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N O T I C E  

All questions or other  communica t ions  relat ing to this document  should be sent only to NFPA Head-  
quarters,  addressed to the at tent ion of the Commi t t ee  responsible for the document .  

For informat ion on the procedures for request ing Technical Commit tees  to issue Formal Interpretat ions,  
proposing Tentative Inter im Amendments ,  proposing amendments  for Commi t t ee  consideration, and appeals 
on matters  re la t ing to the content of the document ,  wri te  to the Secretary, S tandards  Council ,  Nat ional  Fire 
Protect ion Association, 1 Bat te rymarch  Park, P.O. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Commi t t ee  Projects shall not be considered the official posit ion of NFPA or any of its Commit tees  and  
shall not be considered to be, nor  be relied upon as, a Formal Interpretat ion.  

Users of this document  should consult  applicable Federal, State and local laws and regulations.  NFPA 
does not, by the publ icat ion of this document ,  intend to urge action which is not in compliance with appli- 
cable laws and this document  may not be construed as do ing  so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that  the Nat ional  Fire Protect ion Association recognizes that the tox- 
icity of the products  of combust ion is an impor tan t  factor in the loss of life from fire. NFPA has dealt with 
that  subject in its technical commit tee  documents  for many  years. 

There  is a concern that the growing use of synthetic mater ia ls  may produce more or addi t ional  toxic 
products  of combust ion in a fire environment .  The  Board has, therefore, asked all NFPA technical commit-  
tees to review the documents  for which they are responsible to be sure that the documents  respond to this 
current  concern. To assist the commit tees  in meet ing  this request,  the Board has appointed an advisory com- 
mit tee to provide specific guidance to the technical commit tees  on quest ions relat ing to assessing the hazards  
of the products  of combustion.  

Licensing Provision - -  This  document  is copyrighted by the National  Fire Protect ion Association 
(NFPA). 

1. Adoption by Reference - -  Public authori t ies  and others are urged to reference this document  in 
taws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and changes 
desired by the adopt ing  author i ty  must  be noted separately. Those using this method are requested to notify 
the NFPA (Attention: Secretary, Standards Council)  in wri t ing of such use. The term "adopt ion  by reference" 
means  the ci t ing of title and publ ishing informat ion only. 

2. Adoption by Transcription - -  A. Public authori t ies  with l awmaking  or ru le -making  powers only, 
upon wri t ten notice to the NFPA (Attention: Secretary, S tandards  Council) ,  will be granted  a royalty-free 
license to print  and republish this document  in whole or in part,  with changes and addit ions,  if any, noted 
separately, in laws, ordinances,  regulations,  adminis t ra t ive  orders or s imilar  ins t ruments  having  the force of 
law, provided that: (1) due notice of NFPA's copyright  is contained in each law and in each copy thereof; 
and, (2) that such print ing and republication is limited to numbers  sufficient to satisfy the jurisdict ion's  lawmak- 
ing or ru lemak ing  process. B. Once  this NFPA Code or Standard  has been adopted into law, all pr int ings  
of this document  by public authori t ies  with l awmaking  or ru lemaking  powers or any other persons desir ing 
to reproduce this document  or its contents as adopted by the jur isdic t ion in whole or in part,  in any form, 
upon writ ten request to NFPA (Attention: Secretary, Standards Council), will be granted a nonexclusive license 
to print,  republish,  and vend this document  in whole or in part,  with changes and addit ions,  if any, noted 
separately provided that due notice of NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement  to pay NFPA a royalty. Th is  royalty is required to provide funds for the research and 
development  necessary to cont inue the work of NFPA and its volunteers in cont inual ly  upda t ing  and revising 
NFPA standards. Under  certain circumstances, public authorit ies with lawmaking  or ru lemaking  powers may 
apply tot  and  may receive a special royalty when the public interest will be served thereby. 

3. Scope of License Grant - -  The  terms and condit ions set forth above do not extend to the index 
to this document .  

(For further explanation,  see the Policy Concern ing  the Adoption, Pr in t ing  and Publ icat ion of NFPA 
Documents  which is available upon request fi'om the NFPA.) 

Statement on NFPA Procedures 

This  material  has been developed under  the published procedures of the National  Fire Protection Associa- 
tion, which are designed to assure the appoin tment  of technically competent  Commit tees  having  balanced 
representation.  Whi le  these procedures assure the highest degree of care, nei ther  the National  Fire Protect ion 
Association, its members ,  nor  those par t ic ipat ing in its activities accepts any l iabil i ty result ing from com- 
pliance or noncompl iance  with the provisions given herein, for any restrictions imposed on mater ia ls  or pro- 
cesses, or for the completeness of the text. 

NFPA has no power or author i ty  to police or enforce compliance with the contents of this document  
and any certification of products  s tat ing compliance with requi rements  of this document  is made  at the peril 
of the certifier. 
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NFPA 1982 

Standard on 

Personal Alert Safety Systems (PASS) 
for Fire Fighters 

1993 Edition 

This edition of NFPA 1982, Standard on Personal Alert Safety Systems (PASS) for Fire 
Fighters, was prepared by the Technical Committee on Fire Service Protective Clothing 
and Equipment, and acted on by the National Fire Protection Association, Inc. at its 
Annual  Meeting held May 24-27, 1993, in Orlando, FL. It was issued by the Standards 
Council on July 23, 1993, with an effective date of August 20, 1993, and supersedes all 
previous editions. 

The 1993 edition of this document  has been approved by the American National 
Standards Institute. 

Origin and Development of NFPA 1982 

The Technical Committee on Protective Equipment for Fire Fighters began work on 
this standard in 1980 in answer to requests from the fire service to establish require- 
ments for a device that would signal for aid if a fire fighter became incapacitated while 
operating at an emergency. The International Association of Fire Fighters (IAFF) was 
instrumental  in the developmental work that resulted in this standard. Developmental 
work was completed in the spring of 1982, and submitted to the NFPA for official adop- 
tion. The first edition was presented at the Annual  Meeting in Kansas City, MO, and 
released on June  9, 1983. 

Between the first and second editions, the name of the technical committee changed 
to the Technical Committee on Fire Service Protective Clothing and Equipment. A sub- 
committee was organized to manage this document  and is named the Subcommittee on 
Personal Alert Safety Systems (PASS). The second edition was presented to the member- 
ship of the Association at the 1988 Annual  Meeting in Los Angeles, CA, and had an 
effective date of June  28, 1988. 

For this third edition, the Subcommittee on PASS undertook a complete revision to 
bring the document  into the same style format as other documents in this series. The 
subcommittee's work was completed in December, 1991, and the document  was passed 
onto the Technical Committee on Fire Service Protective Clothing and Equipment. This 
third edition was presented to the membership of the Association at the 1993 Annual  
Meeting in Orlando, FL, and was issued with an effective date of August 20, 1993. 
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ADMINISTRATION 1982-5 

NFPA 1982 

Standard on 

P e r s o n a l  Alert  Safety Sys t ems  (PASS) 

for  Fire  F ighters  

1993 Edition 

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

Information on referenced publications can be found in 
Chapter 6 and Appendix B. 

Chapter 1 Administration 

1-1 Scope. 

1-1.1" This standard specifies minimum design and per- 
formance criteria, and test methods for personal alert 
safety systems (PASS), to be used by fire fighters engaged 
in rescue, fire fighting, and other hazardous duties. 

1-1.2 This standard does not provide criteria for specialty 
PASS for use in proximity, approach, or entry fire fighting 
situations; or hazardous chemical operations. 

1-1.3 This standard is not intended to serve as a detailed 
manufacturing or purchase specification, but can be refer- 
enced in purchase specifications as minimum requirements. 

1-2 Purpose. 

1-2.1 The purpose of  this standard shall be to set mini- 
mum requi rements  for personal  alert safety systems 
(PASS), which are to be worn by fire fighters during emer- 
gency operations, and which will emit an audible alarm 
signal to summon aid in the event the fire fighter becomes 
incapacitated or needs assistance. 

1-2.2" Controlled laboratory tests used to determine 
compliance with the performance requirements of  this 
standard shall not be deemed as establishing PASS perfor- 
mance levels for all situations to which fire fighting person- 
nel can be exposed. 

1-2.3 Nothing herein is intended to restrict any jurisdic- 
tion or manufacturer  from exceeding these minimum 
requirements. 

1-3 Definitions. 

Alarm Signal. An audible warning that is identifiable 
as an indication that a fire fighter is in need of assistance. 

Annunciator. The device on a PASS unit designed to 
emit the alarm signal. 

Approach Fire Fighting. Limited, specialized exterior 
fire fighting operations at incidents involving fires produc- 
ing very high levels of conductive, convective, and radiant 
heat, such as bulk flammable gas and bulk flammable liq- 
uid fires. Specialized thermal protection from exposure to 
high levels of radiant heat is necessary for the persons 

involved in such operations due to the limited scope of 
these operations and the greater distance from the fire that 
these operations are conducted. Not entry, proximity, or 
structural fire fighting. (See also Entry Fire Fighting, Proxim- 
ity Fire Fighting, and Structural Fire Fighting.) 

Approved.* Acceptable to the "authority having juris- 
diction." 

Authority Having Jurisdiction.* The "authority hav- 
ing jurisdiction" is the organization, office, or individual 
responsible for "approving" equipment, an installation, or 
a procedure. 

Automatic. A functional mode in which the PASS 
motion detector is activated and is sensing the motion of 
the wearer, and causes an alarm signal after not sensing 
motion after a specified period of time. 

Certification/Certified. A system whereby a certification 
organization determines that a manufacturer has demon- 
strated the ability to produce a product that complies with 
the requirements of this standard, authorizes the manufac- 
turer 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 of the methods the manufacturer uses to determine 
compliance with the requirements of this standard. 

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

Compliance/Compliant. Meeting or  exceeding all 
applicable requirements of this standard. 

Drip. To run or fall in drops or blobs. 

Entry Fire Fighting. Extraordinarily specialized fire 
fighting operations that can include the activities of rescue, 
fire suppression, and property conservation at incidents 
involving fires producing very high levels of  conductive, 
convective, and radiant heat; such as aircraft fires, bulk 
flammable gas fires, and bulk flammable liquid fires. 
Highly specialized thermal protection from exposure to 
extreme levels of conductive, convective, and radiant heat 
is necessary for persons involved in such extraordinarily 
specialized operations due to the scope of  these operations 
and that direct entry into flames is made. Usually these 
operations are exterior operations; not structural fire fight- 
ing. (See also Approach Fire Fighting, Proximity Fire Fighting, 
and Structural Fire Fighting.) 

Follow-up Program. The sampling, inspection, tests, 
or other measures conducted by the certification organiza- 
tion on a periodic basis to determine the continued compli- 
ance of  listed products that are being produced by the 
manufacturer to the requirements of  this standard. 

Labeled. Equipment or materials to which has been 
attached a label, symbol, or other identifying mark of an 
organization acceptable to the "authority having jurisdic- 
tion" and concerned with product evaluation, that main- 
tains periodic inspection of production of labeled equip- 
ment or materials and by whose labeling the manufacturer 
indicates compliance with appropriate standards or perfor- 
mance in a specified manner. 
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Listed.* Equipment  or materials included in a list pub- 
lished by an organization acceptable to the "authori ty hav- 
ing jurisdict ion" and concerned with product  evaluation, 
that maintains periodic inspection of  product ion of  listed 
equipment  or materials, and whose listing states ei ther that 
the equipment  or  material meets appropr ia te  s tandards or 
has been tested and found suitable for use in a specified 
manner .  

Manual. A functional mode in which the PASS/alarm 
signal is activated by hand. 

Manufacturer. The  entity that assumes the liability and 
provides the warranty for the compliant  product .  

Melt. To change from solid to liquid, or be consumed,  
by action of heat. 

Motion Detector.  An integral port ion of the PASS that 
senses movement,  or  lack of movement,  and activates the 
alarm signal under  a specified sequence of  events. 

Off. A functional mode in which the PASS is deactivated. 

PASS. See Personal Mert  Safety System. 

Personal Alert Safety System (PASS). A device that is 
certified as being compliant  with this s tandard that emits 
an audible alarm to notify others and assist in locating a 
fire fighter in danger.  

Product Label. A label or  marking affixed to the PASS 
unit by the manufacturer  containing general  information, 
warnings, care, maintenance,  or  similar data. This product  
label is not the certification organization's label, symbol, or 
identifying mark; however, the certification organization's 
label, symbol, or identifying mark can be attached to it or 
be part  of  it. 

P r o x i m i t y  F i r e  F i g h t i n g .  Specia l ized  fire f ight ing 
operat ions that can include the activities of rescue, fire sup- 
pression, and proper ty  conservation at incidents involving 
fires producing  very high levels of conductive, convective, 
and radiant  heat, such as aircraft fires, bulk flammable gas 
fires, and bulk flammable liquid fires. Specialized thermal 
protection from exposure  to high levels of radiant  heat, as 
well as thermal  protect ion from conductive and convective 
heat, is necessary for persons involved in such operations 
due to the scope of these operat ions and the close distance 
to the fire that these operat ions are conducted al though 
direct entry into flame is NOT made. Usually these opera- 
tions are exterior  operat ions but might be combined with 
interior  operations;  not structural fire fighting, but  might 
be combined with structural fire fighting operations;  and 
not entry fire fighting. (See also Approach Fire Fighting, Entry. 
Fire Fighting, and Structural Fire Fighting.) 

Sample. A specified number  of PASS units taken from 
a manufacturer 's  current  product ion lot. 

Shall. Indicates a mandatory  requirement .  

Should. This term, as used in the Appendix,  indicates 
a r e c o m m e n d a t i o n  or  that  which is advised  hut  not  
required.  

Structural Fire Fighting. The activities of rescue, fire 
suppress ion ,  and  p r o p e r t y  conserva t ion  in bui ld ings ,  
enclosed structures, vehicles, vessels, or like propert ies  that 
are involved in a fire or emergency situation. 

1-4 Units. 

1.4.1 In this s tandard,  values for measurement  are fol- 
lowed by an equivalent in parentheses,  but  only the first 
stated value shall be regarded  as the requirement.  Equiva- 
lent values in parentheses shall not be considered as the 
requirement  as these values might be approximate.  

Chapter  2 Certif icat ion 

2-1 General. 

2-1.1 Personal alert  safety systems (PASS) that are labeled 
as being compliant  with this s tandard shall meet or exceed 
all applicable requirements  specified in this s tandard and 
shall be certified. 

2-1.2 MI certification shall be per formed by an approved 
certification organization. 

2-1.3 Compliant  units shall be labeled and listed. Such 
units shall also have a product  label or labels that meet the 
requirements  specified in Section 2-5. 

2-2 Certification Program. 

2-2.1" The  certification organization shall not be owned 
or controlled by manufacturers or vendors of the product  
being certified. The certification organization shall be pri- 
marily engaged in certification work and shall not have a 
monetary interest in the product ' s  ultimate profitability. 

2-2.2 The  certification organization shall refuse to certify 
products  to this s tandard that do not comply with all appli- 
cable requirements  of this s tandard.  

2-2.3* The  contractual provisions between the certifica- 
tion organization and the manufacturer  shall specify that 
certification is contingent on compliance with all applicable 
requirements  of this s tandard.  There  shall be no condi- 
tional, temporary,  or partial  certifications. Manufacturers 
shall not be authorized to use any label or reference to the 
certification organization on products  that are not manu- 
factured in compliance with all applicable requirements  of 
this standard.  

2-2.4* For certification, laboratory facilities and equip- 
ment  for conducting p rope r  tests shall be available, a pro- 
gram for calibration of all instruments shall be in place and 
operat ing,  and procedures  shall be in use to ensure p roper  
control  of  all testing. Good pract ice shall be followed 
regarding  the use of laboratory manuals, form data sheets, 
documented  calibration and calibration routines, perfor- 
mance verification, proficiency testing, and staff qualifica- 
tion and training programs.  

2-2.5 Manufacturers shall be required to establish and 
maintain a p rogram of product ion inspection and testing 
that meets the requirements  of  Section 2-4. 

2-2.6 The  manufacturers  and the certification organiza- 
tion shall evaluate any changes affecting the form, fit, or 
function of the certified product  to determine  its continual 
certification to this standard.  
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2-2.7* Product  cert if icat ion shall include a follow-up 
inspection p rogram with at least two random and unan- 
nounced visits per  12-month period.  

2-2.8 The  certification organization shall have a p rogram 
for investigating field reports  alleging malperformance or  
failure of  listed products.  

2-2.9 The  opera t ing  procedures  of the certification orga- 
nization shall provide a mechanism for the manufacturer  
to appeal  decisions. The  procedures  shall include the pre- 
sentation of  information from both sides of a controversy 
to a designated appeals  panel. 

2-2.10 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.  

2-3 Inspection and Testing. 

2-3.1 Sampling levels for inspection to de termine  compli- 
ance with this s tandard shall be established by the certifica- 
tion organization and the manufacturer  to ensure a r e a -  

sonable and acceptable reliabili ty at a reasonable  and 
acceptable confidence level that products  certified as being 
compliant  with the s tandard are compliant. 

2-3.2 Sampling levels for the test series for certification 
shall consist of 18 PASS units. PASS units shall be subjected 
to the test or tests specified in the test matrix, Table 2-3.2. 
Where  there is more than one test for a specific sample 
PASS, the order  of testing for that sample PASS shall be 
from top to bottom as shown in Table 2-3.2. 

2-3.3* Testing for de termining compliance with the per- 
formance requirements  specified in Chapter  4 shall be per- 
formed on complete PASS units. When a PASS incorpo- 
rates addit ional  features, including but  not limited to heat 
sensors, radio signaling or transmitt ing devices, etc., the 
presence of those addit ional features shall not cause the 
PASS to fail any performance requirement  of this standard.  
Where  a PASS is an integral part  of another  item of protec- 
tive clothing or protective equipment,  that item with the 
PASS incorporated shall be tested as a whole. 

2-3.4 No substitution or repair  of any PASS components  
shall be allowed dur ing  testing. 

Table 2-3.2 Test Matrix 

Test Samples Samples Samples Samples Samples Samples 
Order 1-3 4-6 7-9 10-12 13-15 16-18 

Sound Pressure Shock Sensitivity Retention System Water Drainage Heat/Flame Intrinsic Safety 
(Section 4-1) (Section 5-6) (Section 5-8) (Section 5-9) Test #1 (3-4.3) 
Samples 1-3 Samples 4-6 Samples 7-9 Samples 10-12 -Manual Mode- Samples 16-18 

(5-11.13) 
Sample 13 

Case Integrity Impact Resistance Heat Resistance Heat/Flame 
(Section 5-5) -Ambient- (Section 5-10) Test #2 
Samples 1-3 (5-7.2.1) Samples 10-12 -Automatic Mode- 

Sample 4 (5-11.14) 
Sample 14 

Electronic Temperature Impact Resistance Heat/Flame 
Stress -Cold- Test #3 

-Elevated- (5-7.2.2) -Automatic Mode- 
(5-2.3.1) Sample 5 (5-11.15) 

Samples 1-3 Sample 15 

Electronic Temperature Impact Resistance 
Stress -Elevated- 
-Low- (5-7.2.3) 

(5-2.3.2) Sample 6 
Samples 1-3 

Electronic Temperature 
Stress 

-Shock- 
(5-2.3.3) 

Samples 1-3 

Corrosion 
(Section 5-3) 
Samples 1-3 

I mmersion/Leakage 
(Section 5-4) 
Samples 1-3 
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2-3.5* All testing and inspection shall be per formed uti- 
lizing the battery power source(s) specified on PASS in 
accordance with 2-5.1.2(d). 

2-4 Manufacturer's Quality Assurance Program. 

2-4.1 The  manufac turer  shall provide  and maintain a 
quality assurance p rog ram that includes a documented  
inspection and product  recall system. The  manufacturer  
shall have an inspection system to substantiate compliance 
with this s tandard.  

2-4.2 The  manufacturer  shall maintain written inspection 
and testing instructions. The  instructions shall prescribe 
inspection and test of materials, work in process, and com- 
pleted articles. Cri teria for acceptance and rejection of  
materials, processes, and final product  shall be part  of the 
instructions. 

2-4.3 The  manufac tu re r  shall mainta in  records  of  all 
pass/fail tests. Pass/fail records shall indicate the disposition 
of  the failed material  or  product .  

2-4.4 The  manufacturer 's  inspection system shall provide 
for procedures  that ensure the latest applicable drawings, 
specifications, and instructions are used for fabrication, 
inspection, and testing. 

2-4.5 The  manufacturer  shall, as part  of the quality assur- 
ance program,  maintain a calibration p rogram of all instru- 
ments used to ensure p rope r  control of testing. The  cali- 
brat ion p rogram shall be documented  as to the date of 
calibration and performance verification. 

2-4.6 The  manufacturer  shall maintain a system for iden- 
tifying the app rop r i a t e  inspection status of  componen t  
materials, work in process, and finished goods. 

2-4.7 The  manufacturer  shall establish and maintain a 
system for controll ing nonconforming material,  including 
procedures  for the identification, segregation, and disposi- 
tion of  rejected material. All nonconforming materials or  
products  shall be identified to prevent  use, shipment,  and 
intermingling with conforming materials or products.  

2-4.8 The  manufac tu re r ' s  quali ty assurance  p r o g r a m  
shall be audi ted by the thi rd-par ty  certification agency to 
de termine  that the p rogram is sufficient to ensure contin- 
ued product  compliance with this s tandard.  

2-5 Product Labeling. 

2-5.1 Each PASS unit shall have a product  label or labels 
permanent ly  attached. 

2-5.1.1 The  following informat ion  shall a p p e a r  on a 
product  label placed in a conspicuous location and shall be 
pr in ted  in letters at least 1/16 in. (1.5 mm) in height: 

"THIS PASS MEETS ALL REQUIREMENTS OF 
NFPA 1982, STANDARD ON PERSONAL ALERT 
SAFETY SYSTEMS (PASS) FOR FIRE FIGHTERS, 

1993 EDITION." 

2-5.1.2 At least the following information shall appear  on 
a product  label(s) placed on each PASS unit in a user- 
accessible location, and shall be pr in ted  in letters at least 
1/16 in. (1.5 mm) in height: 

(a) Manufacturer 's  name 

(b) Model number  of design 

(c) Lot or serial number  

(d) Recommended battery type and size 

(e) Month and year of manufacture (uncoded) 

(f) Country of manufacturer .  

2-5.1.3 The  PASS product  label shall bear  the certifica- 
tion label, symbol, or identifying mark of the certification 
organization denot ing compliance. The  label, symbol, or 
identifying mark pr int ing shall be in at least l/4-in. (6-mm) 
high letters. The  label, symbol, or identifying mark shall be 
permit ted to appear  on the product  label placed in the 
user-accessible location. 

2-5.1.4 PASS also shall meet the labeling requirements  
for Class I, Division 1 hazardous locations of ANSI/UL 913, 
Standard for Intrinsically Safe Apparatus and Associated Appa- 
ratus for Use in Class L II, and III, Division 1 Hazardous 
Locations. 

2-5.2 All port ions of the required product  labels shall be 
pr in ted  at least in English. 

2-5.3 All product  labels also shall meet the requirements  
specified in Section 4-12. 

2-6 User Information. 

2-6.1 The  PASS manufacturer  shall provide,  with each 
PASS unit, instructions for maintenance, decontamination,  
cleaning, painting, storage, and frequency and details of 
inspection. 

2-6.2 The  PASS manufacturer  shall provide,  with each 
PASS unit, specific instructions regarding  the use, opera- 
tion, and limitations of the PASS, training materials, and 
warranty details. 

Chapter 3 Design Requirements 

3-1 Mode Selection. 

3-1.1 Personal alert  safety systems (PASS) shall incorpo- 
rate a mode selection device or devices to allow for opera-  
tion in three modes: (1) off, (2) manual, and (3) automatic. 
All modes of operat ion shall be clearly indicated to the user 
for the mode in use. 

3-1.2 All mode selection devices shall be protected against 
accidental change of operat ion or impact damage.  

3-1.3 All mode selection devices shall be rated for a ser- 
vice life of  not less than 50,000 cycles. 

3-1.4 All mode selection devices shall be capable of being 
switched to the manual or automatic mode by a single gloved 
hand. Gloves utilized for this function test shall have a 
thickness of 0.10 in. to 0.15 in. (2.5 mm to 3.8 ram). 

3-1.5 Only one action shall be requi red  to switch the 
mode selection device(s) from any mode to manual. 

3-1.6 When the PASS is sounding the alarm signal, either 
in the automatic mode or  after being switched from the 
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automatic mode to the manual mode, it shall require at least 
two separate and distinct manual  actions to silence the 
alarm signal. 

3-1.7 PASS shall be provided with a visual indication of 
mode status and an audible indication of a change in mode 
selection when switching from off to automatic, off to man- 
ual, or manual to automatic. 

3-2 Motion Detector. 

3-2.1 PASS shall incorporate a motion detector that shall 
sense movement and automatically sound the alarm signal 
specified in 3-3.3 if no movement is sensed tor 30 seconds, 
-+ 5 seconds. The alarm signal shall be preceded by a pre- 
alert signal, specified in 3-3.2, that shall sound 7 seconds, 
+ 3/-0 seconds, before the sounding of the alarm signal. 

3-2.2 The motion detector shall be operable independent  
of the angle of deployment of the PASS. 

3-2.3 PASS shall sound the alarm signal specified in 3-3.3 
within 30 seconds, +5 seconds, of failure of the motion 
detector to warn of such failure. 

3-3 Signals. 

3-3.1 Operational Signal. 

3-3.1.1 PASS shall emit an audible signal within 1.0 sec- 
ond of being switched to automatic mode, indicating to the 
user that the unit  is functioning properly. 

3-3,2 Pre-Alert Signal, 

3-3.2.1 The pre-alert signal shall have a fiequency not less 
than 1000 Hertz (Hz) nor more than 4000 Hz. 

3-3.2.2 PASS shall sound the pre-alert signal 7 seconds, 
+ 3/-0 seconds, preceding sounding of the alarm signal. 

3-3.2.3 During the pre-alert signal sounding,  all other 
audible signals shall be rendered inactive. 

3-3.2.4 The pre-alert signal shall be audible in a variable or 
noncont inuous tone and shall be a distinct and different 
sound from the alarm signal. 

3-3.2.5 PASS shall provide tor a motion-induced cancella- 
tion of the alarm signal after the pre-alert signal and prior to 
the sounding of the alarm signal. 

3-3.2.6 Cancellation of the sounding of the pre-alert signal 
shall not require the use of the user's hand(s). 

3-3.2.7 PASS shall re turn  to the automatic mode upon 
cancellation of the pre-alert signal. 

3-3.3 Alarm Signal. 

3-3.3.1 The alarm signal shall consist of a minimum of 
three primary frequencies. Each primary frequency shall 
not be less than 1000 Hertz (Hz) nor more than 4000 Hz. 
These frequencies shall be sounded either sequentially or 
simultaneously. 

3-3.3.2 PASS shall sound the alarm signal when placed in 
the manual mode. 

3-3.3.3 PASS shall sound the alarm szgnal when activated 
by the motion sensor if no movement is sensed for 30 sec- 
onds, _+5 seconds. When activated by the motion sensor, 
the alarm signal shall be preceded by the pre-alert signal, 
which shall sound 7 seconds, +3 / -0  seconds, before the 
sounding of the alarm signal. 

3-3.3.4 During the alarm signal sounding, all other audi- 
ble signals shall be rendered inactive. 

3-3.3.5 The alarm s~gnal shall be audible in a variable or 
noncont inuous tone. 

3-3.3.6 The alarm signal shall not be deactivated by the 
motion sensor. 

3-3.4 Low Battery Warning Signal. 

3-3.4.1 While in the automatic mode, PASS shall emit an 
audible low batteu warning signal that is distinct and differ- 
ent from the pre-alert and alarm signals. 

3-4 General Design Requirements. 

3-4.1" Where the PASS is secured by the retention system 
in a wearing position in accordance with the manufactur- 
er's instructions, the retention system shall not affect the 
proper function of the mode selection device or devices 
specified in Section 3-1 and shall not affect the perfor- 
mance of the PASS. 

3-4.2* The battery compartment  shall be isolated from 
the operating components so as to prevent damage to the 
o p e r a t i n g  c o m p o n e n t s  f rom ba t te ry  leakage. Wires 
between compartments shall be sealed. 

3-4.3 PASS shall meet the requirements for Class I, Divi- 
sion 1 hazardous locations of ANSI/UL 913, Standard for 
Intrinsically Safe Apparatus and Associated Apparatus for Use in 
Class I, H, and III, Division 1 Hazardous Locations. 

Chapter 4 Performance Requirements  

4-I Sound Pressure Level. 

4-1.1 Pre-Alert Signal. 

4-I.1.1 When tested as specified in Section 5-1, Sound Pres- 
sure Level Testing, personal alert safety systems (PASS) shall 
function properly as specified in 3-3.2, and the pre-alert szgnal 
sound pressure level shall be between 70 and 85 dBA. 

4-1.2 Alarm Signal. 

4-1.2.1 When tested as specified in Section 5-1, Sound 
Pressure Level Testing, PASS shall function properly as 
specified in 3-3.3, and the alarm signal sound pressure level 
shall not be less than 95 dBA for an uninter rupted dura- 
tion of not less than 1 hour. 

4-1.2.2 The alarm signal shall not be deactivated by the 
motion sensor. 

4-1.3 Low Battery Warning Signal. 

4-1.3.1 When tested as specified in Section 5-1, Sound 
Pressure Level Testing, PASS shall function properly as 
specified in 3-3.4, and the low batter~ warning szgnal sound 
pressure level shall be between 70 and 85 dBA. 
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4-2 Electronic Temperature Stress. 

4-2.1 When tested as specified in Section 5-2, Electronic 
Tempera tu re  Stress Testing, PASS shall function proper ly  
as specified in Sections 3-2 and 3-3. 

4-3 Corrosion Resistance. 

4-3.1 When tested as specified in Section 5-3, Corrosion 
Resistance Testing, PASS shall function proper ly  as speci- 
fied in Sections 3-2 and 3-3. 

4-4 Immersion/Leakage Resistance. 

4-4.1 When tested as specified in Section 5-4, Immersion/  
Leakage Testing, PASS shall function proper ly  as specified 
in Sections 3-2 and 3-3, there  shall be no water inside the 
battery compar tment ,  and there shall be no water in the 
electronics compartment .  

4-5 Case Integrity. 

4-5.1 When tested as specified in Section 5-5, Case Integ- 
rity Testing, PASS shall function proper ly  as specified in 
Sections 3-2 and 3-3, and the PASS shall suppor t  the test 
weight without affecting case integrity or causing visible 
damage. 

4-6 Shock Sensitivity. 

4-6.1 When tested as specified in Section 5-6, Shock Sen- 
sitivity Testing, the PASS pre-alert signal shall not cancel. 

4-7 Impact Resistance. 

4-7.1 When tested as specified in Section 5-7, Impact  
Resistance Testing, PASS shai~ function proper ly  as speci- 
fied in Sections 3-2 and 3-3. 

4-8 Retention System. 

4-8.1 When tested as specified in Section 5-8, Retention 
System Testing, PASS shall function proper ly  as specified 
in Sections 3-2 and 3-3, and the PASS retention system 
shall withstand a static force of 100 lb, + 1/-0 lb (445 N, 
+ 5/-0 N). 

4-9 Water Drainage. 

4-9.1 When  tested as specified in Section 5-9, Water  
Drainage Testing, the PASS shall operate  as specified in 
3-3.3 and 4-1.2. 

4-10 Heat Resistance. 

4-10.1 When tested as specified in Section 5-10, Heat  
Resistance Testing, PASS shall not melt, drip,  or ignite. 

4-11 Heat and Flame Resistance. 

4-11.1 When tested as specified in Section 5-11, Heat and 
Flame Testing - -  Test 1, PASS shall function as follows: 

(a) The  alarm signal shall sound and continue to sound, 
as specified in 3-3.3. 

(b) The  after-flame shall not exceed 2.2 seconds. 

(c) Nothing shall fall off the PASS, and the PASS shall 
not fall from its mounted  position. 

(d) Two separate and distinct manual  actions shall be 
required to change the mode selection device from manual 
to off, as specified in 3-1.6. 

(e) The  pre-alert signal sound pressure level shall be as 
specified in 4-1.1. 

(f) The  alarm signal sound pressure level shall be as spec- 
ified in 4-1.2. 

4-11.2 When tested as specified in Section 5-11, Heat and 
Flame Testing - -  Test 2, PASS shall function as follows: 

(a) PASS shall emit the operat ional  signal, as specified in 
3-3.1. 

(b) The  after-flame shall not exceed 2.2 seconds. 

(c) Nothing shall fall off the PASS, and the PASS shall 
not fall from its mounted  position. 

(d) PASS shall cycle from automatic to pre-alert, as speci- 
fied in 3-2.1. 

(e) The  pre-alert signal shall sound as specified in 3-3.2. 

(f) PASS shall cycle from pre-alert to alarm, as specified in 
3-2.1. 

(g) The  alarm signal shall sound as specified in 3-3.3. 

(h) Two separate and distinct manual  actions shall be 
required to change the mode selection device from manual 
to off, as specified in 3-1.6. 

(i) The pre-alert signal sound pressure level shall be as 
specified in 4-1.1. 

(j) The  alarm signal sound pressure level shall be as spec- 
ified in 4-1.2. 

4-11.3 When tested as specified in Section 5-11, Heat and 
Flame Testing - -  Test 3, the PASS shall function as follows: 

(a) PASS shall emit the operat ional  signal, as specified in 
3-3.1. 

(b) The after-flame shall not exceed 2.2 seconds. 

(c) Nothing shall fall off the PASS, and the PASS shall 
not fall from its mounted  position. 

(d) The  mode selection device shall be capable of being 
switched from automatic to manual, as specified in 3-1.4 and 
3-1.5. 

(e) The  alarm signal shall sound, as specified in 3-3.3. 

(I) Two separate and distinct manual  actions shall be 
required to change from manual to off, as specified in 3-1.6. 

(g) The pre-alert signal sound pressure level shall be as 
specified in 4-1.1. 

(h) The  alarm signal sound pressure level shall be as 
specified in 4-1.2. 

4-12 Product Label Durability. 

4-12.1 When tested as specified in Section 5-12, Product 
Label Durabi l i ty  Test ing,  p roduc t  labels shall r emain  
attached to the PASS and shall be legible to the unaided eye. 
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Chapter 5 Test Requirements 

5-1 Sound Pressure Level Testing. 

5-1.1 Sample personal alert safety systems (PASS) shall be 
tested for sound pressure levels of the signals in accor- 
dance with ANSI S1.13, Methods for Measurement of Sound 
Pressure Level ® . The laboratory measurement  defined in 
ANSI S 1.13 shall be used tor these tests. All sound pressure 
level measurements shall be made with the sound level 
meter ballistics set to the peak response setting. 

5-1.1.I The sound pressure level tor the pre-alert signal 
shall be measured at a distance of 3.3 fi (1 m). 

5-1.1.2 The sound pressure level for the alarm signal shall 
be measured at a distance of 9.9 ft (3 m). 

5-1.1.3 The sound pressure level tor the low battery, warn- 
ing signal shall be measured at a distance of 3.3 ft (1 m). 
The test shall be conducted when the battery can no longer 
maintain the 95 dBA sound tor a period of 1 hour. 

5-1.2 Prior to conducting these tests, the sample PASS 
batteries shall be discharged to the level at which the PASS 
first emits the low battery, warning signal specified in 3-3.4. 

5-1.3 The sound pressure levels for each signal and the 
duration that the signal is emitted shall be measured and 
recorded to determine pass/t~til. 

5-2 Electronic Temperature Stress Testing. 

5-2.1 Sample PASS shall be subjected to a series of three 
temperature stress tests identified as Test 1 for elevated 
temperature, Test 2 for low operating temperature,  and 
Test 3 for temperature shock. Different sample PASS shall 
be used for each of the three test series. Each sample PASS 
tested shall be complete with power source. 

5-2.2 The test chamber or cabinet shall be capable of 
maintaining the required conditions throughout  the enve- 
lope of air sur rounding the sample PASS being tested, and 
these conditions shall be continuously monitored. 

5-2.3 For all three tests, different sample PASS shall be 
conditioned and used for each of the three test series. The 
conditioning shall be at the specified temperatures and 
exposure times. Following each test, the sample PASS shall 
be allowed to stabilize at ambient conditions prior to pro- 
ceeding to the next test. 

5-2.3.1 For Test 1, the sample PASS shall be placed in the 
test apparatus that has been stabilized at 120°F (49°C). 
After 6 hours, the temperature shall be raised within 1 
hour to 160°F (71°C) and maintained for 4 hours. The 
temperature  shall then be decreased within 1 hour  to 
120°F (49°C). This cycle shall be repeated twice. After the 
second cycle, the temperature  shall be raised to 160°F 
(71°C) for 4 hours. 

5-2.3.2 For Test 2, the sample PASS shall be placed in the 
test apparatus that has been stabilized at -40°F (-40°C) and 
maintained for a minimum of 4 hours. 

5-2.3.3 For Test 3, the sample PASS shall be placed in the 
test apparatus that has been stabilized at -40°F (-40°C), cold 
condition, for 4 hours. Sample PASS shall be removed from 
the cold condition and shall be placed within 5 minutes into 

another test apparatus that has been stabilized at 160°F 
(71°C), hot condition. After 4 hours, sample PASS shall be 
re turned to cold condition test apparatus for another 4 
hours. This cycle shall be repeated twice. Sample PASS shall 
then be allowed to stabilize at ambient conditions. 

5-2.4 For all three tests, sample PASS shall be removed 
following the specified conditioning, and function testing 
shall begin within 30 seconds of removal from condition- 
ing. For each test, sample PASS shall then be operated 
according to the manufacturer 's instructions to determine 
the proper functioning as specified in Sections 3-2 and 3-3 
for determining pass/fail. 

5-3 Corrosion Testing. 

5-3.1 A salt fog chamber shall be used for testing and 
shall meet the requirements ofASTM B 117, Standard Test 
Method for Salt Spray (Fog) Testing. 

5-3.2 Sample PASS shall be subjected to a 5 percent, --+- 1 
percent, salt solution fog at a chamber temperature of 95°F 
(35°C) for 48 hours in the typical wearing position as if 
worn by a fire fighter, as specified by the manufacturer. 
The PASS shall then be stored in an environment  of 72°F, 
-+5°F (22°C, -+3°C) at 50 percent -+5 percent  relative 
humidity, for a minimum of 48 hours. 

5-3.3 The sample PASS shall then be operated according 
to the manufacturer 's instructions to determine the proper 
functioning as specified in Sections 3-2 and 3-3 for deter- 
mining pass/fail. 

5-4 Immersion/Leakage Testing. 

5-4.1 The test water container shall be capable of cover- 
ing the uppermost point of the sample PASS with a depth 
of 3.3 ft (1 m) of water and shall maintain the PASS at that 
depth. 

5-4.2 The water shall be 64°F, --- 18°F (18°C, -+ 10°C) and 
the temperature of the water shall not change more than 
5°F (3°C) for the duration of the test. 

5-4.3 Sample PASS shall be conditioned prior to immersion 
at a temperature of 49°F, -+ 5°F (27°C, _+ 3°C) above the tem- 
perature of the water for a minimum of 2 hours. Sample 
PASS shall then be immersed in the test water container for 2 
hours. After 2 hours, the sample PASS shall be removed from 
the test water container and shall be wiped dry. 

5-4.4 The sample PASS shall then be operated according 
to the manufacturer 's instructions to determine the proper 
functioning as specified in Sections 3-2 and 3-3 for deter- 
mining pass/fail. 

5-4.5* The battery compartment of the sample PASS shall 
be opened and inspected for water leakage to determine 
pass/fail. 

5-4.6* The sample PASS shall then be reimmersed in the 
test water container for an additional 5 minutes. The bat- 
tery compartment  shall be open, and the battery shall not 
be installed. 

5-4.7 After 5 minutes, the sample PASS shall be removed 
from the test water container and shall be wiped dry. The 
sample PASS shall be opened and inspected for water leak- 
age to determine pass/fail. 
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5-5 Case Integrity Testing. 

5-5.1 Sample PASS shall be subjected to a test weight of  
442 lb (200 kg). The  test weight shall be placed on each 
surface of  the PASS case. The  test weight shall be placed so 
as to avoid impact loading. 

5-5.2 The  test weight shall remain on each surface of  the 
sample PASS case for 1 minute,  + 15/-0 seconds. 

5-5.3 After removal of the test weight, each surface of  the 
sample PASS case shall be examined to de termine  pass/fail. 

5-5.4 The  sample PASS shall then be opera ted  according 
to the manufacturer 's  instructions to de termine  the p roper  
functioning as specified in Sections 3-2 and 3-3 for deter-  
mining pass/fail. 

5-6 Shock Sensitivity Testing. 

5-6.1 Sample PASS shall be subjected to one test series 
conducted on each test orientation as specified in Figure 
5-6.1. A single test series shall consist of d ropp ing  the test 
ball three times. 
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Figure 5-6.1 Test orientation. 

5-6.2 Sample PASS shall be placed on a granite surface 
plate with minimum dimensions of  12 in. (width) × 12 in. 
(length) × 3 in. (thickness)(30.5 cm × 30.5 cm × 7.6 cm). 
Sample PASS shall be in direct contact with the granite 
surface plate and secured in such a manner  to prevent  
m o v e m e n t  of  the  sample  PASS d u r i n g  the test. T h e  
method of  securing the sample PASS shall not interfere 
with the surface being tested. 

5-6.3 The  sample PASS shall be placed in the automatic 
mode. The  testing shall be conducted dur ing  the sounding 
of  the pre-alert signal. 

5.6.4 A 0.375-in. (9.5-ram) I.D. × 6-in. (15.2-cm) long 
tube shall be positioned, with the long axis perpendicular  
within -+ 2 degrees,  in a vertical orientation over the center 
of the surface of the sample PASS being tested. The  bottom 
of  the tube shall be within 0.125 in. (3.2 mm) of the surface 
of  the sample PASS, but  shall not touch the PASS. A stain- 

less steel test ball measuring 0.313 in. (8 mm) O.D. shall be 
held at the top of the tube, then d ropped  through the tube 
and allowed to fall on the surface of the sample PASS. 

5-6.5 The  sounding of the pre-alert signal shall be moni- 
tored to determine  pass/fail. 

5-7 Impact Resistance Testing. 

5-7.1 Three  sample PASS shall be subjected to a series of 
impact tests; one for impact at ambient  temperature ,  one 
for impact at cold temperature ,  and one for impact at ele- 
vated temperature .  A different sample PASS shall be used 
for each of the three impact test series. Each sample PASS 
tested shall be complete with power source. 

5-7.2 A different sample PASS shall be condit ioned and 
used for each of the three impact test series. The  condition- 
ing at the specified temperatures  shall be an exposure of at 
least 4 hours. 

5-7.2.1 For the impact test series at ambient  temperature ,  
the sample PASS shall be exposed to a t empera ture  of 
73°F, _2°F (23°C, _+ I°C). 

5-7.2.2 For the impact test series at cold temperature ,  the 
sample PASS shall be exposed to a tempera ture  of-40°F,  
+ 2°F (-40°C, _ I°C). 

5-7.2.3 For the impact test series at elevated temperature ,  
the sample PASS shall be exposed to a tempera ture  of 
160°F, +2°F (71°C, _+ I°C). 

5-7.3 The  sample PASS shall be removed from condition- 
ing and set in the automatic mode. Test ing shall begin 
within 30 seconds of removal from conditioning. For each 
conditioning, the sample PASS shall be d ropped  a total of 
eight times from a distance of 9.9 ft (3 m) onto a concrete 
surface so that impact is on each face and on one corner  
and one edge of the PASS. The sample PASS shall not be 
permit ted to bounce a second time. 

5-7.4 Following each drop,  the sample PASS shall remain 
motionless and shall sound the pre-alert and alarm signals 
from the automatic mode to determine  the p rope r  function- 
ing as specified in 3-3.3 for de termining pass/fail, after 
which the alarm signal shall be s topped and the PASS reset 
to automatic mode for the next drop.  

5-7.5 The  entire single series of drops  shall be completed 
within 10 minutes of removal from conditioning. 

5-8 Retention System Testing. 

5-8.1" Sample PASS that are to be subjected to the reten- 
tion system test shall first have the retention system attach- 
ment  method cycled 500 times. 

5-8.2 From a base load of 10 lb (45 N), the sample PASS 
retention system shall have a force applied steadily from 
10 lb/sec (45 N) at a rate between 2.01 lb/sec (9.0 N/sec) 
and 10 lb/sec (45 N/sec). The  force shall be appl ied perpen-  
dicular to the plane of the PASS, as in tended to be worn 
in accordance with the manufacturer 's  instructions. The  
force shall be appl ied until separation of the retention sys- 
tem occurs. 

5-8.3 The  force at which the retention system separates 
shall be marked or noted to determine  pass/fail. 
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5-9 Water Drainage Testing. 

5-9.1 Sample PASS shall be subjected to two water drain- 
age tests. The first test shall have the sample PASS posi- 
tioned with the annunciator  oriented in the position it is 
intended to be worn, in accordance with the manufactur- 
er's instructions. The second test shall have the sample 
PASS positioned with the annunciator  oriented horizon- 
tally, facing up. 

5-9.2 Water shall be introduced into all openings, inden- 
tations, and grilles of the sample PASS until water over- 
flows from each such opening, indentation, and grille. The 
filling method shall ensure that no air bubbles remain in 
any of the openings, indentations, and grilles. 

5-9.3 The sample PASS shall then be placed in the man- 
ual mode and allowed to sound for at least 65 seconds 
without moving. The sound pressure level for the alarm 
signal shall be measured as specified in 5-1.1 and 5-1.1.2. 

5-9.4 The sound pressure level for the alarm signal shall 
be measured and recorded at the 60-second mark to deter- 
mine pass/fail. 

5-10 Heat Resistance Testing. 

5-10.1 The test oven shall be a horizontal flow circulating 
oven with min imum interior dimensions of 24 in. × 24 in. 
x 24 in. (61 cm x 61 cm x 61 cm). The test oven shall 
have an airflow rate of 125 to 250 linear ft/min (38 to 76 
linear m/min) at the standard temperature and pressure of 
70°F (21°C) at 1 atmosphere, measured at the center point 
of the oven. A test thermocouple shall be positioned so that 
it is level with the horizontal centerline of a mounted sam- 
ple PASS. The thermocouple shall be equidistant between 
the vertical centerline of a mounted sample PASS placed in 
the middle of the oven and the oven wall where the airflow 
enters the test chamber. The thermocouple shall be an 
exposed bead type J or K, No. 30 AWG thermocouple. The 
test oven shall be heated and the test thermocouple stabi- 
lized at 500°F, + 10°/-0°F (260°C, +3°/-0°C) for a mini- 
mum of 30 minutes. 

5-10.2 Sample PASS shall be mounted on a test fixture 
that includes an aramid belt that is at least 2 in. (5.1 cm) 
wide and fastened to mount ing posts spaced 12 in., 
+ 1/-0 in. (30.5 cm, +2.5/ -0  cm) apart. The test fixture 
shall be designed to allow the sample PASS to be attached 
to the belt by the retention system according to the sample 
PASS manufacturer 's instructions. 

5-10.3 The test fixture with the sample PASS attached 
shall be placed in the test oven. The sample PASS shall be 
set to the off mode. The test fixture shall be oriented in the 
test oven so that the belt is perpendicular  to the airflow. 
There shall be no obstructions between the sample PASS 
and the test oven fan. The test fixture shall position the 
sample PASS equidistant from all interior oven surfaces. 
The test oven door shall not remain open more than 
15 seconds. The air circulation shall be shut off while the 
door is open and turned on when the door is closed. The 
total test oven recovery time shall not exceed 30 seconds. 
The thermocouple reading shall remain at 500°F, + 10°/-0°F 
(260°C, + 3°/-0°C) for the duration of the test. 

5-10.4 The sample PASS, mounted as specified, shall be 
exposed in the test oven for 5 minutes, + 15/-0 seconds. 

The test exposure time shall begin when the test thermo- 
couple recovers to 500°F, + 10°/-0°F (260°C, + 3°/-0°C). 

5-10.5 After the specified exposure, the sample PASS shall 
be removed and shall be examined to determine pass/fail. 

5-11 Heat and Flame Testing. 

5-11.1 A test mannequin  meeting the requirements spec- 
ified in Figure 5-11.1 shall be provided. 

5-11.2" The test mannequin  shall have a protective cov- 
ering. The protective covering shall be designed and con- 
structed as fbllows. 

5-11.2.1 The assembled protective covering composite 
consisting of an outer shell, moisture harrier, and thermal 
liner shall have an average thermal protective performance 
(TPP) of not less than 35.0 when tested in accordance with 
Section 5-2 of NFPA 1971, Standard on Protective Clothing for 
Structural Fire Fighting. 

5-11.2.2 The outer shell shall be 40 percent PBI®/60 per- 
cent Kevlar ® rip stop weave, weighing approximately 
7.5 oz/sq yd, with a water-repellent finish. Color shall be 
natural, undyed. 

5-11.2.3 The thermal liner shall be constructed of a 
3 oz/sq yd rip stop pajama check Nomex III® facecloth, 
quilt  stitched to 100 percent  Nomex III® bat t ing of 
approximately 6 oz/sq yd. 

5-11.2.4 The moisture barrier shall be constructed of 
approximately 2.25 oz/sq yd polyester/cotton fabric that is 
coated with approximately 6.5 oz/sq yd of flame-resistant 
neoprene. 

5-11.2.5 The moisture barrier shall be completely sewn to 
the thermal liner at its perimeter, with the neoprene side 
facing outward from the thermal liner. All edges shall be 
sewn together and bound with nonwicking moisture bar- 
rier material. The liner/moisture barrier shall be no more 
than 3 in. (7.62 cm) from the coat hem. 

5-11.2.6 The moisture barrier and thermal liner shall be 
completely detachable from the outer shell. 

5-11.2.7 The protective covering shall be stitched with 
Kevlar ® thread using a min imum of 6 to 8 stitches per in. 
(2.54 cm). All major seams are to be double stitched and 
felled locked, with all inside seams to be finished with Kev- 
lar ® thread. All stress points shall be reinforced. No metal 
shall pass from the outside of the protective covering 
through the moisture barrier and liner to cause the trans- 
fer of heat to the mannequin  when the protective covering 
is completely assembled. The protective covering, includ- 
ing the front closure, shall be constructed in a manner  that 
provides secure and complete moisture and thermal pro- 
tection. If nonpositive fasteners, such as snaps or hook- 
and pile-tape, are utilized in garment  closures, positive 
locking fasteners, such as hooks and dees or zippers, shall 
also be utilized. Pockets and fluorescent retroreflective trim 
shall not be installed. 

5-11.2.8 The collar shall be of four-piece construction 
consisting of outer shell material on both the back, or out- 
side, and next to the mannequin  neck. The two inner  lay- 
ers shall consist of a thermal liner and moisture barrier. No 
throat strap shall be attached. 
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NOTES 
Unless otherwise specified: 
1. All dimensions are in inches. 
2. Dimensioning and tolerancing per 

ANSI Y14.5M- 1982. 
3. Surface texture per ANSI B46.1-1978, 

14-~ 4 . o . ~  *:o°lo o ~,Ru I ~  ,. ~ T c ,  

TUBE, 5/BTL, 114 0,12, 
CLAMP, AEROBEAL, 0 112 

BWAGELOK"4OO-B UNION, I/4. TUBE 
5CR, #~-,32 UNC-2A R12 H12 X,5/8 LG 
CLAMP, AEROBEAL, 0 I/2 
TUBE, PVC REINFORCE12 1/4 L12. 

BWAGELOK-600-1-2 MALE CONNECTOR, B/B' TUBE X I/8, NFT 
TUBE, 0.325 X.0,55 W. 

ARO CORP' BNUBBER 
5CR, 1/4-20 UNC-2J~ BOC HD X 1.00 LG 
5TAN120FF, #6-B2 TH12, X 1.00 LG 
NUT, HEY,, #10-.32 UNF-2~ 5"I'D 
BCR, #10-~2 UNF-2A BOC H12 X 1.50 LG 
5CR, #10-82 UNF-2A FLT HP X 1.00 LG 
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Figure  5-11.1 Heat  and  flame test mannequ in .  
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5-11.2.9 Outside sleeve seams shall be felled, while inside 
seams shall be lock stitched. 

5-11.2.10 The  protective covering shall measure 35 in. 
(88.9 cm) in length measured from the center of  the back 
collar seam to the hem. The protective covering size shall 
be 44-in. chest by 34-in. sleeve (111.8 cm by 86.4 cm). 

5-11.2.11 The  complete protective covering shall be dis- 
carded and shall not be used where the damage to any 
port ion indicates the covering can no longer provide ther- 
mal protection for the test mannequin.  

5-11.3 Where the test headtorm port ion of  the manne- 
quin will not be protected by items of protective clothing or 
protective equipment  dur ing  testing, the test headform 
shall be fully covered with an undyed,  protective hood cov- 
ering for protection of  the headform dur ing  testing. The 
protec t ive  hood  cover ing  shall meet  the pe r fo rmance  
requirements  of 6-1.3 of  NFPA 1971, Standard on Protective 
Clothing for Structural Fire Fighting. 

5-11.4 The  heat and flame test apparatus  shall be as spec- 
ified in Figures 5-11.4(a) and (b). 

5-11.5 The  test oven shall be a vertical forced circulating 
air oven with an internal velocity of 200 linear ft (61 linear m) 
per  minute. The test oven shall have minimum dimensions of 
36 in. (depth) x 36 in. (width) x 48 in. (height) (91 c m x  
91cm x 122cm). 

5-11.6 The  test oven shall be calibrated using a 30-gauge 
exposed bead, Type J iron/constantan wire reference ther- 
mocouple that has been calibrated to set the 32°F (0°C) ref- 
erence point  with an ice bath containing ice and deionized 
or distilled water. Boiling water shall be used to set the 
212°F (100°C) reference value. The  reference temperatures  
shall be corrected to s tandard temperatures  using a baro- 
metric pressure correction. 

5-11.7 For calibration pr ior  to the heat and flame test, 
the calibration mannequin,  as specified in Figure 5-11.7, 
shall be exposed to direct flame contact for 10 seconds 
using the heat and flame test apparatus  as specified in Fig- 
ure 5-11.4. All peak tempera ture  readings shall be within a 
tempera ture  range of  1500°F to 2102°F (815°C to 1150°C). 
The  average mean of all peak tempera ture  readings shall 
be no higher than 1742°F (950°C). 

5-11.8 The  test oven recovery time, after the door  is 
closed, shall not exceed 1 minute. 

5-11.9 Sample PASS shall be attached to the front or rear of 
the test mannequin by the retention system, in accordance 
with the manufacturer 's instructions, by means of a loop, belt, 
SCBA strap, etc., that is on the outside or over the manne- 
quin protective covering. Sample PASS shall be attached in 
such a manner  that the unit is facing a burner  array. 

5-11.10 Sample PASS shall be subjected to three different 
test series of  the heat and flame test identified in this sec- 
tion as Test 1, Test 2, and Test 3. Different sample PASS 
shall be used for each of  the three test series. 

5-11.11 For all three tests, sample PASS mounted on the test 
mannequin shall first be placed in the test oven that has been 
preheated to 203°F + 4°F (95°C + 2°C) for 15 minutes. The test 
exposure time of 15 minutes shall begin after the door is closed 
and the oven temperature recovers to 203°F (95°C). 

5-11.12 At the completion of the 15-minute exposure,  the 
oven door  shall be opened and the sample PASS, mounted  
on the test mannequin,  shall be moved out of the oven and 
into the center of the burner  array. 

5-11.13 For Test 1, the sample PASS mode selection 
device shall be set in the manual mode, then exposed to the 
flame and drop  sequences of the test. 

5.11.13.1 Sample PASS shall be observed for the sound- 
ing of  the alarm signal to determine  pass/fail as specified in 
4-11.1(a). 

5-11.14 For Test  2, the sample PASS mode selection 
device shall be set in the automatic mode,  then exposed to 
the flame and drop  sequences. 

5.11.14.1 Sample PASS shall be observed for the sound- 
ing of the operat ional  signal to determine  pass/fail as spec- 
ified in 4-11.2(a). 

5-11.15 For Test  3, the sample PASS mode selection 
device shall be set in the automatic mode, then exposed to 
the flame and drop  sequences. 

5.11.15.1 Sample PASS shall be observed for the sound- 
ing of  the operat ional  signal to determine  pass/fail as spec- 
ified in 4-11.3(a) of  this standard.  

5-11.16 After setting the mode selection device to the 
applicable setting for Test 1, Test 2, or Test 3, as indicated 
in 5-11.13, 5-11.14, or 5-11.15, the sample PASS in all 
three tests shall then be exposed to direct flame contact for 
10 seconds, +0 .25/ -0  seconds. This exposure  shall begin 
within 20 seconds of  removal of the sample PASS from the 
test oven. 

5-11.16.1 For  all t h r ee  tests, sample  PASS shall be 
observed for any after-flame, and the after-flame durat ion 
shall be recorded to de te rmine  pass/fail as specified in 
4-11.1(b), 4-11.2(b), and 4-11.3(b). 

5-11.16.2 For Test 1, sample PASS shall be observed for 
the continued sounding of the alarm signal to de termine  
pass/fail as specified in 4-11.1 (a). 

5-11.17 For all three tests, within 20 seconds of  complet- 
ing the direct flame exposure,  sample PASS mounted  on 
the test mannequin  shall be raised 6 in., +0 .25 / -0  in. 
(15.24 cm, +6 .3 / -0  mm) and d ropped  freely. 

5-11.17.1 For  all t h ree  tests, sample  PASS shall be 
observed to determine pass/fail as specified in 4-11.1(c), 
4-11.2(c), and 4-11.3(c). 

5-11.18 For Test 1, following the d rop  sequence, sample 
PASS shall be observed for the cont inued sounding of 
the alarm signal to de t e rmine  pass/fail as specified in 
4-11.1(a). The  sample PASS mode selection device then 
shall be set to off. 

5-11.18.1 The  sample PASS shall be observed for the 
p roper  functioning of  the mode selection device to deter- 
mine pass/fail as specified in 4-11.1 (d). 

5-11.19 For Test 2, following the flame and drop sequence, 
sample PASS shall remain motionless and allowed to cycle to 
the pre-alert signal and then to the alarm signal. Following the 
sounding of the alarm signal, the mode selection device shall 
be set to off. 
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NOTES 
Unless otherwise specified: 
1. Dimensioning and tolerancing per 

ANSI V14.5M-1982. 
2. Surface texture per ANSI B46.1-1978. 
3. Abbreviations per ANSI Y1.1-1972. 
4. Burner assembly available from 

Heat Transfer System Inc, Foster City, CA. 

1 90-101460 Enclosure assembly 22 
2 Roton 516489 Filter, blower 21 
1 Cutler hammer, E22P3 Pushbutton 20 
2 Cutler hammer, E22WF2 Switch 19 
1 Eagle, CX302A601 Control timer 18 
8 Eclipse, 106 BU man Air adjusting valve 17 
4 Dwyer instruments inc. Magnahehcgauge, 5m/H20 16 
8 Ensign ribbon type Burner, 35 qal. 1 1/2 NPT (See note #4 15 
2 Apello 80 series 1 Gas cock 14 
2 Echlpse 204 LT-15-3 Safety valve 13 
2 Asco, red hat II Soleno=d valve 12 
8 Eclipse, 12568 Sperk plug 11 
2 Eclipse, A10-4 Gas adjusting valve 10 
8 Beldon, GTO-15 Ignition cable 9 
8 Dongen, A065A6 Ignition transformer 8 
2 Junction box Gas tight enclosure 7 
2 Antunes control J0-2 Air flow swrtch 6 
2 Roton, DR 303AE9 Blower 5 
1 LLNL 86-103386 Breathing machine 4 
1 90-101454 Lift cart sub-assembly 3 
1 89-111715 Track assy. 2 
1 Oven, blue M, Model 368 batch oven 1 
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Figure  5-11.4(a)  Heat  and flame test  a p p a r a t u s  top  v iew.  
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F igure  5 -11 .4 (b)  H e a t  and  f lame test  apparatus  s ide  v iew.  
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5-11.19.1 Sample PASS shall be observed for the proper  
cycling to determine pass/fail as specified in 4-11.2(d) and 
4-11.2(t). Sample PASS shall be observed for the sounding of 
the pre-alert signal and the alarm signal to determine pass/fail 
as specified in 4-11.2(e) and 4-11.2(g). Sample PASS shall be 
observed for the proper  functioning of the mode selection 
device to determine pass/fail as specified in 4-11.2(h). 

5-11.20 For  Tes t  3, fo l lowing  the f lame and  d r o p  
sequences, the sample PASS mode selection device shall be 
set to manual. If  the sample PASS begins to sound the pre- 
alert signal prior  to being set to manual, the sample PASS 
shall be j a r r ed  to cancel the pre-alert signal before setting to 
manual. Following the sounding of the alarm signal, the 
mode selection device shall be set to off. 

5-11.20.1 Sample PASS shall be observed for the p roper  
functioning of the mode selection device while switching to 
manual to de te rmine  pass/fail as specified in 4-11.3(d). 
Sample PASS shall be observed for the sounding of the 
alarm signal to de termine  pass/fail as specified in 4-11.3(e). 
Sample PASS shall be observed to determine  the p roper  
functioning of the mode selection device while switching to 
off to de termine  pass/fail as specified in 4-11.3(1). 

5-11.21 For all three tests, sample PASS shall be removed 
from the test mannequin and shall be tested for the pre-alert 
s~gnal sound pressure level as specified in 4-1.1 to determine 
pass/fail as specified in 4-11.1(e), 4-11.2(i), and 4-11.3(g). 
Sample PASS shall then be tested for the alarm signal sound 
pressure level as specified in 4-1.2 to determine pass/fail as 
specified in 4-11. l(t), 4-11.2(j), and 4-11.3(h). 

5-12 Product Label Durability Testing. 

5-12.1 Sample PASS with all product labels attached shall be 
subjected to the tests specified in Sections 5-2, 5-3, and 5-4. 

5-12.2 After each test, the product  labels shall be exam- 
ined to determine  pass/fail. The  product  labels shall be 
permit ted to be wiped clean with an untreated cloth pr ior  
to being examined.  

Chapter 6 Referenced Publications 

6-1 The  following documents  or portions thereof  are ref- 
erenced within this s tandard and shall be considered part  
of  the requirements  of  this document.  The  edition indi- 
cated for each reference is the current  edition as of  the 
date of the NFPA issuance of this document.  

6-1.1 NFPA Publication. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 1971, Standard on Protective Clothing for Structural 
Fire Fighting, 1991 edition. 

6-1.2 ANSI Publ icat ions.  American National Standards 
Institute, 11 W. 42nd St., New York, NY 10036. 

ANSI S 1.13, Methods for Measurement of Sound Pressure 
Level, 1986. 

ANSI/UL 913, Standard for Intrinsically Safe Apparatus and 
Associated Apparatus for Use in Class L II, and Ill, Division 1 
Hazardous Locations, 1988. 

6-1.3 ASTM Publication. American Society for Testing 
of Materials, 1916 Race St., Philadelphia, PA 19103. 

ASTM B 117, Standard Test Method for Salt Spray (Fog) 
Testing, 1985. 

Appendix A Explanatory Material 

This Appendix is not a part of the requirements of this NFPA document, 
but is included for information purposes only. 

A-I-I .1  NFPA 1500, Standard on Fire Department Occupa- 
tional Safety and Health Program, requires that each wearer 
involved in rescue, fire fighting, or other  hazardous duties 
be provided with and use a PASS device. 

PASS units should be worn on protective clothing and 
used whenever the member  is involved in fire suppression 
or  similar activities, regardless of whether SCBA is worn. 
This might require the PASS to be moved from one protec- 
tive clothing item to another ,  or for the depar tment  to 
purchase addit ional PASS units for use where structural 
protective clothing is not worn, as in the case of  wildland 
fire fighting, technical rescue, high-angle rescue, etc. 

PASS is designed to assist in the location of a fire fighter 
who is incapacitated or in need of assistance. 

Every fire depar tment  should establish a system of  fire 
fighter accountability that provides for the tracking and 
inventory of all members  in accordance with Section 4-3 of 
NFPA 1561, Standard on Fire Department Incident Manage- 
ment System, and Section 6-3 of  NFPA 1500, Standard on Fire 
Department Occupational Safety and Health Program. 

A-1-2.2 Although PASS that are in compliance with this 
s tandard have been tested to stringent requirements,  there 
is no inhe ren t  guaran tee  against  PASS fai lure or  fire 
fighter injury. The  best designed PASS cannot compensate 
for either abuse or the lack of a PASS training and mainte- 
nance program.  The  severity of these tests should not 
encourage or condone abuse of  PASS in the field. 

By themselves, the environmental  and physical tests uti- 
lized in this s tandard might  not simulate actual field condi- 
tions, but  they are tests devised to put  extreme stress loads 
on PASS in a manner  that is accurate and reproducible  by 
test laboratories. However,  the selection of  the environ- 
mental tests was based on summary values derived from 
studies of conditions that relate to field use. 

A-l -3  Approved.  The  National Fire Protection Associa- 
tion does not approve,  inspect, or  certify any installations, 
procedures,  equipment,  or  materials nor  does it approve 
or evaluate testing laboratories. In determining the accept- 
ability of  installations or  procedures,  equipment  or materi- 
als, the authori ty having jurisdict ion may base acceptance 
on compliance with NFPA or  other  appropr ia te  standards.  
In  the absence of  such s tandards ,  said au thor i ty  may 
require evidence of p rope r  installation, procedure ,  or use. 
The  authori ty having jurisdict ion may also refer to the list- 
ings or  labeling practices of  an organization concerned 
with product  evaluations which is in a position to deter- 
mine compliance with appropr ia te  s tandards for the cur- 
rent  product ion of listed items. 
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A - l - 3  Authority Having Jurisdiction. T h e  p h r a s e  
"authori ty having jurisdict ion" is used in NFPA documents  
in a broad manner  since jurisdictions and "approval" agen- 
cies vary as do their  responsibilities. Where public safety is 
primary,  the "authori ty having jurisdict ion" may be a fed- 
eral, state, local or other  regional depar tment  or  individual 
such as a fire chief, fire marshal,  chief of  a fire prevention 
bureau,  labor depar tment ,  health depar tment ,  bui lding 
official, electrical inspector,  or  others  having statutory 
authority. For insurance purposes,  an insurance inspection 
depar tment ,  rat ing bureau,  or other  insurance company 
representat ive may be the "authori ty having jurisdiction." 
In many circumstances the proper ty  owner or his desig- 
nated agent assumes the role of  the "authori ty having juris-  
diction"; at government  installations, the command ing  
officer or depar tmenta l  official may be the "authori ty hav- 
ing jurisdiction." 

A- l -3  Listed.  The  means for identifying listed equip- 
ment  may vary for each organization concerned with prod-  
uct evaluation, some of which do not recognize equipment  
as listed unless it is also labeled. The  "authori ty having 
jurisdiction" should utilize the system employed by the list- 
ing organization to identify a listed product .  

A-2-2.1 The  certification organization should have a suf- 
ficient breadth  of  interest and activity so that the loss or 
award of a specific business contract would not be a deter- 
mining factor in the financial well-being of the agency. 

A-2-2.3 The  contractual provisions covering certification 
programs should contain clauses advising the manufac- 
turer  that if requirements  change, the product  should be 
brought  into compliance with the new requirements  by a 
stated effective date th rough  a compliance review program 
involving all current ly listed products.  

Without  these clauses, certifiers would not be able to 
move quickly to protect  their  name, marks, or reputation.  
A product  safety certification p rogram would be deficient 
without these contractual provisions and the administrative 
means to back them up. 

A-2-2.4 Investigative procedures  are impor tant  elements 
of an effective and meaningful product  safety certification 
program.  A prel iminary review should be carried out on 
products  submitted to the agency before any major testing 
is under taken.  

A-2-2.7 Such factory inspections should include, in most 
instances, witnessing of  p roduc t ion  tests. With certain 
products,  the certification organization inspectors should 
select samples from the product ion line and submit them 
to the main labora tory  for countercheck testing. With 
other  products,  it might be desirable to purchase samples 
in the open market  for test purposes.  

A-2-3.3 Some manufac turers  of  PASS offer units that  
incorporate  tempera ture  sensing, radio transmission of dis- 
tress signals, or other  features that are not addressed by 
this document .  This document  requires that the PASS, 
including all addit ional features installed on or  in the PASS 
unit, comply with all requirements  of this s tandard.  

The  user might  wish to investigate these features with 
the individual manufacturer  to de termine  if they wish to 
specify such addit ional features. 

Certification of the PASS applies to the basic unit  only 
and not for any addit ional features. 

A-2-3.5 Users should be aware that bat ter ies  vary in 
structural integrity, current  capacity, shelf life, and ability 
to function under  differing peak loads, duty cycles, and 
t e m p e r a t u r e  ext remes .  Subs t i tu t ion  of  power  sources 
beyond those recommended  by the device manufacturer  
may cause unsatisfactory PASS performance dur ing testing 
or in actual use. 

A-3-4.1 The retention system should not cause the fire 
fighter 's protective clothing and protective equipment  to 
become degraded,  such as what would occur if the outer  
shell of  protective coats or trousers, helmets, belts, etc., 
were pierced. 

A-3-4.2 Removal of  the bat tery cover and bat tery for 
inspection for water, and performing the extended immer- 
sion test with battery cover removed,  is to provide a test for 
the isolation requi rement  between the battery compart-  
ment  and electronics compar tment  stated in 3-4.2. The  
extended test is also meant  to verify that the electronics 
compar tment  maintains a watertight seal when the battery 
cover is removed. 

A-5-4.5 Removal of the bat tery cover and battery for 
inspection for water, and performing the extended immer- 
sion test with battery cover removed,  is to provide a test for 
the isolation requi rement  between the battery compart-  
ment  and electronics compar tment  stated in 3-4.2. The  
extended test is also meant  to verify that the electronics 
compar tment  maintains a watertight seal when the battery 
cover is removed.  

A-5-4.6 See A-5-4.5. 

A-5-8.1 The cycling of the retention system in 5-8.1 is 
in tended to ensure the PASS will remain attached to the 
wearer after it has been attached and removed repeatedly 
dur ing  its service life. 

A-5-11.2 The  criteria for the protective covering for the 
test mannequin described in 5-11.2 is not a specification 
for a garment  that is suitable for use as protection dur ing  
fire fighting operat ions,  and must not be construed as 
such. The  protective covering has been selected solely for 
the purpose  of protect ing the test mannequin and provid- 
ing a reproducible  exterior  configuration to suppor t  the 
PASS being tested. The intention of this s tandard is to test 
the PASS and not the protective covering. 

Appendix B Referenced Publications 

B-1 The  following documents  or port ions thereof  are ref- 
erenced within Appendix  A for informational  purposes  
only and thus should not be considered part  of the require- 
ments of this document.  The  edition indicated for each 
reference is the current  edition as of the date of  the NFPA 
issuance of this document.  

B-I.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 1500, Standard on Fire Department Occupational 
Safety and Health Program, 1992 edition. 

NFPA 1561, Standard on Fire Department Incident Manage- 
ment System, 1990 edition. 
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Approved (de f in i t ion )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3, A-1-3 
Authority having jurisdiction (de f in i t ion )  . . . . . . . . . . . . . . .  1-3, A- 1-3 
Automatic (de f in i t ion )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 

-B- 
Batteries . . . . . . . . . . . . . . . . . . . . . . . . .  see also Low ba t te r ) '  w a r n i n g  signal  

C o m p a r t m e n t  for  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-4.2,  A-3-4.2 
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U s e r  i n f o r m a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-6 

Certification organization . . . . . . . . . . . . . . . . . . . . . .  2-1.2, 2-2.1,  A-2-2.1 
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