting, or at such other meeting as the Council may determine (see Regsat 4.5.2.5 and 4.7.4).

IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibilityfor the
administration of the codes and standards development process and the issuance of documents. However, where
extraordinary circumstances requiring the intervention of the Board of Birectors exist, the Board of Birectors may take
any action necessary to fulfill its obligations to preserve the integrity of the codes and standards development process
and to protect the interests of the NFP.A. The rules for petitioning the Board of Birectors can be found in the Regulations
Gaverning Petitions to the Board of Birectors from Becisions 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 the meeting will
be presented. To view the First Braft Report and Second Braft 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 (www.nfpa.org/
docinfo) or contact NFPA Codes & Standards Administration at (617) 984-7246.
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