
 

TECHNICAL COMMITTEE ON 
ELECTRONIC SAFETY EQUIPMENT 

 

March 29-30, 2012 

San Antonio, TX 

AGENDA 

ROC MEETING FOR NFPA 1982 
Standard on Personal Alert Safety Systems (PASS) 

 
Thursday, March 29 (continuing to close of business on Friday March 30) 

 
1. 9:00 a.m. Call to Order - Chairman Bruce Varner 

2. Introduction of Members and Guests 

3. NFPA Staff Liaison Report - Dave Trebisacci 

4. Approval of the Minutes of the September 20-21, 2012 TC meeting, Quincy, MA. 

5. Chairman’s Remarks - Bruce Varner 

 New project on portable radios 

 Discussion of Chairman position 
 

6. BRIEF discussion on Intrinsic Safety (Members of SCBA Committee invited  
  

7. Update on NFPA 1801 Thermal Imagers document 
  

8. Casey Grant, update on the PASS Audibility project and Project on “Performance 
Requirements for Compatible and Interoperable Electronic Equipment for Emergency First 
Responders” 
 

9. PASS Alarm Standardization Task Group Report 
 

10. Review and Discussion of Public Comments received on NFPA 1982 (attached) 
 

11. Future Document(s) Discussion (more on New Project) 
 

12. Old Business 

 Thermal Imagers Training Document  
 

13. New Business 

• Next TC meeting 

• Other 

14.    Adjourn at close of business on Friday, March 30.   

   It is estimated that this meeting will fill both days. 

The PASS Task Group will be meeting on Wednesday, March 28. 



Technical Committee on Electronic Safety Equipment 
Minutes of the Meeting 

 
September 20-21, 2011 

Austin, TX 
 

 
 
Agenda Items #1-3: Call to Order, Introduction of Members and Guests, and Committee 
Procedures 
 
Chairman Bruce Varner called the meeting to order at 9:00 a.m. All committee members and 
guests introduced themselves. 
 
Members present: 
 
Bruce Varner, Chairman 
Chris Spoons, Secretary 
Dave Trebisacci, Staff Liaison 
 
Jason Allen 
Robert Athanas  
Lou Chavez 
Michael Feely 
Craig Gestler  
Wayne Haase 
Zachary Haase  
Bill Haskell  
 

Jeffrey Landis 
David Little 
John Morris 
Larry Nyberg 
Gordon Sletmoe 
Steve Townsend 
Steven Weinstein 
Tim Wolf 
 

Guests present: 
 
Kamil Agi  K&A Wireless 
Daniel Akins  ISG/Infrasys 
Landon Borders Bullard 
Shane Bray  MSA 
Beverly Gulledge Scott 
Humphrey Ha  L-3 Communication 
Kyle Hawes  Bullard 
Julie Moreira  FLIR Systems 
Bob Nishi  FLIR Systems 
Jason Patterson Scott Safety 
James Rose  SEI 
Bernd Spellenberg Draeger 
Jon Turner  E2C Argus 
 
Staff Liaison Dave Trebisacci read the NFPA committee procedures to the committee. 
  
 
 
 
Agenda Item #4: Approval of the Minutes of the August 2011 Quincy, MA meeting. 
 



The committee reviewed the minutes of the meeting held August 3-4 in Quincy, MA. The online 
version of the minutes had been updated to indicate that Lou Chavez was present at the 
meeting. 
 

Motion to accept the amended minutes: Bill Haskell 
Second: Wayne Haase 

 
To approve the Minutes of the August 3-4 meeting  

 
Motion carried 

 
 
 
Agenda Items #5: Chairman’s Remarks  
 
Chairman Varner welcomed all members and guests to Austin. He then explained that NFPA 
1982 (2013 edition) has completed proposals and is now open for public comment. Public 
comment period closes on March 2, 2012.  
The NFPA Research Foundation has received funding to look at sound transmission and 
determine which sounds may be optimal. The University of Texas will be working with four fire 
departments (Austin, TX, FDNY, Glendale, AZ, and Portland, OR) to look at work we have done 
so far and hopefully validate that work. This is a 3 year project, meaning that the research and 
information will be utilized for the 2018 edition of the document.  
 
 
 
Agenda Item #6: Task group on Thermal Imagers – Report  
 
Bob Athanas and Craig Parkulo gave the task group report on thermal imagers.  
 
 
Agenda Item #7: Review and Discussion of Public Comments received on NFPA 1801  
 
The TC reviewed, discussed, and acted on those Committee Comments for NFPA 1801. 
 

Motion to accept the actions on the Public Comments: Jeff Landis 
Second: Lou Chavez 

 
Motion carried 

 
 
Agenda Item #8: Review and Discussion of Committee Comments on NFPA 1801 
 
The committee created four Committee Comments for NFPA 1801. The TC reviewed, 
discussed, and acted on those Committee Comments for NFPA 1801. 
 

Motion to accept the Committee Comments and to see the ROC for complete details: 
Wayne Haase 

Second: Steve Townsend 
 

Motion carried 
 
 
 
Agenda Item #9: Future document(s) discussion 



 
Chairman Varner let the TC know that we have not yet asked Standards Council about a 
portable radio standard, but that is still forthcoming. He also explained that although radio 
systems fall under the purview of another Technical Committee, there are items that our 
Technical Committee would address, such as the transmission capabilities and accessories that 
may affect the ability of the radio to function properly in the hazardous environment.  
 
Note, A request has since been sent to the Standards Council requesting approval to start on a 
document. That request will be considered at the Spring Standards Council meeting.  
 
 
 
Agenda Item #10: Old business 
 
The NFPA 1800 document still needs to be modified and moved forward. 
 
 
Agenda Item #11: New Business 
 
Tentative dates for the next meeting are March 29-30, 2012, in San Antonio, TX. 
 
 
 
Agenda Item #12: Adjourn at close of business 
 
Having no further business, Chairman Varner sought a motion to adjourn the meeting. 
 

Motion: Bill Haskell 
Second: Tim Wolf 

 
To adjourn the meeting 

 
Motion passed 

 
Chairman Varner adjourned the meeting at 11:30 a.m. 
 
 
Respectfully submitted, 
 
 
Chris Spoons, Secretary 
TC on ESE 
 
 
 
 
  



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #1  FAE-ELS

_______________________________________________________________________________________________
Eric McGillvrey, Eugene Fire and EMS

N/A
Add new text to read as follows:

SCBA Manufacturers SHALL provide the option to include integrated tracking / locating system as part of the SCBA.
Departments who could afford to, could easily implement a downed firefighter recovery system, but

does not mandate and price the smaller budget departments out of the ability to purchase new scba. Gives the option to
upgrade to, at a later time. Provides a step closer to a faster recovery system for more firefighters overall, yet does not
mandate the departments that can barely afford to purchase new scba’s.

_______________________________________________________________________________________________
1982-     Log #2  FAE-ELS

_______________________________________________________________________________________________
Craig Gestler, Mine Safety Appliances Company

1982-5
Revise text to read as follows:

2.3.1 ANSI Publications. American National Standards Institute, Inc., 25 West 43rd Street, 4th Floor, New York, NY
10036.
ANSI/UL 913, Standard for Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, Division 1,

Hazardous (Classified) Locations, Sixth edition, July 31, 2006, Revised August 12, 2008.
ANSI B46.1, Surface Texture, 1978.
ANSI S1.13, Methods for Measurement of Sound Pressure Level®, 2005.
ANSI Y1.1, Abbreviations for Use on Drawings and Text, 1972.
ANSI Y14.SM, Dimensioning and Tolerancing, 1982.

The 7th edition of UL 913 is intended to align the standard with existing European and IEC intrinsic
safety standards. The ultimate goal is to have a common set of rules in the future. The 7th edition was not released to
address any safety issues with the 5th or 6th edition. It was released to bring global alignment of standards. Further, UL
has pushed back the 7th edition compliance date to July 2016 due partly to concerns from industry in general and partly
due to a concern over a lack of capacity to complete all reassessments on time.
The deleted dates actually (in error) reference the 7th edition.
Most importantly, however, a change to the 7th edition will require the complete replacement of the electronics on the

SCBA, making upgrades from the 2007 to the 2012 edition impractical. Fire companies wishing to purchase cost
effective upgrade kits will not be able to do so and will be required to purchase completely new SCBA which may not be
compatible with their 2007 edition equipment.

_______________________________________________________________________________________________
1982-     Log #3  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

Both the user-worn RF PASS unit and base station must shall comply with FCC regulations for
radio-frequency transmissions for the transmission format chosen by the manufacturer.

NFPA standards require the use of “shall” rather than “must” for system specifications.
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Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #4  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Delete text to read as follows:

The software/firmware that controls the RF PASS shall allow for a test mode of operation in which the alarm
signal and remote distress alarm are disabled for the duration of the evacuation alarm test portion of the Point-to- Point
Attenuation Test described in Section 8.18. The test mode of operation shall not be available in normal operation of the
PASS system.

In its August 2011 meeting, the ESE Committee decided to delete Section 6.2.1.1 because no special
units or test modes of operation may be utilized in testing RF PASS. This change was not reflected in the ROP 1982-3.

_______________________________________________________________________________________________
1982-     Log #5  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The mode selection device(s) shall be designed to provide automatic activation from the off mode to the motion
sensing/evacuation sensing mode without the user setting the mode selection device.

Such automatic activation shall be designed so that when PASS is automatically activated it shall be able to be
manually switched from the motion sensing mode to the alarm signal mode/remote distress alarm mode, with the mode
selection device but shall not be able to be switched to remain in the off mode until the automatic activation means is
also intentionally deactivated.

All mode selection devices shall be capable of being switched to the audible/remote distress alarm or motion
sensing mode by a single gloved hand. The fingers of gloves utilized for this function test shall have a thickness of 2.5
mm to 4 mm (3/32 in. to 5/32 in.).

Only one action shall be required to switch the mode selection device(s) from any mode to audible/remote
distress alarm.

When PASS is sounding the audible/remote distress alarm, it shall require at least two separate and distinct
manual actions to silence the audible/remote distress alarm.

Any action to silence the audible/remote distress alarm and the actual silencing of the audible/remote distress
alarm shall not permit PASS to remain in the off mode.

The silencing of the audible/remote distress alarm shall automatically reset PASS to the motion sensing mode.
PASS shall be provided with a light source capable of providing a visual indication of mode status as well as an

audible source capable of providing an aural indication of a change in the mode selection when switching from off to
motion/evacuation sensing, off to audible/remote distress alarm, and audible/remote distress alarm to motion/evacuation
sensing.

PASS shall emit an audible operational signal within 1 second of completing the required action to set PASS to
the motion sensing mode, indicating to the user that the device is functioning properly.

When PASS is in the off mode and the power source is at or below the level specified in Section 6.4.4.1, the
operational signal shall not sound when PASS is switched to the motion sensing mode.
signal

PASS shall reset to the motion sensing mode upon cancellation of the pre-alarm signal.
For RF PASS, while in the motion/evacuation sensing mode, when the alarm signal is activated, the remote

distress alarm shall be transmitted within 3 seconds.
For RF PASS, while in the motion/evacuation sensing or audible/remote alarm modes, PASS shall sound an

audible evacuation alarm within 30 seconds of the evacuation alarm being sent by the base station.
In its August 2011 meeting, the ESE Committee decided to retain the original wording “alarm mode”

and “sensing mode”. The proposed changes were deleted. These deletions were not reflected in the ROP 1982-3.
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Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #6  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

Base station units for RF PASS shall sound the audible alarm and indicate the visual display specified in
6.4.3.1 for all RF PASS units that are in remote distress alarm mode.

This specification is provided in Section 6.2.7.3 “Base station units for RF PASS shall sound an
audible alarm and indicate on a visual display the presence of all RF PASS units that are in remote distress alarm
mode.”

_______________________________________________________________________________________________
1982-     Log #7  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

For RF PASS, while in the motion/evacuation sensing mode or audible/remote alarm modes, the user-worn
PASS shall sound an audible evacuation or other alarm within 30 seconds of the evacuation or other alarm being sent
by the base station, unless the RF PASS is in alarm mode or the unit is out of range. Upon resetting the alarm condition,
the portable RF PASS will sound the evacuation or other alarm within 30 seconds. While the user-worn RF PASS is in
alarm mode, no other audible alarms shall override or impede the alarm signal.

For RF PASS, during the alarm signal sounding, all other audible PASS signals shall be rendered inactive,
with the exception of the evacuation alarm.

This comment was developed in consultation with the NFPA Electronic Safety Equipment RF PASS
Task Group. If a PASS is in alarm mode, the alarm should never be interrupted by another audible alarm because
others are listening for the alarm to locate the firefighter. Interrupting the alarm may cause the rescue team to miss the
downed firefighter because the rescue team’s PASS devices will also be emitting an evacuation or other alarm tone at
the same time. The inserted text in Section 6.4.3.2.2 and deleted text in Section 6.4.3.4.1 clarifies this.

_______________________________________________________________________________________________
1982-     Log #8  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

When activated by the motion sensor, the alarm signal shall be preceded by the pre-alarm signal, which shall
sound 10 seconds, +3/-0 seconds before the sounding and transmission of the audible alarm signal.

In its August 2011 meeting, the ESE Committee decided to retain the original wording “alarm mode”
rather than “audible alarm mode.” The committee also decided not to include text on the RF PASS system in Section
6.4.3.3, thus the words “and transmission” must be removed. These changes were not reflected in the ROP 1982-3.
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Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #9  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Delete text to read as follows:

For RF PASS, the remote distress alarm shall be audible at the base station.
This text is already provided in Section 6.2.7.3: “6.2.7.3 Base station units for RF PASS shall sound an

audible alarm and indicate on a visual display the presence of all RF PASS units that are in remote distress alarm
mode.”

_______________________________________________________________________________________________
1982-     Log #10  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The RF PASS shall be tested in conjunction with the model of base station with which it is intended to
be deployed. If a portable computer is utilized in the base station, radio system tests shall be conducted using the
manufacturer’s supplied portable computer. The portable computer, if used, shall be placed into the test chamber with
the base station.

The base station, base station computer, and any other electronic equipment associated with the RF
PASS system shall operate on battery power for the duration of the RF System Tests.

The RF PASS shall be tested in conjunction with the model of base station with which it is intended to
be deployed. If a portable computer is utilized in the base station, radio system tests shall be conducted using the
manufacturer's supplied portable computer. The portable computer, if used, shall be placed into the test chamber with
the base station.

The base station, base station computer, and any other electronic equipment associated with the RF PASS
system shall operate on battery power for the duration of the RF System Tests.

A. Renumbering: These items describe the Test Method set up (Section 8) rather than Performance
Metrics (Section 7).
B. Addition of Section 8.19.3.4 It is necessary to state that all components shall operate on battery power to achieve

sufficient isolation between the user-worn RF PASS and the base station during the Radio System tests.
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Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #11  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The Point-to-Point RF Attenuation Test shall be conducted to determine whether the user-worn RF
PASS will operate in an RF propagation channel having a specified level of path loss, as specified in Table 7.15.3 Table
8.18.4. This level of attenuation shall be chosen to replicate that expected in certain firefighting conditions. (See Annex
C).

The Point-to-Point RF Attenuation Test shall be conducted in two configurations (1) with the base
station acting as the receiver and the user-worn RF PASS transmitting a remote distress alarm; (2) with the RF PASS
acting as a receiver and the base station transmitting an evacuation alarm.

For both configurations, the total attenuation (including cables, connectors, free-space path loss,
antenna loss, and external added attenuation) between the base station and the user-worn RF PASS shall correspond
100 dB +/- 3dB, which is representative of path loss associated with houses and small buildings with exterior-facing
rooms at frequencies of approximately 1 GHz. (See Annex C). The total attenuation shall be calculated using the
methods described in Section 8.18.5.2.

The Point-to-Point RF Attenuation Test shall be conducted with no added radio interference.
Classification of Low, Medium, and High attenuation based on NIST studies.

(Kate to provide revised text for 8.18.4)
The above sections describe the Test Apparatus for the Test Method (Section 8.18.4), and are not

Performance Metrics (Section 7).

_______________________________________________________________________________________________
1982-     Log #12  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The RF Interference Test shall be conducted to determine whether the user-worn RF PASS will
operate in an RF propagation channel having a specified level of external RF interference as specified in Table 8.20.4.3.
This level of interference shall be chosen to replicate that expected in certain firefighting conditions. (See Annex D).

The RF Interference Test shall be conducted in with the base station acting as the receiver and the
user-worn RF PASS transmitting a remote distress alarm in the presence of RF interference. This configuration is
chosen because the user-worn device typically is restricted to a lower output power, and so is generally more
susceptible to RF interference.

The two test chambers shall be configured as shown in Figure 8.18.4.1. The total attenuation (including
cables, connectors, free-space path loss, antenna loss, and external added attenuation) between the base station and
the user-worn RF PASS shall correspond 100 dB +/? 3dB, which is representative of path loss associated with houses
and small buildings with exterior-facing rooms at frequencies of approximately 1 GHz, as specified in Table 8.18.4. The
total attenuation shall be calculated using the methods described in 8.18.5.

The RF interference Test shall be conducted by introducing a radiofrequency interfering signal into the test
chamber in which the user-worn device RF PASS is located. The RF interference shall be coupled from the interference
source, through a coaxial cable to a two-input port power combiner having a minimum of 20 dB isolation between input
ports. The other input port of the power combiner shall be connected to the coaxial cable that connects the base station
test chamber to the user-worn device RF PASS test chamber, as described in 7.16.3.2 above. The signal level and type
of interfering signal shall be as specified in Table 8.20.4.3.

The above sections are not Performance Metrics (Section 7).
-- 7.17.3 describes the Application (Section 8.20.1) and should be moved.
-- 7.17.3.1 describes the Test Procedure given in Section 8.20.5.7 and should be deleted.
-- 7.17.3.2 describes the Test Apparatus (Section 8.20.4.1) and should be deleted.
-- 7.17.3.3 describes the Test Apparatus (Sections 8.20.4.1 and 8.20.4.2) and should be deleted.
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Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #13  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The Point-to-Point RF Attenuation test is conducted with the apparatus described in Annex C Point to Point
RF Attenuation Test for RF PASS." A block diagram of the test apparatus is shown in Figure 8.18.4.1.
8.18.4.2 The field uniformity of the test chambers shall be tested once for each frequency of operation and set of
antennas used in the test chambers.

Overall usable interior height shall be no less than 40 inches (102 cm) between the antenna and table top
or 55 inches (140 cm) total. Note that 1.0 m = 3 wavelengths at 900 MHz. Note that these specifications do not preclude
the use of a larger anechoic chamber, including one large enough to contain operation personnel if the RF isolation
conditions in Section 8.18.4.4.2 and field uniformity conditions in Section 8.18.5.2.1 are satisfied.

Each chamber shall provide at least 100 dB shielding from the test platform tabletop to the outside of the
chamber at the frequency of operation of the RF PASS, with the bulkhead ports specified below in place. This will RF
isolate the user-worn device and base station from each other. Measured results verifying shielding performance shall
be provided by manufacturer or a certified test lab.

The chambers shall provide RF attenuation of minimum 25 dB normal incidence, at the frequency of
operation of the RF PASS, provided by RF absorbing material. Performance specifications provided by manufacturer
shall satisfy this requirement.

The chamber shall have a hinged door, not a hatch, with no more than two latches that must be operated to
open the door. Minimum door size is 18 inches (46 cm) × 12 inches (30.5 cm).

The width and depth of the chambers shall be large enough to allow insertion, placement and rotation of
complete SCBAs. Usable space shall be a minimum of 24 inches (61 cm) width × 24 inches (61 cm) depth × 10 inches
(30.5 cm) height at the height of the table. Usable interior width and depth may be smaller at other heights within the
chamber.

Each chamber shall include a top access panel to mount antennas, with panel size 12 inches (30.5 cm) ×
12 inches (30.5 cm).

Each chamber shall include a non-conducting antenna mount that shall ensure the usable interior height
specified in Section 8.18.4.4.

Each chamber shall include a non-conducting table top minimum 12 inches (30.5 cm) square, 15 inches (38
cm) high.

Each chamber shall include a side bulkhead located on the right side of the chamber when facing it, no
higher than 18 inches from the bottom of the chamber onto which one type N or SMA bulkhead adapter is connected.

Each chamber shall have roll-around capability with wheels or casters.

Circularly polarized patch antennas shall be used to minimize the dependence of the test on the orientation
within the chamber of the use-worn RF PASS and base station.

Four antennas are required for the path loss calibration step; two shall be used during test.
Cables that are connected to the antennas shall be no longer than 24 inches (61 cm) to minimize errors in

estimating the antenna gain during the calibration step, unless a three-antenna calibration is used to determine the
antenna gain, in which case the cable must be the same as that used during the three-antenna calibration.

Cables shall be high-quality shielded coaxial cables with type N or SMA connectors.
If short (12”) cables are permanently left in place at the top of each chamber to make changing antennas

easier, these cables shall be accounted for in the path loss calibration step.
Appropriate torque wrenches for the cable connectors shall be used to tighten connectors.

A three-axis field probe with optical fiber cabling to characterize the field uniformity of the chamber/antenna
combination.

A spectrum analyzer to calibrate the path loss.
A variable attenuator (or combination of fixed and variable) to set the path loss.
A signal generator capable of generating a continuous-wave signal in each frequency band of interest.
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Report on Comments  –  November 2012 NFPA 1982
External power amplifier, designed to work in the frequency band of interest.

The deleted sections do not provide sufficient detail on how the Point-to-Point Attenuation Test should
be conducted. The added sections, which previously appeared in Annex C, should be incorporated into the body of the
standard. The ESE Committee decided this at its August 2011 meeting. 1982-3 does not reflect these changes and
should be modified. The numbering of the added sections reflects a continuation of the numbering proposed in NIST
Comment 10. Note that the explicit frequencies of operation have been removed from Sections 8.18.4.4.1 – 18.4.4.3 so
that RF PASS operating at any frequency may be tested with the proposed methods.

7Printed on  3/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #14  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The Point-to-Point RF Attenuation Test shall be conducted according to the methodology described in Annex
C “Point-to-Point RF Attenuation Test for RF PASS.”

The target path loss specified in 7.15.3.2 shall be set up in the test chambers before the attenuation is
measured. A different set up shall be completed for each frequency of operation and set of antennas used in the test
chambers.

The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the base
station placed in one orientation for each of the remote distress alarm and evacuation alarm tests. This is a total of four
measurements for each Point-to-Point RF Attenuation Test.

Repeatability shall be established by measurement of the four separate devices specified in
Table 4.3.10(a) (Specimens 13, 19-21) or Table 4.3.10(b) (Specimens 13, 16-18).

Each anechoic chamber shall be characterized separately, using the same antenna and interior coaxial
cables that will be used in the attenuation test. The configuration is shown in Figure 8.18.5.1.1.

******Insert Figure 8.18.5.1.1 Here******

The antenna to be used for the Point-to-Point Attenuation Test shall be mounted at the top of the chamber
using the antenna mount specified in Section 8.18.4.4.7. A coaxial cable shall connect the antenna to the interior
bulkhead adapter at the top of the chamber.

A coaxial cable shall connect the exterior side of the bulkhead adapter at the top of the chamber to a signal
generator. The signal generator shall be set to the center frequency in the frequency band of interest. The power level
setting shall provide sufficient electric field strength at the measurement area to provide a reading on the field probe,
and may require the inclusion of an external power amplifier, designed to work in the frequency band of interest.

The field probe shall be connected to its receiver through the side bulkhead.
The total electric field shall be sequentially measured at the 13 points shown in Figure 8.18.5.1.5.

******Insert Figure 8.18.5.1.5 Here******

Contour lines of equal power levels, determined from the measured electric field results, E and shall be
plotted. These power levels are relative to the minimum total power measured at one of the 13 points. The minimum
total power shall be determined by calculating the total power at each of the measurement points, and then selecting the
minimum value of those calculations as follows:

******Insert Equation #1 Here******

where, = 1, 2, 3 … 13 (the measured points), or “ ”, and
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******Insert Equation #2 Here******

The conversion to absolute power from electric field values is = 2; is a constant that cancels in the calculation of
the relative power.

The variation in the field over the center 30 cm × 30 cm portion of the surface shall not exceed 3 dB of
variation in the received signal strength over the center 30 cm x 30 cm of the surface.

Procedure for Configuring Chambers with the Target Attenuation. This procedure shall be carried out for each
set of chambers, antennas, and cables.

The chambers shall be configured as shown in Figure 8.18.5.2.1.
Figure 8.18.5.2.1 Configuration for calibration of target path loss, consisting of the summation (in decibels) of the

various fixed elements in the propagation path, plus the external attenuators. In the calibration step, the external
attenuator is adjusted until the target path loss is obtained.

******Insert Figure 8.18.5.2.1 Here******

Two calibration antennas, denoted as Antennas 1 and 4 in Figure 8.18.4.5.1, shall be inserted into the test
chambers on the same table tops where the RF PASS components are placed during the attenuation test. The gain of
these antennas shall be obtained from the manufacturer’s specifications or by use of a technique such as a
three-antenna method.

One calibration antenna shall be connected to the signal generator, and the other to the spectrum analyzer
through bulkhead adapters in the body of the test chambers. The cables connecting the antennas to the bulkhead
adapters shall be as short as practically possible and a block of RF absorber placed over them to minimize reradiation
and reflections within the chamber.

The loss in the cables connecting the signal generator and spectrum analyzer to the bulkheads of the
chambers shall be calibrated out from the path loss measurement using standard techniques. Measurements shall be
collected over the frequency of operation of the RF PASS system that is being tested. The resolution bandwidth should
be set to 1 kHz or less.

The system path loss shall be measured between the two Measurement Reference Planes denoted in
Figure 8.18.5.2.1 with the external attenuator set to 0 dB. Chamber 1 shall be excited with a known power level at the
lower chamber bulkhead and the path loss shall be measured at the lower bulkhead of Chamber 2. This quantity (a
positive number representing the path loss in decibels) is termed “Measured Path Loss, 0dB.”

The Calibrated Path Loss, 0dB is found as Calibrated Path Loss, 0dB = Measured Path Loss, 0dB + Gain of
Calibration Antennas, where Gain of Calibration Antennas is the sum of the specified gain of each calibration antenna in
decibels, a positive quantity.

The setting of the external attenuator to achieve the target path loss from table to table is calculated as
External Attenuator Value = Target Path Loss - Calibrated Path Loss, 0dB, where Target Path Loss is 100 dB +/− 3dB
for the Point-to-Point RF Attenuation Test.  The +/− 3dB reflects the field variation found from the field uniformity test in
Section 8.18.5.1.

The test shall be conducted with the base station acting as the receiver and
the user-worn RF PASS transmitting a remote distress alarm upon initiation of the motion-sensing alarm signal.

The total attenuation (including cables, connectors, free-space path loss, antenna loss, and external
added attenuation) between the base station and the user-worn RF PASS shall correspond to 100 dB +/− 3dB using the
method described in Section 8.18.5.2.

A wireless link shall be established between the base station and user-worn device before closing the
chambers’ doors.

The chamber doors shall be closed and the duration until the reception of the alarm under test shall be
recorded.

The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the
base station placed in one orientation.

The test shall be conducted with the user-worn RF PASS acting as a receiver and
the base station transmitting an evacuation alarm.

The total attenuation (including cables, connectors, free-space path loss, antenna loss, and external
added attenuation) between the base station and the user-worn RF PASS shall correspond 100 dB +/− 3dB using the
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method described in Section 8.18.5.2.
8.18.5.3.2.2 A wireless link shall be established between the base station and user-worn device before closing the

chambers’ doors.
The user-worn RF PASS shall be kept in motion sufficient to prevent the motion sensing device from

triggering the alarm signal. Any method by which the RF PASS is moved shall not disturb the field uniformity of the
chamber more than the maximum field uniformity of 3 dB.

The chamber doors shall be closed and the evacuation alarm shall be initiated. Any method by which the
evacuation alarm is initiated shall not disturb the field uniformity of the chamber by more than the maximum field
uniformity of 3 dB.

The duration until the reception of the alarm under test shall be recorded.
The RF PASS system shall be tested with the user-worn RF PASS placed in two orientations and the

base station placed in one orientation.
Repeatability shall be established by measurement of the four separate devices specified in

Table 4.3.10(a) (Specimens 13, 19-21) or Table 4.3.10(b) (Specimens 13, 16-18).
The deleted sections do not provide sufficient detail on how the Point-to-Point Attenuation Test should

be conducted. The added sections, which previously appeared in Annex C, should be incorporated into the body of the
standard. The added text has been slightly modified from that in Annex C to represent system calibration using
spectrum analyzer rather than vector network analyzer. The ESE Committee decided that the text from Annex C should
be incorporated into the body of the standard at its August 2011 meeting. 1982-3 does not reflect these changes and
should be modified.

_______________________________________________________________________________________________
1982-     Log #15  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Add new text to read as follows:

The Loss-of-signal Alarm Test shall be conducted to determine whether the user-worn RF PASS will detect a
loss of RF communication from the base station, and to determine whether the base station will detect a loss of RF
communication from the user-worn RF PASS.

Currently, no text describes the “Application” of the Loss of Alarm test. The proposed text remedies
that situation.

_______________________________________________________________________________________________
1982-     Log #16  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Add new text to read as follows:

The path loss used in the Loss-of-signal Alarm Test shall be implemented by disconnecting the coaxial cables
that were connected to the attenuator in the Point-to-Point RF Attenuation test. These cables shall be as specified in
Figure 8.18.4.1.

This text is not necessary.
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_______________________________________________________________________________________________
1982-     Log #17  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Delete text to read as follows:

● Anechoic chambers shield RF pass from base station
● Power combiner/divider introduces RF interference into the channel between the RF pass and the base station
● Test: Reception of alarm signals with specified RF interference

This text is not necessary.

_______________________________________________________________________________________________
1982-     Log #18

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Delete text to read as follows:

(entire section)
(entire section)

(entire section)
(entire section)

(entire section)
(entire section)
This text in the above Annex C sections has been moved to the body of the standard. It is not

necessary to repeat this material in Annex C.
C.4: See Section 8.18.4.4 (NIST Comment 11).
C.5: See Section 8.18.5.1 (NIST Comment 12).
C.6: See Section 8.18.5.2 (NIST Comment 12).
C.7: See Section 8.18.5.3.1 (NIST Comment 12).
C.8: See Section 8.18.5.3.2 (NIST Comment 12).
C.9: See Section 8.18.6.2 (NIST Comment 17).

_______________________________________________________________________________________________
1982-     Log #19  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The operator shall note the results of the all tests specified in Section 8.18.5, including the values of (1)
Target path loss associated with the test environment. (2) Maximum difference in field uniformity within an area covering
the center 30 cm × 30 cm of the test chamber, as measured in Annex (3) Section 8.18.5.1. Value of measured path loss
when the external attenuator is set to 0 dB (Called SVNA,0dB in Annex C in Section
8.18.5.2.6) (Kate to provide revised text with Table insertion points). (4) Value of external attenuators used. (5)
Frequency of operation (the minimum and maximum operating frequencies utilized).

Deleted text refers to Annex C, whereas the text for the Procedure should reside in Section 8.18.5, as
given in NIST Comment 12.
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_______________________________________________________________________________________________
1982-     Log #20  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

For RF PASS, when loss of RF communication is detected, the base station shall emit a recurrent audible or
visual and nonrecurrent, mute-able, audible loss-of-signal alarm to the base-station operator, and the user-worn RF
PASS unit shall emit a recurrent audible or visual and optional nonrecurrent audible loss-of-signal alarm to the user
within 60 seconds of loss of RF communication. The visual alarm shall recur at a period of no more than 20 seconds.
The nonrecurrent audible alarm shall sound within the first 20 seconds of initiation of the loss of alarm signal. Loss of
communication may be due to, for example, the portable unit being out of range or the presence of an RF interferer.

The loss-of-signal alarm shall consist of an audible or and visual alarm, distinct from the audible distress alarm,
the remote distress alarm, and the evacuation signal.

This comment was developed in consultation with the NFPA Electronic Safety Equipment RF PASS
Task Group. It requires that both audible and visual loss-of-signal alarms will be used at the RF PASS base station. An
audible loss-of-signal alarm should be included in every RF PASS base station, but a recurrent audible loss-of-signal
alarm would be confusing at a base station when several firefighters are involved in the scene. The audible alarm at the
base station may be muted.

_______________________________________________________________________________________________
1982-     Log #21  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

For RF PASS, while in the motion/evacuation sensing mode, when the alarm signal is activated, the remote
distress alarm shall be transmitted within 3 10 seconds.

This comment was developed in consultation with the NFPA Electronic Safety Equipment RF PASS
Task Group. Transmission of the alarm signal within 3 seconds is not long enough to prevent unintended false alarms
from being transmitted by the RF PASS portable unit.

_______________________________________________________________________________________________
1982-     Log #22  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:
This test method shall apply to all RF PASS systems. This test method shall apply to all RF PASS

systems that operate using unlicensed frequencies in the 902-928 MHz and 2.400–2.4835 GHz ISM bands. RF PASS
systems operating with a licensed frequency are exempt.

The deleted text is too general in scope. The RF Interference test proposed in this NFPA 1982 revision
is intended for RF PASS systems that operate within the parameters of unlicensed ISM bands.

12Printed on  3/14/2012



Report on Comments  –  November 2012 NFPA 1982
_______________________________________________________________________________________________
1982-     Log #23  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:
A programmable signal generator or a commercial wireless device capable of emitting common

wireless protocols described in Table 8.20.4.3 shall be used. The signal generator or the commercial wireless device
shall be programmed to provide the parameters specified in Table 8.20.4.3 for the frequency of operation of the RF
PASS system.

******Insert Table 8.20.4.3 Here******

The 900 MHz Interferer shall be a programmable signal generator or a wireless development board
controlled by a computer as illustrated in Figure 8.20.4.3.1. The interferer shall be capable of producing the equivalent
channel usage requirements in Table 8.20.4.3. The interferer shall hop over 51 channels in the 902 MHz to 928 MHz
band, at a hop-duration of 19 +/- 1 milliseconds. The interferer shall utilize an RF data rate of 38 kb/s +/- 2 kb/s and a
serial data rate of 38 kb/s +/- 2 kb/s. Data are transmitted with filtered non-return-to-zero (NRZ) encoding modulated
onto a carrier with binary frequency shift keying (FSK).

The 2.4 GHz Interferer shall consist of a programmable signal generator or two wireless access points as
illustrated in Figure 8.20.4.3.1, capable of producing the equivalent channel usage requirements in Table 8.20.4.3. If
used, the two access point shall be connected to the input ports of a power combiner with at least 20 dB of isolation
between the input ports. The output of the power combiner is connected to the input of the power combiner on the test
chamber containing the RF PASS SCBU. The programmable signal generator or wireless access points shall be set to
establish a 1 MB/s wireless distribution or bridging channel between two access points. A computer connected to the
Ethernet port on one of the access points continuously sends an “echo request” to the Ethernet interface of the other
access point with a packet size of 28 kb/s, using the Internet Control Message Protocol (ICMP), The receiving access
point replies with an “echo response”.  This process is typically implemented by using the “ping” command on
computers.

******Insert Figure 8.20.4.4.1 Here [FIGURE NOT PROVIDED]******

The physical distance between the transmit antenna and the center of the testing platform supporting the
SCBU shall be 1.25 +/- 0.1 m.

The path loss (a positive quantity, in decibels) encountered by the interference signal, emanating from the
development board, access point, or programmable signal generator, when subtracted from the gain of the antenna in
the test chamber containing the SCBU, shall be 0 +/- 2 dB. This is called the . Cable
losses, power combiner insertion losses, external attenuator losses, and antenna gains are as specified by the
manufacturer or may be measured by the user. The following equation is used to calculate the

(dB)) = cable losses (dB) +power combiner insertion losses (dB)+ external
attenuator losses - antenna gain

The deleted sections do not provide sufficient detail on the interference source for the RF Interference
Test. The additional details provide clarification on the interference source parameters, and the setup to emit the
interference signal into the test chamber.
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_______________________________________________________________________________________________
1982-     Log #24  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The total attenuation (including cables, connectors, free-space path loss, antenna loss, power combiner, and
external added attenuation) between the base station and the user-worn RF PASS shall correspond 100 dB +/- 3dB.
The total attenuation shall be calculated using the methods described in Section 8.18.5.2 Procedure for Determination of
Total Attenuation. A different configuration shall be used for each frequency of operation and set of antennas used in the
test chambers.

The signal from the RF interferer shall be coupled into the test chamber in which the user-worn RF PASS is
located. Coupling shall be through a coaxial cable to a two-input power combiner having a minimum of 20 dB isolation
between input ports. The other input port of the power combiner shall be connected to the coaxial cable that connects
the base station test chamber to the user-worn RF PASS test chamber, as described in Section 8.18.5.2. The loss due
to the coaxial cable and power combiner must be added to the nominal output power specified in Table 8.20.4.3.
8.20.5.4 The loss due to coaxial cables and power combiners that connect the interferer to the RF PASS chamber, and
the gain of the antenna in the RF PASS chamber, shall be added to the nominal output power specified in Table
8.20.4.3.

8.20.5.2: The path loss between the base station and user-worn RF PASS in the Interference Test
Method must account for the power combiner.
8.20.5.3: The additional details provide clarification on the setup to emit the interference signal into the test chamber.

_______________________________________________________________________________________________
1982-     Log #25  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

The operator shall note the results of all tests specified in Section 8.20.5 including the values of: (1) Target
path loss associated with the test environment. (2) Maximum difference in field uniformity within an area covering the
center 30 cm × 30 cm of the test chamber, as described in Section 8.18.5.1. (3) Measured path loss when the external
attenuator is set to 0 dB (Called SVNA,0dB “ ” in Section 8.18.5.2.6). (4) External attenuators
used. (5) Frequency of operation (the minimum and maximum operating frequencies utilized by the RF PASS system
under test). (6) Model, typical loss and isolation of power combiner, from manufacturer’s specifications. (7) Model and
output power of interferer at test chamber top input port (including cable loss and loss through power combiner). (8)
Relevant interferer parameters, as specified in Table 8.20.4.3. (9) All cable losses connecting the interferer to the test
chamber, either by measurement or manufacturer’s specifications.

The reporting requirements need to be revised to reflect changes to the name of the path loss
calibration process in Section 8.18.5.2, and capture the additional on details on the interferer set up in Section 8.20.4.3.
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_______________________________________________________________________________________________
1982-     Log #26  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

3rd Paragraph:
The interfering signal is introduced into the test chamber that contains the user-worn RF PASS. This configuration is

tested to simulate the condition where a firefighter is indoors in the presence of some other system. Because it is
expected that the firefighter will typically be some distance from the RF interfering source, in this test method, the output
power of the interferer is reduced by the free-space path loss corresponding to 2 1.25 m distance from  an isotropic
radiating source (i.e., no antenna gain). The type of interfering signal used in this test method depends on the frequency
of operation of the RF PASS system. Modulated RF signals that are commonly encountered in the field and that might
be expected to cause interference to specific RF PASS configurations are specified for this test. Successful reception of
an alarm signal under a specified level of attenuation and type of interference constitutes a pass of the test.
5th Paragraph:
This test method was also designed to be as cost effective as possible. The design of the anechoic chambers

described here is as inexpensive as possible. Inexpensive patch antennas are used. It is anticipated that, as more and
more wireless electronic safety equipment becomes available, the chambers described here can be used for testing
those systems as well. The development boards and access points used for simulating an RF interferer are also
inexpensive, yet versatile enough to replicate signals encountered in the field.

2nd paragraph:
The set of interference tests described below focus on three two primary frequency bands and transmission formats.

These target values of interference are detailed in Table D2 8.20.4.3. The transmission formats used in this test
(including power level, modulation and encoding schemes, and signal bandwidth) have been designed to replicate
commonly found wireless devices.
The channel usage percentage is measured with a spectrum analyzer. Software that controls the spectrum analyzer is

set to sample the spectrum occupied by the RF PASS signal for a duration of 225 milliseconds +/-50 milliseconds. As
designed, the interference source shall be active 50% of the time in either the specified frequency band (e.g., over the
902-928 MHz band), or the initial channel of operation (e.g., over one of the six IEEE 802.11b/g 20 MHz channels). The
spectrum analyzer shall sweep across the frequency band or channel of interest in less than 3 milliseconds; the
controlling software shall capture the spectrum at the rate above. Processing software shall search for the maximum
value within the captured spectrum. Only the interference source is active when determining the interference activity
percentage, that is, there shall be no RF PASS communication activity. To compute the statistics on interference, a
minimum of 500 × 225 millisecond samples are collected, resulting in approximately 2 minutes of data. The ratio of the
interference signal samples to the acquired noise samples provides the channel occupancy percentage. As indicated in
Table 8.20.4.3, a 50% channel usage percentage over a 30 second time period is required, but that channel usage may
vary in any 5 second interval between 25 and 75%.

Figure D1 8.20.4.1 shows a typical RF Interference Test set-up. Two anechoic chambers provide shielding between
the portable unit and the base station. The total path loss (or gain) associated with the environmental elements (shown
in Figure C1, Annex C Figure 8.18.4.1) simulates the path loss experienced by personnel carrying RF PASS within a
building or structure when the base station is located outside. The value of the external attenuator is adjusted in a
calibration step described in Annex C Section 8.18. Note that the attenuation path now includes the power combiner,
and so the external attenuator value must be changed from that used in the Point-to- Point Attenuation Test.
The interferer is connected to the test chamber containing the user-worn device through a coaxial cable connected to
the power combiner. The loss due to the coaxial cable and power combiner must be added to the nominal output power
specified in Table D1 8.20.4.3.

The anechoic chambers, antennas, and cables used in the RF Interference Test are the same
as those described in the Point-to-Point Attenuation Test described in Annex C (see Sections C.4.1 through C.4.4).

A power combiner is used to combine the signal from the base station with the interfering signal, as shown in Figure
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D1 8.20.4.3. The power combiner should have two input ports and one output port, should use Type N connectors, and
should have a minimum isolation between the input ports of 20 dB.

******Insert Figure 8.20.4.3.1 Here******

Development kits are available for most wireless system protocols used in the ISM bands (see [1] for an example).
Such kits typically take the form of circuit boards with RF connectors. The kits can be programmed with a computer to
generate wireless protocols having the parameters specified above. For the 900 MHz frequency hopping system,
configurations can be generated varying in data rate, channel bandwidth, and hop duration. For the 900 MHz system,
the system should hop over 51 channels in the 902 MHz to 928 MHz band. Data is transmitted with filtered
non-return-to-zero (NRZ) encoding modulated onto a carrier with binary frequency shift keying (FSK).
For the 2.4 GHz WPAN WLAN emulator, the system should be capable of simulating an 802.15.4 IEEE 802.11b

system. Specifically, the system should be capable of occupying one of 15 13 channels spaced every 5MHz from 2.405
GHz to 2.475 GHz using direct sequence spread spectrum and offset quadrature phase shift keying (O-QPSK). Using a
1 Mb/s wireless connection between access points, (often called a wireless bridge), RF interference is created by a
continuous “ping” operation between a computer attached to one access point and the Ethernet interface of the other
access point. The percentage of time the interferer occupies the channel is then determined by the ping packet size.
The development boards and access points should be programmed to provide the parameters specified in Table D1

8.20.4.3. Other wireless test systems may be capable of supporting the specifications in Table 8.20.4.3, and will also
provide an equivalent level of interference.

The general description requires updating consistent with the updates in the main body of the standard
in Section 8.20.  The two key parts of the change are a removal of the antenna gain effects, and a reduction the
separation distance between the interference source and the RF PASS SCBU. In addition, there is explanation of how
the target value of interference is measured with a spectrum analyzer and additional detail on the measurement set up.
In D.4.3, The description on the interferers needs to be revised to be consistent with the interferers discussed in the
main body of the standard. (See Section 8.20.4.3 proposed revision, NFPA Comment Form NIST Interference 3.)

_______________________________________________________________________________________________
1982-     Log #27  FAE-ELS

_______________________________________________________________________________________________
Kate A. Remley, National Institute of Standards & Technology

1982-3
Revise text to read as follows:

Table D.2: Definition of interference sources for RF Interference Test (delete complete table; table is a duplicate of
Table 8.20.4.3)
Figure D.1: Test set up and sources of path loss (and gain) in the Point-to-Point RF Attenuation Test. (delete complete

figure; Figure 8.20.4.1 is the correct figure.)
This table is a duplicate; the proposed revision of D.2 references the figure in the body of the standard.

This figure is incorrect for the section; the proposed revision of D.3 references the correct figure in the body of the
standard.
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_______________________________________________________________________________________________
1982-     Log #28  FAE-ELS

_______________________________________________________________________________________________
Simon Hogg, Draeger Safety UK Ltd.

1982-3
Add new text to read as follows:

4.3.10.14 Use of tactical radios for RF-PASS radio transmission:
a) Should the route for the full alarm and evacuation alarm radio transmission be made through a fire-fighter’s own

tactical radio, the tactical radio itself is allowed to be exempt from having to meet the test requirements specified in the
test matrix 4.3.10 prior to the RF attenuation and interference tests.
b) The systems or methods deployed to connect the data signals from the PASS to the fire-fighter tactical radio are

required to meet the test requirements specified in the test matrix 4.3.10.

In an effort to minimize the additional weight and power sources that have to be carried by fire-fighters,
it is possible to combine the RF-PASS data transmission with fire-fighter tactical radios that use voice and data protocols
such as P25, Tetra or Tetrapol.  Combining the radio and higher power RF functions is a desirable opportunity for
fire-fighters turnout gear weight reduction.
Additionally, although the RF-PASS devices would still need their own power source for alarms/alerts/lights, the

capacity could be reduced giving a more compact form and lighter weight.
Adding clause 4.3.10.14 a) would allow the fire-fighter’s own tactical radio to be used for the RF tests but would allow

the tactical radio to be replaced after the thermal and tumble tests should damage have occurred.
Adding clause 4.3.10.14 b) covers the interfaces from the RF-PASS device to such tactical radios (a wired connection

or wireless module) specifying that they will need to be tested fully as specified in the test matrix and used in the RF
tests.
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_______________________________________________________________________________________________
1982-     Log #29  FAE-ELS

_______________________________________________________________________________________________
Simon Hogg, Draeger Safety UK Ltd.

1981-10
Revise text to read as follows:

6.4.3.9 The PASS annunciator shall be driven by an alarm sequence consisting of the following 26 6 steps:
1. A Type-1 chirp
2. A silent interval of 500±0.05ms (400.0 ± 10) ms
3. A Type-2 chirp, repeated a total of 4 (four) times with a gap of (10 ± 0.5)ms between each chirp
4. A silent interval of 10.0 ± 0.001 ms
5. A Type-2 chirp
6. A silent interval of 10.0 ± 0.001 ms
7. A Type-2 chirp
8. A silent interval of 10.0 ± 0.001 ms
9. A Type-2 chirp
10. 4. A silent interval of 500±0.05ms (200.0 ± 10) ms
11. 5. A Type-3 chirp, repeated a total of 8 (eight) times with a gap of (10 ± 0.001)ms between each chirp
12. A silent interval of 10.0 ± 0.001 ms
13. A Type-3 chirp
14. A silent interval of 10.0 ± 0.001 ms
15. A Type-3 chirp
16. A silent interval of 10.0 ± 0.001 ms
17. A Type-3 chirp
18. A silent interval of 10.0 ± 0.001 ms
19. A Type-3 chirp
20. A silent interval of 10.0 ± 0.001 ms
21. A Type-3 chirp
22. A silent interval of 10.0 ± 0.001 ms
23. A Type-3 chirp
24. A silent interval of 10.0 ± 0.001 ms
25. A Type-3 chirp
26. 6. A silent interval of 1500.0 ± 50 ms
Following Step 26 6, the alarm sound shall repeat beginning immediately with Step 1.
6.4.3.9.2 Type-2 Chirp:
The Type-2 chirp shall begin with a frequency of 2.000 ± 0.0002 KHz and shall sweep to a frequency of 4.000 ± 0.0004

KHz using the following method. The Type-2 chirp shall be a binary (on/off) signal consisting of sequential cycles whose
period changes on a cycle-to-cycle basis. The first cycle shall have an on-period and an off-period of 250 ± 0.025 s. The
second cycle shall have an on-period and an off-period of 249.8 ± 0.02498 s. The on-period and off-period for each
succeeding cycle shall continue to be decreased by 0.2 ± 0.00002 s until the last cycle, which shall have an on-period
and an off-period of 125 ± 0.0125 s.
Starting at a lower frequency of (2.0 ± 0.1)kHz, the frequency shall rise in a sweeping manner, by a minimum number

of 100 equal or near equal frequency steps, to an upper frequency of (4.0 ± 0.1)kHz in (234 ± 10)ms.  The sweeping
chirps are to be kept close to linear rising frequency steps from the lower to the upper frequency to maintain the
consistent audible sound pattern.
It is allowable to change from linear frequency steps to non-linear steps to allow a particular frequency or frequencies

to be held for up to (50+5)ms before returning as quickly as practicable to a normal linear rate to finish at the upper
frequency.  At higher frequencies (e.g. above 3.5kHz) it may be necessary to increase the frequency step rate just
before starting to hold a peak frequency.
For an example see Annex A6.4.3.9.2.
Annex A6.4.3.9.2   The standard alarm sound type 2 chirp is allowed to vary from linear to non-linear whilst maintaining

the same audible sound pattern.  A practical example for holding a peak frequency of 3.276kHz (period = 305.2ìs) for
50ms (125 on/off cycles) is listed here showing how the gap between steps can be changed to allow a constant
frequency to be held to achieve highest sound levels on peak sounder frequencies.
Steps are allowed to be shorter or longer to allow for the longer duration(s) at peak(s) along the way.
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CYCLE/PERIOD
0/500 (rate=0.2us start at 2kHz)
375/350 (rate=0.4us is faster just before holding the peak frequency)
435/305.2 (rate=0 at the start of the 3.276kHz period)
560/305.2 (rate=0 at the end of the 3.276kHz period)
625/250 (rate=0.2us returns to end at 4kHz)

Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best
around their resonance frequencies.  The time needed to achieve peak resonance will vary from manufacturer to
manufacturer.  The time specified in the original full alarm proposal was for one frequency cycle at each frequency step
from 4kHz to 2kHz for a type 1 chirp and from 2kHz to 4kHz for types 2 and 3 chirps.  One frequency cycle is not
sufficient time to allow peak resonance to occur.
The standard alarm task group has agreed to allow the type 2 chirp to vary the rate at which the sweeping sound

pattern moves from 2kHz to 4 kHz so that sufficient time can be held on peak resonance to maximize sound levels.
Type 1 and Type 3 chirps remain as per the original proposal.

_______________________________________________________________________________________________
1982-     Log #30  FAE-ELS

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1982-2
Revise text to read as follows:

Table 4.3.10 (a)
Column 1- Heat and Flame should have Specimen #1 for the 1st listed test, Specimen #2 for the 2nd listed test and

Specimen #3 for the 3rd listed test.

Error within the table which contradicts the text and the committees intent.

_______________________________________________________________________________________________
1982-     Log #31  FAE-ELS

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1982-2
Revise text to read as follows:

Table 4.3.10 (b)
Column 1- Heat and Flame should have Specimen #1 for the 1st listed test, Specimen #2 for the 2nd listed test and

Specimen #3 for the 3rd listed test.

Error within the table which contradicts the text and the committees intent.
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_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1982-2
Revise text to read as follows:

8.2.8.1 The sound pressure level for the alarm signal audible distress alarm shall be measured in a spherical radius at
a distance of 3 m +1m/-0m(9.9 ft) in from the
specimen’s annunciator.
8.2.11.1 The sound pressure level for the remote distress alarm shall be measured in a spherical radius at a distance

of 1 m +0.3M/-0m (3.3 ft) in from the base
station’s annunciator.

A tolerance is needed on these distances.

_______________________________________________________________________________________________
1982-     Log #33  FAE-ELS

_______________________________________________________________________________________________
Steven H. Weinstein, Honeywell Safety Products

1982-5
Revise text to read as follows:

2.3.1 ANSI Publications. American National Standards Institute, Inc., 25 West 43rd Street, 4th Floor, New York, NY
10063.
ANSI/UL 913,

, Seventh Sixth edition.
[No change to the balance of this section.]

After the TC on ESE accepted in principle Proposal #1982-5 in the ROP, some events have occurred
which call into question the merit of the proposal. UL has decided not to implement the 7th edition of ANSI/UL 913 until
2016 for intrinsic safety certifications it performs for is own customers. They are still using the 5th edition. There has
been some talk that UL implementation of the 7th edition of ANSI/UL 913 for its own certifications could be delayed
further, or that the 7th edition could even be withdrawn at some point. They have received pushback from their
customers who do not feel certification of the 7th edition is in everyone's best interests. The goal is eventually to have
harmonization of European and U.S. intrinsic safety standards, and the 7th edition of ANSI/UL 913 will not accomplish
that. My proposal is to revert back to the 6th edition of ANSI/UL 913 for NFPA 1982, since it has been used for many
years; has proven to be a reliable standard; and does not introduce new, possibly controversial variables whose
repercussions are not yet fully understood. If UL itself is not using the 7th Edition of ANSI/UL 913, I do not think NFPA
1982 should be specifying it.
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_______________________________________________________________________________________________
Wayne C. Haase, Summit Safety, Inc.

1982-13
Revise text to read as follows:
This test shall apply to the pre-alarm and alarm signals of all PASS.

This test shall apply to the alarm signals of all PASS.

Samples shall be complete PASS with suitable modifications to provide access to the digital pulse wave that
controls the driver circuit for the audible annunciator.

Samples shall be conditioned as specified in Section 8.1.2.

Specimens for testing shall be complete PASS.
A minimum of three specimens shall be tested.

A sampling digital oscilloscope or time-interval counter connected to the digital pulse wave shall be used to
measure the frequencies of the alarm signal. The sampling digital oscilloscope or time-interval counter shall have a
minimum time resolution of 50 nano seconds.

The alarm signal shall be activated, and the signal frequencies shall be measured. Frequency measurements
shall be based on the period of individual cycles of the digital pulse wave.

The alarm signal frequencies shall be recorded and reported.
The alarm signal shall be recorded at a minimum time resolution of 50 nano seconds, verified that it meets the

requirements of Section 6.4.3.9, and reported.

Pass or fail performance shall be determined for each specimen for the alarm signals.
One or more specimens failing this test shall constitute failing performance.

The PASS Alarm Task Group recommends that the frequencies of the chirp alarm sounds be
measured by digital techniques rather than by acoustic techniques. The digital pulse wave that controls the driver of the
audible annunciator is the primary signal that generates the Type-1, Type-2, and Type-3 Chirps for the Alarm signal and
further controls the silence intervals between the Chirps. More-consistent measurements with significantly better time
resolution are possible by accessing the digital pulse wave. Since the Chirp signals are defined in terms of their period
(i.e., the time interval of individual cycles), the proposed digital technique will directly measure the pertinent parameter.
Special PASS units which have been modified to provide access to the digital pulse wave will be required.
The signal frequency test for the Pre-Alarm Signal (section 8.14) is unchanged except as to no longer apply to the

Alarm Signal.
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_______________________________________________________________________________________________
Craig Gestler, Mine Safety Appliances Company

1982-3
Change channel usage by interference source from 50% to 25% in Table 8.20.4.3 for 900 MHz

systems and revise text to read as follows:
A programmable signal generator or a commercial wireless device capable of emitting common

wireless protocols described in Table 8.20.4.3 shall be used. The signal generator or the commercial wireless device
shall be programmed to provide the parameters specified in Table 8.20.4.3 for the frequency of operation of the RF
PASS system.

******Insert Table 8.20.4.3 Here******

Systems designed to GLANSER requirements will not meet the proposed 50% channel occupancy
interference specification. Several factors within the GLANSER system requirements indicate that the specification
should be reduced to 25% channel occupancy:
1. GLANSER systems must monitor at least 100 first responders, with an eventual target of 500 first responders.
2. In addition to PASS status and location information, integration of additional data (e.g., accountability, air

management, physiological monitoring, etc.) is encouraged.
3. Status updates must be made every second (or faster).
Coincident with the GLANSER requirements, each system (and, therefore, each individual node) must adhere to FCC

regulations. Systems operating in the 902 MHz to 928 MHz band fall under FCC Part 15.247, and those systems
utilizing frequency hopping spread spectrum (FHSS) must comply with channel occupancy requirements outlined in
FCC
Part 15.247 Subsection (a}(1)(i). These requirements include:
1. Use of at least 50 hopping frequencies for channels less than 250 kHz.
2. Average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period.
The combination of these two requirements, distributed over 100 first responders, drives each individual node to

occupy a minimal amount of time over a sparse number of frequencies. A fully operational system will occupy the entire
902 MHz to 928 MHz band as the FCC will allow, but an individual node will be placed at great risk when a substantial
amount of the band is occupied. Therefore, it is proposed that the interference requirement be reduced to 25% total
channel occupancy.
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Table 8.20.4.3: Definition of interference sources for RF Interference Test. 

Frequency Range 
Transmission 
Format or 
Modulation 
Scheme 

Subcarrier or 
Channel 
Bandwidth 

Output power and 
FCC part 

Channel Usage by 
Interference 
Source 

450 MHz TBD TBD TBD  

902-928 MHz Frequency 
Hopping (200 ms 
hop time) 
Frequency 
Hopping Spread 
Spectrum (FHSS) 
(19 +/- 1 ms hop 

100 kHz subcarrier 
1 W peak power 
(30 dBm) into 
antenna (w/max 6 
dBi gain). FCC 
Part 15.247 [2] 

50% 25% over the 
30 second test 
interval; 50 ±25% 
25 +/- 5% within 
any 5 second 
subinterval 

2.4-2.472 GHz Direct Sequence 
Spread Spectrum 
(DSSS) 

2 MHz (IEEE 
802.15.4 
channels) 22 MHz 
(IEEE 802.11 
channels) 

63 mW peak 
power (18 dBm) 
FCC Part 15 [2] 
(See example 2 [2] 
for determination 
of correction 
factor.) 

50% over the 30 
second test 
interval; 50 ±25% 
within any 5 
second subinterval 
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_______________________________________________________________________________________________
Matthew Shannon, Scott Safety

1982-13
Revise text to read as follows:

The Type-1 chirp shall begin with a frequency of 4,000 ± 0.0004 KHz and shall sweep to a frequency of 2,000 ± 0.0002
KHz using the following method. The Type-1 chirp shall be a binary (on/off) signal pulse wave consisting of sequential
cycles whose period changes on a cycle-to-cycle basis. The first cycle shall have an an on period and an off period of
125 250 ± 0.0125 0.0250 µs. The second cycle shall have an on period and an off period of 125.2 250.4 ± 0.01252
0.0254 µs. The on period and off period for each succeeding cycle shall continue to be increased by 0.2 0.4 ± 0.00002
0.00004 µs until the last cycle, which shall have an on period and an off period of 250 500 ± 0.025 0.050 µs

The Type-3 chirp shall begin with a frequency of 2.000 ± 0.0002 KHz and shall sweep to a frequency of 4.000 ± 0.0004
KHz using the following method. The Type-3 chirp shall be a binary (on/off) signal pulse wave consisting of sequential
cycles whose period changes on a cycle-to-cycle basis. The first cycle shall have an on period and an off period of 250
500 ± 0.025 0.050 µs. The second cycle shall have an on period and an off period of 249.6 499.2 ± 0.02496 0.04992 µs.
The on period and off period for each succeeding cycle shall continue to be decreased by 0.4 0.8 ± 0.00004 0.00008 µs
until the last cycle, which shall have an on period and on off period of 124.8 249.6 ± 0.01248 0.02496 µs.

Different manufactures have different circuit designs, some of which do not perform optimally when
driven by a square wave. Therefore, they need the capability to select a particular pulse wave that allows them to
maxims the performance of their circuit.
The use of the term period to define hart a cycle is somewhat awkward. Period is currently considered to be

synonymous with cycle.
Pulse wave is similar to a square wave but does not have the on/off symmetry associated with a square wave. The

waveform is defined by two time values. The first one is the pulse duration, which is the "on" time. The second is the
period, which is the reciprocal of frequency and represents the total time of a complete cycle.
The term duty cycle, which is the ratio of the pulse duration to the period, is often used to describe the wave shape.

However, due to the use of the term cycle, in the text, the term duty cycle was avoided for clarity.

_______________________________________________________________________________________________
1982-     Log #37  FAE-ELS

_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1982-3
In Column 1, Rows 4, 5 and 6 of Table 4.3.10(a), revise text to read as follows:

Heat/flame Test 1 (8.13.5.98), specimen 1
Heat/flame Test 12 (8.13.5.109), specimen 12
Heat/flame Test 13 (8.13.5.1110), specimen 13
Additionally, is it the TC’s intent to conduct the “Radio System Tests (Sections 8.18 – 8.20), specimen 13” and the

“Radio System Tests (Sections 8.18 – 8.20), specimens 16-18” following the High temperature functionality test and the
Tumble Vibration Test, respectively, as the tests in Table 4.3.10(b) are meant to be cumulative?

The above revisions correct the table so that it agrees with the text in Section 8.13.5.
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_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1982-3
In Column 1, Rows 4, 5 and 6 of Table 4.3.10(b), revise text to read as follows:

Heat/flame Test 1 (8.13.5.98), specimen 1
Heat/flame Test 12 (8.13.5.109), specimen 12
Heat/flame Test 13 (8.13.5.1110), specimen 13
Additionally, is it the TC’s intent to conduct the “Radio System Tests (Sections 8.18 – 8.20), specimen 13” and the

“Radio System Tests (Sections 8.18 – 8.20), specimens 16-18” following the High temperature functionality test and the
Tumble Vibration Test, respectively, as the tests in Table 4.3.10(b) are meant to be cumulative?

The above revisions correct the table so that it agrees with the text in Section 8.13.5.

_______________________________________________________________________________________________
1982-     Log #39  FAE-ELS

_______________________________________________________________________________________________
Stephen R. Sanders, Safety Equipment Institute (SEI)

1982-14
Add new text to read as follows:

For testing purposes only, manufacturers shall be permitted to reconfigure a PASS device sample to
allow external test equipment to access the digital signal being delivered to the sound mechanism/transducer element.

It has come to the attention of the task group that based upon 1) the fact that satisfactory test methods
do not exist to adequately  verify, externally to a PASS, that the sound generated conforms to the frequency sweep
defined in the specification,  and 2) that differences in transducers and resonate chambers between manufacturers
introduce acoustic differences that are indistinguishable to the human ear but that make pass/fail criteria difficult to
define, it is desirable to allow manufacturers the ability to reconfigure PASS device sample prior to conducting the
necessary testing within NFPA 1982.  More-consistent measurements with significantly better time resolution are
possible by accessing the digital pulse wave. Since the Chirp signals are defined in terms of their period (i.e., the time
interval of individual cycles), the proposed digital technique will directly measure the pertinent parameter. Special PASS
units which have been modified to provide access to the digital pulse wave will be required.
Additionally, based upon the wording contained in Section 4.3.12 of NFPA 1982, which allows for the substitution,

repair or modification of any product or product component, only as specifically permitted within the standard, the intent
of Proposed Section 8.0 should be acceptable.
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_______________________________________________________________________________________________
William Frank, Mine Safety Appliances Company

1982-13
Revise text to read as follows:

The PASS annunciator shall be driven by a pre-alarm sequence consisting of the following 3 steps:
Step 1: A Type-1 tone pair, repeated in sequence as follows with each tone duration being (500±20ms):
Tone 1..Tone 2..Tone 1..<silence (500±20)ms>
Tone 1..Tone 2..Tone 1..<silence (500±20)ms> immediately followed by Step 2.
Step 2: A Type-2 tone pair, repeated in sequence as follows with each tone duration being (250±10ms):
Tone 3..Tone 4..Tone 3..<silence (250±10)ms>
Tone 3..Tone 4..Tone 3..<silence (250±10(ms>
Tone 3..Tone 4..Tone 3..<silence (250±10)ms>
Tone 3..Tone 4..Tone 3..<silence (250±10ms)> immediately followed by Step 3.
Step 3: A Type-3 tone pair, repeated in sequence as follows with each tone duration being (125±10ms):
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>
Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..Tone 6..Tone 5..<silence 125±10ms)>.
The total duration of the 3 steps shall comply with the time window for the pre-alert specified in Section 6.3.3.
Tone pair definitions: The frequency of all tones shall be between 1000Hz and 4000Hz with the second tone of each

pair (Tone 2, Tone 4 and Tone 6) being (250+250/-50)Hz higher than the first one (Tone 1, Tone 3, and Tone 5) of the
pair. It is allowable for each step’s tone pair to be the same two tones or for them to rise to higher tones. If rising tone
pairs are deployed, the frequency gap between Tone 2 and Tone 3 and between Tone 4 and Tone 5 shall be
(250+250/-50)Hz.

Type-1 tone pair. A Type-1 tone pair shall consist of a sound that alternates between two tones. The first
tone shall be at a frequency of 1000 ± 1 Hz and shall have a duration of 500 ± 0.5 10 ms. The second tone shall be at a
frequency of 1260 ± 1.26 Hz and shall have a duration of 500 ± 0.5 10 ms. The total duration of the Type-1 tone pair
sound shall be 4.000 ± 0.004 0.080 seconds.

Type-2 tone pair. A Type-2 tone pair shall consist of a sound that alternates between two tones. The first
tone shall be at a frequency of 1260 ± 1 Hz and shall have a duration of 250 ± 0.25 10 ms. The second tone shall be at
a frequency of 1587 ± 2 Hz and shall have a duration of 250 ± 0.25 10 ms. The total duration of the Type-2 tone pair
sound shall be 4.000 ± 0.004 0.080 seconds.

Type-3 tone pair. A Type-3 tone pair shall consist of a sound that alternates between two tones. The first
tone shall be at a frequency of 1587 ± 2 Hz and shall have a duration of 125 ± 0.125 10 ms. The second tone shall be at
a frequency of 2000 ± 2.00 Hz and shall have a duration of 125 ± 0.125 10 ms. The total duration of the Type-13 tone
pair sound shall be 4.000 ± 0.004 0.080 seconds.

Piezo sounders and their resonating sound cavities that amplify the sound are designed to work best
around their resonance frequencies. For this reason, the achievable SPL at a given frequency will differ greatly among
manufacturers. Additionally, different piezo placements (frontal, upper chest compared to lower back) will create
different output power needs to generate the specified SPL at the ear.
Additionally, gaps of silence within the tones allow for better localization of the sound origin by helping to eliminate

echo/reverb and by providing a point to restart the audio processing. This may help firefighters to differentiate their own
pre-alarm from that of another.
This proposal allows manufacturers to choose frequencies based on their system design yet maintains the increasing

volume and urgency of the original pre-alarm proposal and still achieves the goal of a common sound pattern
(differences would be similar to a song being sung in a different key) for the pre-alarm that is different than the full alarm.
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