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Alternates

John M. Hoffmann, Safety Engineering Laboratories, Incorporated, MI  [RT] 
  (Alt. to Elizabeth C. Buc)
Jason P. Huczek, Southwest Research Institute, TX  [RT] 
  (Alt. to Marc L. Janssens)
Nestor R. Iwankiw, Hughes Associates, Incorporated, IL  [SE] 
  (Alt. to Craig L. Beyler)

Gregory R. Miller, Code Consultants, Incorporated, MO  [SE] 
  (Alt. to Steven D. Wolin)
Thomas J. Ohlemiller, US National Institute of Standards & Technology, MD  
[RT] 
  (Alt. to Richard W. Bukowski)

Staff Liaison: Milosh T. Puchovsky

Committee Scope: This Committee shall have primary responsibility for 
documents on fire hazard calculation procedures for use by other Committees 
in writing provisions to control the fire hazards of contents and furnishings.  
This Committee shall also provide guidance and recommendations to 
Committees in assessing the fire hazard of contents and furnishings.  It 
shall establish classification and rating systems, request the development 
and standardization of appropriate fire tests, and identify and encourage 
necessary research as it relates to the fire hazards of contents and furnishings.  
It shall act in a liaison capacity between NFPA and the committees of other 
organizations with respect to the hazard of contents and furnishings. 

  This list represents the membership at the time the Committee was balloted 
on the text of this edition. Since that time, changes in the membership may 
have occurred. A key to classifications is found at the front of this book. 

  The Report of the Technical Committee on Hazard and Risk of Contents 
and Furnishings is presented for adoption.

  This Report was prepared by the Technical Committee on Hazard and 
Risk of Contents and Furnishings, and proposes for adoption, a new 
document to NFPA 556, Guide for Identification and Development of 
Mitigation Strategies for Fire Hazard to Occupants of Passenger Road 
Vehicles, 2006 edition.  

  This Report has been submitted to letter ballot of the Technical Committee 
on Hazard and Risk of Contents and Furnishings which consists of 18 
voting members.  The results of the balloting, after circulation of any negative 
votes, can be found in the report.
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________________________________________________________________
556-1 Log #CP1  Final Action: Accept
(Entire Document) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  The committee proposes a new document NFPA 
556, Guide for Identification and Development of Mitigation Strategies for Fire 
Hazard to Occupants of Passenger Road Vehicles, as shown as the end of this 
report. 
SUBSTANTIATION:  NFPA 556 provides guidance on methods to decrease 
the fire hazard or fire risk associated with passenger road vehicles. The 
document identifies the major fire safety concerns associated with such 
vehicles. It also intends to recommend improved means for evaluating the 
fire performance of vehicular materials and designs. The committee expects 
such strategies to increase the likelihood of occupant escape or rescue from 
passenger road vehicles that are involved in fires. The document addresses 
ignitability and heat and smoke release of vehicular materials, performance of 
fire barriers, ventilation factors as well as current approaches to evaluating the 
fire performance of materials in passenger road vehicles. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: The document does not fulfill the stated goals and objectives of 
the document. The document needs significant additional work before moving 
forward in the process. The committee should reexamine the document, 
significantly improve the document, and then reenter the process.
   TALLEY: The NFPA Hazard and Risk Committee on Furnishings and 
Contents was originally formed with the objective of a study of the hazard and 
risk of upholstered furniture and to develop a guide to prevent flashover from 
upholstery fires. This was accomplished as NFPA 555. The original NFPA 
H&R committee consisted of members who had wide expertise and technical 
knowledge of furniture and basic causes of flashover. A guide was developed 
and officially published by NFPA as NFPA 555.
   My concern with the present NFPA H&R committee is that, including 
myself, there is no real, specific, direct, design, engineering, or manufacturing 
automotive expertise within the committee. My statement here certainly should 
not be construed as personal denigration of any the committee members, but 
it is a statement of fact. Our committee members are experts in their fields of 
endeavor but not experts in the ramifications of the design, engineering, and/or 
manufacturing of automotive interiors or furnishings and contents therein.
   In order to get this experience on the H&R committee, I have personally 
contacted The Society of Automotive Engineers, and they have shown no 
interest in involving themselves in the NFPA H&R committee. I also have 
contacted several automotive companies with the same result.
   The NFPA H&R committee actions/proposals, to date, have no quantitative 
substantiation proposed mitigation procedures for the items put forth to 
ballot. The H&R committee has not performed any testing for validation or 
non-validation of present proposals. We are being asked to ballot on non-
quantitative suppositions and wide, unproven extrapolation.
   My major problems is that I see nothing quantitative or useful in the 
document presented for ballot that could pass as belonging in a document 
titled: “Guide for Identification and Development of Mitigation Strategies for 
Fire Hazard to Occupants of Road Vehicles.”
EXPLANATION OF ABSTENTION: 
   DILLON: I have been actively involved on this committee when NFPA 555 
(Guide on Methods for Evaluating Potential for Room Flashover) was written 
and subsequently updated. My interest continues in NFPA 555.
   I represent the Sleep Products Safety Council (SPSC). SPSC provides 
consumer safety information, supports fire research and promotes activities 
aimed at reducing hazards associated with sleep products.
   When I reviewed the ballot I did not find any issues concerning sleep 
products.
   The ballot was totally concerned with issues of NFPA 556 which is a “Guide 
for Identification and Development of Mitigation Strategies for Fire Hazard to 
occupants of Road Vehicles.
   The ballot did not contain issues of interest to SPSC. Further I do not have 
a background to participate in the many complex fire safety issues of road 
vehicles.
COMMENT ON AFFIRMATIVE 
   GANDHI: The document should have a nomenclature section to define all 
the terms in the tables related to combustibility data. It is important to mention 
that the samples used in the test were flat samples. The geometry of the actual 
component can have an influence on its fire performance.
   WOLIN: NFPA 556 includes several tables with cone calorimeter test data. 
The column headings are currently labeled using abbreviations that are not 
defined in the document. In addition, several of the quantities that are included 
in the table are not defined in Chapter 3. The following is an initial list of 
changes to column headings and additional definitions that should be included 
in the document.
   Replace Tig with Time to Ignition
   Replace RHR Max with Maximum Heat Release Rate

   Replace THR with Total Heat Released
   Replace FPI with Fire Propagation Index
   Add definition to Section 3.3: Fire Propagation Index. The propensity of a 
material to support fire propagation beyond the ignition zone in terms of the 
chemical heat release rate during upward fire propagation and TRP.
   Replace RHR Avg 3 min with Maximum Heat Release Rate Over 3 Minute 
Average
   Replace RHR Avg with Average Heat Release Rate
   Replace Ht Comb with Effective Heat of Combustion
   Replace SEA Avg with Average Specific Extinction Area.

________________________________________________________________
556-2 Log #57  Final Action: Accept in Principle in Part
(Entire Document) 
________________________________________________________________
SUBMITTER: Chandra Jayakody, Chestnut Ridge Foam, Inc.
RECOMMENDATION:  Revise text to read as follows:
   1) Title: Line 3 “...to Occupants of Passenger Road Vehicles.
   2) 1.1.1 Line 3 “...that will affect the fire safety of an occupant of a passenger 
road vehicle.
   3) 1.1.1 Line 4 “...addresses the following issues: ignition, performance of 
fire barriers fire performance characteristics of materials, ventilation factors,...”
   4) 1.1.2 Line 4 “...contribute to the ease of escape or rescue of additional 
time for occupants of a passenger road vehicle to be able to escape or be 
rescued, but...”
   5) 1.2.2 Line 2 “...models, or of state-of-the-art of scientific knowledge, 
should shall be considered in the...”
   6) 1.3.4 Line 2 Such tests should shall not be deemed to establish 
performance levels for all situations.
   7) 2.1 Line 2 “...guide and should shall be considered part of the 
recommendations of this document.
   8) 4.1.3 Freight road vehicles are basically trucks of various kinds (including 
military personnel transportation trucks ).
   9) Table 5.2 Column under Civilian Deaths (%) - some percentage values 
should be corrected.
   Travel trailer -3 (1.0%?), Mobile home or mobile building - 1 (0.40%)?
   Unclassified or unknown type passenger road vehicle - 1 (0.30%)?
   Total 330? Should be 329.
   10) Table 5.3 Column under “Polymer” Line 1. Polyurethane (PO) - the 
abbreviation for polyurethane should be corrected as PU or PUR.
   Table 5.3 Column under “Polymer” Line 6. Acrylonitrile/styrent/butadiene 
(ABS) should be corrected as Acrylonitrile/butadiene/styrene (ABS).
   Table 5.3 Column under “Polymer” Line 13. Acrvlic polvrners?? I think you 
mean Acrylic polymers.
   11) 5.4 Line 1. The severity of automobile fire incidents with respect to 
deaths and injuries if is related to...”
   12) 5.6 Line 7-8. “...however it (FTA) has issued guidelines, but no 
regulations with respect to flammability of materials and fire safety.
   The above statement is incorrect. The FTA (Federal Transit Administration) 
in fact has issued regulations with respect to flammability of materials 
and fire safety. See Federal Register/Vol. 58, No. 201/October 20, 1993 
- Recommendations for testing the flammability and smoke emission 
characteristics of transit bus and van materials such as seating, panels, flooring, 
insulation, and miscellaneous.
   13) 5.7 Line 2. “...including flaming drips In drips. In 1979,...”
   14) 5.8 Line 8. “...materials are required to pass MVSS 302 with a horizontal 
burning rate of  not exceeding 4 in. per minute...”
   15) 5.9 Line 5. [Heat Release in Fires, 1992]. Reference #?
   16) Table 7.2. Need to align column on Mass Loss %. RHR Max of 214 KW/
m2 for #2 Dashboard material at 40 kW/m2 exposure is questionable. This value 
should give a value higher than the value obtained with 25 kW/m2 exposure.
All these cone data are depend on the thickness of the materials used. 
Therefore, thickness of the material should be reported together with the 
orientation of the test specimen (horizontal or vertical). This can be included in 
the title of the Table 7.2.
   17) Table 7.2 Cone Calorimeter Data for Nine Types of car and Van 
Dashboard Materials @ Heat Flux Indicated (in kW/m2) Measured at --?-- 
thickness in Horizontal orientations?? 
   18) Table 7.3 Left hand side table. What are the values in front of @25 (35, 
25, 25) under Seat, Foam 1, and fabric 1?
Are all three materials tested at 25 kW/m2 exposure or Foam 1 and Fabric 1 
tested at 25 kW/m2 and seat sample tested at 35 kW/m2 exposure? If so, @25 
on left-hand side column should be deleted. Is seat specimen made of Foam 1 
and Fabric 1? If so, it should be discussed briefly.
   19) Table 7.3 Bottom table in the middle of the page.
Heat exposures should be reported clearly as: @ 25 kW/m2 Exposure and 
@40kW/m2 Exposure (instead of just 25 and 40).
What are the values (4 and 6) under Mass Loss column?
Again Table Title 7.3 should include thickness and the orientation of the 
material.
   20) 7.4 Line 5. “...ignited. Table 7.4 includes fire test data for some vehicle 
flooring materials measured at -- thickness in horizontal? orientation. 
   21) Table 7.5. Is there a variation in thickness for the headliner materials 
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tested?
   22) 7.6 Line 1-2. Three of the four headliners ignited in less than 20 seconds 
at 20 kW/m2 exposure and had average 3-minute heat release rates greater  less 
than 100 kW/m2.
   23) Table 7.6 Line 4. “...summarized in Table 1 7.5? passed the MVSS 302 
test.
   24) Table 7.7 Title. Table 7.7 Cone calorimeter data for Nine car or Van 
Interior Trim Materials @ Heat flux Indicated (in kW/m2) measured at -- 
thickness in horizontal orientation. 
   25) 7.8 Line 4. “...5 provides commentary on MVSSS 302.
   26) 7.8 Line 5. “...materials should shall include means to identify...”
   27) 8.1.3 Line 2. The major polymeric composition is not listed in Table 
8.1.3 as indicated in Line 2.
   28) 8.1.4 Line 3. “...tested in the cone calorimeter at an incident heat flux of 
35 kW/’sq m at -- thickness in horizontal orientation. 
   29) 8.3.3 Line 6. “...in table 8.2.1.3 8.3.3.
   30) Table 8.3.3 Average for engine cover insulation. RHR Max should be 
corrected as 4.5, THR should be corrected as 0.3.
   31) 8.4.2 Line 2-3. Tabless 8.4.2.E and 8.4.2.F are not listed under this 
section. I guess Line 3 should be corrected as, “...through 8.4.2.D 8.4.2.F 
provide cone...”
   32) 8.5.2 Line 2. Three references have been cited as 1-3 and they are listed 
in Page 26. Again, in page 27, there are 11 references starting with reference 
#1. All references need to be renumbered under one reference section.
   33) 8.5.2 Line 12. The subsection title is “Full-Scale Fire Tests Conducted 
at Factory Mutual (FM)”. However, the last sentence of the paragraph, “A 
summary of the data is provided in Tables 8.5.2.A, Table 8.5.2.B and Table 
8.5.2.C” does not indicate full-scale test results. In fact Table 8.5.2.A results 
have been already presented in the Table 8.1.3 as cone data conducted at 35 
kW/m2 heat flux for engine compartment materials of Dodge and Chevy 
vehicles.
   34) Table 8.5.2.A Line 3 under the column Peak HHR. The value 432 should 
be corrected as 434 (Please see Table 8.1.3).
   35) 11.1 Line 1. As seen in Table A.6.3, 6.4 a number of fires...”
   36) A.5.6 (page 31). A.5.6  should be corrected as A.5.7.
   37) Page 32 Reference 7, Line 1. FMVSS 302, “Motor Vehicle Safety 
Standard No. 302, Flammability of Interior Materials...”
   38) Page 32, Reference # Xx8 Line 3. FAR 25.853 Section c is not a 12 
s vertical Bunsen burner test. The correct reference for FAA 60 sec and 12 
vertical Bunsen burner tests are as follows:
   60-sec vertical Bunsen burner test - FAR 25.853, Appendix F, Part I, (a)(1)(i)
   12-sec vertical Bunsen burner test - FAR 25.853, Appendix F, Part I, (a)(1)(ii)
   (visit www.fire.tc.faa.gov/handbook.stm) 
SUBSTANTIATION:  The fire statistics shown in the NFPA 556 draft 
proposal clearly indicates the fire hazard to occupants of passenger road 
vehicles. As shown, fire fatalities, injuries and fire losses are significant 
numbers and they represent a major social issue in the United States. By 
looking at the cone calorimeter data presented in this guide, it is apparent that 
the materials used in the passenger vehicles have a significant effect on fire 
hazard of the vehicles. None of the materials shown in this guide shows a peak 
heat release rate value below 100 kW/m2 even at low heat exposes, except 
hood liner face, and some hood and engine cover insulation materials. Almost 
all materials tested show very high smoke generation, heat release rates and 
low fire propagation index values (lower the FPI value higher the chance for 
fire to spread). If the values are so high at low heat fluxes such as 25-40 kW/
m2, in a real fire situation or a a higher heat flux one could expect extremely 
high values for these fire response characteristics. No wonder why, passenger 
vehicles represent the type of vehicles with the highest numbers involved in 
every category (fires, fire fatalities, fire injuries, and monetary losses).
   I do not think that cone calorimeter is the only tool we need to evaluate 
fire hazards described in the report (ignition, fire performance, flame spread, 
melting or dripping, smoke, etc.) In addition to Cone testing, I strongly 
recommend the use of other test standards that better represent the fire hazards 
in passenger vehicles. These should include flame spread measurements 
through radiant panel index (ASTM D 3675, and ASTM E 162) and smoke 
density (NBS Smoke Chamber, ASTM E-662 flaming and smoldering 
modes) which I believe, are better fire response characteristics than PI (Fire 
propagation index, TTI/Peak RHR ratio) and Ave. SEA obtained from Cone 
testing.
   You also find these standards (ASTM D 3675, E 162 and E 662) and their 
performance criteria in Federal Railroad and Transit guidelines when selecting 
fire safe materials for surface transpiration industries (See 49 CFR, Part 238 - 
FRA Regulations, Passenger Equipment Safety Standards, Subpart 238.103 and 
Appendix B - Effective August 25, 2002).
   I have reviewed the draft report and have made some comments and have 
pointed out some typographical errors in the document. The test specimen 
thickness, orientation, scanning rate etc., are some of the very important factors 
in cone calorimeter testing. It is not clear whether all cone samples have the 
same thickness, as it was not reported in the draft. If not, we may not be able to 
compare the data with different materials.
   This draft document describes a large amount of data on various materials 
used in passenger vehicles obtained from an extensive research program 
conducted using cone calorimeter. However, I do not see any proposal coming 
out from this document to enhance the fire safety of the passenger vehicles.

   Finally, I hope that this new draft guide would identify and develop 
mitigation strategies and, would help develop some guidelines and criteria to 
better protect the public from passenger vehicle fires.
COMMITTEE MEETING ACTION: Accept in Principle in Part 
   1) Accept
   2) Accept
   3) Accept
   4) Revise the second sentence of 1.1.2 to read: “ The principles and concepts 
presented represent the state-of-the-art, and their use can provide contribute 
to the ease of additional escape or rescue time for of occupants of a passenger 
road vehicle, but cannot ensure their fire safety.” 
   5) Reject 
   6) Reject
   7) Reject
   8) Reject 
   9) See committee action and statement to Proposal 556-11 (Log #6)
   10) Accept 
   11) Accept
   12) Add the following as as the last two sentences of Section 5.6: “The 
primary tests included in the FTA recommendations are ASTM E162, ASTM 
D3675, ASTM E648, and ASTM E662. Although none of these tests can be 
used for engineering fire properties, they may be useful in ranking relative 
measures of fire performance.” 
  Add the following as A.5.6: “See Federal Register/Vol. 58, No. 201/October 
20, 1993 - Recommendations for testing the flammability and smoke emission 
characteristics of transit bus and van materials such as seating, panels, flooring, 
insulation, and miscellaneous.”
   13) Accept 
   14) Accept
   15) Accept
   16) See Committee Proposal 556-39 (Log #CP8). 
   17) See Committee Proposal 556-39 (Log #CP8). 
   18) See CommitteeProposal 556-39 (Log #CP8). 
   19) See CommitteeProposal 556-39 (Log #CP8). 
   20) See Committee Proposal 556-39 (Log #CP8). 
   21) See Committee Proposal 556-39 (Log #CP8). 
   22) Revise the first sentence of Section 7.6 to read as follows: “Three of the 
four headliners ignited in less than 20 seconds at an exposure of 25 kW/m2 and 
had average 3 minute heat release rates greater than 100kW/m2 .” 
   23) See committee action and statement to Proposal 556-42 (Log #27). 
   24) See Committee Proposal 556-39 (Log #CP8). 
   25) See committee action and statement to Proposal 556-44 (Log #25).
   26) Reject 
   27) See committee action and statement to Proposal 556-57 (Log #14).
   28) Revise the first sentence of 8.1.3 as follows: “Table 8.1.3 contains a list 
of typical materials found in engine compartments together with their major 
polymeric composition, rate of heat release and time to ignition when tested 
in the cone calorimeter at an incident heat flux of 35 kW/sq m at end use 
thickness in the horizontal orientation. 
   29) Accept
   30) Accept
   31) See Committee Proposal 556-52 (Log #CP9). 
   32) See committee action and statement to Proposal 556-55 (Log #15).
   33) See committee action and statement to Proposal 556-55 (Log #15). 
   34) Accept
   35) Accept 
   36) Accept 
   37) Accept
   38) Accept 
COMMITTEE STATEMENT:  4) Editorial changes. 
   5) The term “shall” cannot be used in an NFPA Guide. 
   6) The term “shall” cannot be used in an NFPA Guide. 
   7) The term “shall” cannot be used in an NFPA Guide. 
   8) The term “shall” cannot be used in an NFPA Guide. 
   9) See committee action and statement to Proposal 556- (Log #6).
   12) The FTA has issued guidelines not regulations. 
   16) See Committee Proposal 556-39 (Log #CP8). 
   17) See Committee Proposal 556-39 (Log #CP8). 
   18) See Committee Proposal 556-39 (Log #CP8). 
   19) See Committee Proposal 556-39 (Log #CP8). 
   20) See Committee Proposal 556-39 (Log #CP8). 
   21) See Committee Proposal 556-39 (Log #CP8). 
   22) The information deleted from Section 7.6 is not correct and has been 
deleted.
   23) See Committee Proposal 556-39 (Log #CP8).
   24) See Committee Proposal 556-39 (Log #CP8). 
   25) See committee action and statement to Proposal 556-44 (Log #25). 
   26) The term “shall” cannot be used in an NFPA Guide. 
   27) See committee action and statement to Proposal 556-57 (Log #14). 
   28) The orientation of the test sample during the tests was indicated.
   31) See Committee Proposal 556-52 (Log #CP9). 
   32) See committee action and statement to Proposal 556-55 (Log #15). 
   33) See committee action and statement to Proposal 556-55 (Log #15).
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NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: Given the poor state of this document and its current inability to 
fulfill its intended purpose, the refinements posited by these proposals do not 
and cannot further the stated goals of the document. This is not to say they 
were not proposed in good faith with good intentions, but any judgment of their 
value in such a flawed document is not possible.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-3 Log #CP2  Final Action: Accept
(Entire Document) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  Throughout the document replace the phrase “rate 
of heat release” with “heat release rate (HRR)”. 
SUBSTANTIATION:  Editorial revision. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 15 Negative: 1 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-4 Log #44  Final Action: Reject
(Entire Document) 
________________________________________________________________
SUBMITTER: Robert C. Lange, General motors Corporation
RECOMMENDATION:  Document should slip cycle.
SUBSTANTIATION:  General Motors Corporation Response to Proposed 
Draft of NFPA 558 Guide for Identification and Development of Mitigation 
Strategies for Fire Hazard to Occupants of Road Vehicles 2006 Edition.
   This draft proposal describes (1) a method for testing the flammability of 
materials used in motor vehicles based on the Cone Calorimeter, (2) criteria 
for determining minimum acceptable flammability parameters of materials 
used in motor vehicle alternative to FMVSS 302 that can be demonstrated to 
yield improved fire performance of materials currently used in motor vehicles. 
Chapter 6, 7, and 8 present background information but provide no logical 
linkage to the performance of materials in vehicle fires. This document does 
not show that this alternative to FMVSS 302 will lead to substantially improved 
vehicle fire safety or total vehicle safety. Moreover, other physical properties 
related to the ability to manufacture a working component, the functionality of 
a finished component or assembly, the durability of the component, occupant 
protection in a crash, and other parameters are necessary and equally important 
considerations in designing components for use in motor vehicles. It is unwise 
to focus solely on materials flammability without considering other physical 
properties of materials when engineering motor vehicles.
   This Proposed Draft of NFPA 556 contains a number of statements and 
assertions that are not supported by sound scientific and engineering principles 
and data. For example:
   1.1.2 The accuracy, precision, and relevance of this guide are a function of 
the accuracy, precision, and relevance of the data, test methods and calculations 
provided. The principles and concepts presented represent the state-of-the art, 
and their use can contribute to the ease of escape or rescue of occupants of a 
passenger road vehicle, but cannot ensure fire safety.
   It is misleading to state “The principles and concepts presented...can 
contribute to the ease of escape or rescue of occupants of a passenger road 
vehicle.” We agree that the approach described in the Proposed Draft of NFPA 
558 cannot ensure fire safety. However, there is no valid scientific study or data 
available at this time that demonstrates the approach described in this Proposed 
Draft of NFPA 556 will lead to substantially greater fire safety in passenger 
vehicles than is achieved by FMVSS 302.
   Section 5.1 and 5.2 contain discussions of the annual number of fatalities 
resulting from vehicle fires in the US. Estimates of “fire fatalities in passenger 
road vehicles” vary widely. This is because statistics obtained from the analysis 
of the accident data bases such a FARS or NFARS cannot be used to obtain 
a reliable estimate of the number of fatalities annually from post-crash motor 
vehicle fires because of the inadequacy of these data bases in distinguishing 
between death by trauma from the crash and death by exposure to heat or 
smoke from the fire. The claim made in this Proposed Draft of NFPA 556 that 
there were an average of 330 fire fatalities from vehicle fires during the period 
of 1994 to 1998 cannot be shown to be accurate.
   Section 5.8 claims that FMVSS 302 is inadequate because it requires that a 
sample of material is tested in the horizontal orientation and materials can be 
used in a vertical orientation in vehicles; thus, a test based on cone calorimetric 
parameters would be more appropriate for automotive materials. This line 

of reasoning is flawed for a number of reasons. FMVSS 302 is designed 
to identify fast burning materials when they have been conditioned for a 
minimum of 24 hours and tested individually starting at room temperature. 
This test is to identify burn rates initially to allow time for escape. The cone 
calorimeter does not seem to address initial burn rates in a room temperature 
environment. Second, numerous studies have shown that rate of flame spread 
on a planar surface is related to the angle of the surface by a continuous 
mathematical expression. The rate of flame spread is faster when the sample is 
oriented vertically with upward flame spread than when the sample is oriented 
horizontally. However, limiting the rate of flame spread in the horizontal 
orientation effectively limits the rate of flame spread in all other orientations, 
including vertical. Third, results of the FMVSS 302 test and the cone 
calorimeter test appear to be equally capable of yielding an overall quantitative 
measure of material flammability in a laboratory test. The results from either 
test cannot be used to predict the actual flammability of any material or 
assembly of materials in a real-world motor vehicle fire, as is implied in the 
Proposed Draft of NFPA 556. Real-world vehicle fires are highly variable 
and unpredictable, with ventilation and other burning conditions that differ 
substantially from these laboratory tests. There is no reason to adopt a new 
standard based solely on more technologically advanced test equipment and 
methodology unless it can be demonstrated conclusively that this new standard 
yields a substantial improvement over the old standard. This document does not 
do this. 
   FMVSS 302 or any regulatory flammability standard is not designed to and 
cannot be used to predict the flammability of any material or assembly of 
materials in a real-world motor vehicle fire. The purpose of FMVSS 302 is 
to provide a reasonable degree of resistance to ignition and flame-spread in 
the event interior materials are exposed to ignition sources such as matches, 
lighters, cigarettes, etc. to give vehicle occupants time stop and exit the vehicle.
   This draft of NFPA 556 proposes either prescriptive material requirements 
or performance based analysis and design that includes testing of individual 
materials, component assemblies, and complete vehicles in one or more fire 
tests. The performance approach would require that the complete vehicle 
meet certain performance objectives. it is unwise to focus solely on materials 
flammability when engineering motor vehicles as the “prescriptive material 
requirements” proposed in this draft of NFPA 556 would obtain. Other 
physical properties related to the ability to manufacture a working component, 
the functionality of a finished component or assembly, the durability of the 
component, occupant protection in a crash, and other parameters are necessary 
and equally important considerations in designing components for use in 
motor vehicles. Changes to the formulation of combustible materials that 
result in improved flammability characteristics can adversely effect other 
physical properties and may negatively impact manufacturability, durability, 
functionality, and crash protection. Overall vehicle safety will undoubtedly 
be reduced if the other physical properties of polymeric materials used in the 
vehicle are overly constrained by flammability concerns.
   The current FMVSS 302 is a performance-based requirement that limits the 
rate of flame spread in a specified test. There are no valid scientific studies that 
demonstrate more elaborate tests involving component and finished vehicle 
fire test requirements will lead to substantially greater predictability of post-
crash vehicle fires or greater fire safety in passenger vehicles than is now 
achieved by FMVSS 302. Moreover, post-crash vehicle fires are unique and 
tend to be specific to vehicle type, crash scenario and other conditions such as 
terrain, weather, etc. because of this high degree of variability and complexity 
of vehicle fires, a finite number of tests of assembled components or vehicles 
cannot predict fire performance or ensure fire safety in all post-crash vehicle 
fires. In fact, selecting materials based on highly specific, elaborate, and 
idealized full-scale vehicle fire tests may degrade fire safety in some real-
world conditions. A better approach would be a laboratory test of materials 
flammability that yields a reproducible quantitative result that can be used to 
select materials for use in motor vehicles.
   This draft of NFPA 556 doe snot specify threshold values for the various 
cone calorimetric parameters that would achieve its stated objective: 
“contribute to the ease of escape or rescue of occupants of a passenger road 
vehicle.” Moreover, this document has not demonstrated how the various cone 
calorimetric parameters correlate with materials flammability in real-world 
vehicle fires, or if achieving some unspecified threshold cone calorimetric 
parameter is technologically feasible with or without consideration of all of the 
other physical properties that go into designing components for motor vehicles. 
The statistical analysis referenced in this draft of NFPA 556 shows that 
FMCSS302 provides reasonable time to exit a vehicle in the event of a non-
fuel fed fire. There is no statistical or technical analysis that demonstrates the 
proposal in this document would result in the same or substantially increased 
exit time when compared to FMVSS 302.
   Table 5.10 in this draft of NFPA 556 complies a list of so-called tenability 
criteria from ASTM E 2280. The intent of including these criteria n NFPA 556 
is not clear. ASTM E 2280 is a Standard Guide for Fire Hazard Assessment of 
the Effect of Upholstered Seating Furniture Within Patient Rooms of Health 
Care Facilities. ASTM E 2280 states: “The selection of tenability criteria 
is critical in that it could increase or decrease the time available for egress 
depending on the fire scenario. Unfortunately, guidelines often provide multiple 
choices for acceptable tenability criteria or “factors to consider” when deciding 
what tenability limit to utilize. because ASTM E 2280 is intended for buildings, 
these criteria do not appear to be applicable directly to motor vehicle fires. For 
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example, ASTM E 2280 states in reference to the smoke obscuration shown in 
Table 5.10 criteria: “Lack of visibility has no direct effect on health effects, but 
inhibits, or even prevents, safe escape or rescue.” These visibility criteria are 
intended to allow egress through rooms, hallways, and exits in buildings, where 
building occupants may be some distance from the closest building exit. As this 
is never the case in a passenger vehicle, it is no t clear that the visibility criteria 
shown in Table 5.10 are at all applicable to motor vehicle fires. Conditions 
allowing exit from a vehicle are substantially different than conditions 
allowing egress from a building. Because vehicle fire scenarios are highly 
variable, unique to the vehicle type, crash scenario and other conditions, and 
unpredictable, it is likely that one set of tenability criteria used for buildings 
are applicable directly to motor vehicles. Moreover, tenability criteria used to 
evaluate materials flammability in one or a limited number of component or 
vehicle tests will not accurately predict real-world vehicle fires or substantially 
increase vehicle fire safety.
   It is likely that polymeric materials by themselves cannot be made to meet 
flammability standards suggested in this draft of NFPA 556. Thus, chemical 
flame retardants will have to be added to achieve increases in resistance to 
ignition and/or reductions in the heat release rate. There are potential public 
health and environmental pollution concerns with all known flame retardant 
additives that are used in vehicle material formulations, as demonstrated 
by the current moves in the United States and in Europe to ban the use of 
polybrominated biphenois, which is one of the most widely used chemical 
flame retardants in plastics.
COMMITTEE MEETING ACTION: Reject 
COMMITTEE STATEMENT:  The committee offers the following responses 
to the submitter’s substantiation. Also see Committee Proposals 556-6 (Log 
#CP3), 556-12 (Log #CP4), 556-21 (Log #CP5), 556-22 (Log #CP6) and 556-
23 (Log #CP7). 
   1. Fire properties and fire safety. It has been demonstrated when studying 
the fire properties of materials used in other fire situations in compartments 
and vehicles (aircraft, trains, soft furnishings) that changes in flammability 
characteristics improve fire safety. Examples include the materials used in rail 
transport and aircraft (seating, panels, etc.). With regard to compartments, there 
is ample evidence that improved fire properties in upholstered furniture and 
mattresses, wall lining, electric cables have resulted in significantly lower fire 
losses (ref to study by G. Stevens). [See changes to section 5.9 as indicated in 
the draft.]
   2. Statistics. While statistics do not represent a complete sampling of all 
passenger vehicle fires, they are from the largest and most detailed databases 
available and provide reasonable estimates and trends. Further details regarding 
the nature of the databases can be found in the NFPA Vehicle Fire Trends, 
by M. Ahrens, February 2004. [See changes to section 5.1 as indicated in the 
draft.]
   3. FMVSS and the cone calorimeter. FMVSS 302 does provide some 
measure of the fire growth from a match-sized ignitions sources. However, 
since it involves only horizontal flame spread, it provides no direct measure of 
how even that initial spread might be accelerated on a vertical surface. It also 
passes any material which simply melts away from the flame. Furthermore, 
it provides no information on how a material might respond to the levels of 
external radiation input that inevitable occur as a fire grows larger and begins 
to involve multiple surfaces that exchange radiation. The Cone calorimeter 
on the other hand provides precisely the types of measure that are required to 
predict the most rapid mode of fire growth i.e., upward flame spread. These 
measures are ignition delay time and rate of heat release as a function of the 
level of external radiative input. (See changes to 5.8 as indicated in the draft.)
   4. Fire properties and other material properties. The ease of ignition, rate 
of heat release and flame spread are material properties which should have 
the same consideration as mechanical properties such as impact resistance. 
Sufficient technology and advances in plastics engineering and fabrication 
allow for a combination of properties to achieve adequate fire performance 
and mechanical properties. Real world vehicle fires are variable and difficult to 
predict in full detail; this arises from the very complex geometries especially 
in post-crash situations and from the thermoplastic character of many of the 
materials. However, measures which limit the rate at which the materials can 
release heat can, on average, be expected to slow fire growth. This, in turn, 
allows more time for escape or rescue. (See changes to 1.2.3 as indicated in the 
draft.)
   5. Tenability. The tenability criteria themselves should apply irrespective of 
the fire scenario because they are a function of the people exposed, the time of 
exposure and not the fire environment/compartment. Which tenability criteria 
reached first in a passenger vehicle fire may be different than a building. The 
document takes into account in the appropriate section. [See changes to section 
5.10 of the draft.]
   6. Fire retardants. The statement that there are public health and 
environmental problems associated with all fire retardants is inaccurate. 
Many of the most widely used fire retardants have been studied and found 
to be safe including decabromobiphenyloxide. The only flame retardants 
that are in the process of being banned are pentabromobiphenyloxide and 
octabromobiphenyloxide. Some materials have intrinsically better fire 
performance and do not require fire retardants. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES

EXPLANATION OF NEGATIVE: 
   BEYLER: The proposers properly point out that this guide is largely about 
the introduction of alternate test methods. This is not the stated goal of the 
document. While additional test methods have the potential for improved 
hazard analysis and vehicle design, the present document achieves none of 
this. It is not a service to propose additional test methods without a clear path 
from testing to hazard analysis to design. This is currently not satisfactorily 
developed in the document, so that the document should be withdrawn from the 
current cycle and reenter the process when the document is ready.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.
COMMENT ON AFFIRMATIVE 
   GANDHI: Item 1.1.2 needs to be revised to provide information on what the 
guide does. I would like to recommend a change as follows:
   1.1.2 The principles and concepts presented in this guide provide a 
methodology for fire hazard assessment that may be used in materials selection 
and design of components to reduce injuries due to fires in passenger road 
vehicles.

________________________________________________________________
556-5 Log #45  Final Action: Accept in Principle
(Chapter 1) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 1 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-6 Log #CP3  Final Action: Accept
(1.2.3 (New) ) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  Add a new section 1.2.3 to read as follows:
   1.2.3 This guide is intended to ensure that flammability properties are 
treated appropriately along with other material properties during the design 
and manufacture of a passenger road vehicle. The ease of ignition, rate of heat 
release and flame spread are material properties which should have the same 
consideration as mechanical properties such as impact resistance, durability, 
manufacturability, and other physical properties. Sufficient technology and 
advances in plastics engineering allow for a combination of properties to 
achieve adequate fire performance and mechanical properties. Selection of 
materials based on their flammability properties is not to impair the electrical, 
mechanical, physical, functional and other safety properties of the materials 
contained in the vehicle. 
SUBSTANTIATION:  This proposal is in in response in part to the first 
paragraph of the submitter’s substantiation to Proposal 556-4 (Log #44). The 
committee is in agreement with the submitter’s statement in this regard. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: Selection of materials based upon their flammability properties 
will most often negatively affect other properties. The present language states 
that selections based upon flammability properties should not negatively impact 
mechanical properties. As such, little improvements will be possible using the 
methods of NFPA 556. The section does not responsibly deal with the very 
serious hazard analysis that is required in any material selection or substitution 
process.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.



556-6

Report on Proposals A2006 — Copyright, NFPA NFPA 556 

________________________________________________________________
556-7 Log #46  Final Action: Accept in Principle
(Chapter 2) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 2 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-8 Log #47  Final Action: Accept in Principle
(Chapter 3) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 3 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-9 Log #48  Final Action: Accept in Principle
(Chapter 4) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 4 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-10 Log #49  Final Action: Accept in Principle
(Chapter 5) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 5 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-11 Log #6  Final Action: Accept in Part
(5.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   5.1 Fire statistics, indicate that more than 1 in every 12 US fire fatalities 
occurs in passenger road vehicles with fairly similar fractions in the United 
Kingdom and in the province of Ontario,  (Canada) [1-5]. The motor vehicle 
fire losses in the U.S. between 1994 and 1998 (the last four year period for 
which data was collected using consistent analysis techniques)  is available) 
indicate that a majority of fire losses occurred in highway passenger and 
freight road transport vehicles occur in highway vehicles (see Table 5.1) [1]. 
Automobiles represent the type of vehicle with the highest numbers involved 
in every category (of fires, fire fatalities, fire injuries and monetary losses; see 
(Table 5.2). The average number of fire fatalities in passenger road vehicles in 
the 1994-1998 period was 330.: -a high number of losses [1]. Among passenger 
road vehicles, the NFPA statistics show that automobiles represent 95% of 
the fires and 92% of the fire fatalities. Three out of every five passenger road 
vehicle fire deaths occurred in fires caused by collisions or overturns. The 
vehicles are usually a complete loss after a fire. 
SUBSTANTIATION:  Proposed text and revisions are for clarity of text and 
includes referenced statistical data to support fire trends and patterns.
COMMITTEE MEETING ACTION: Accept in Part 
   Accept the submitter’s recommendation with the exception of the submitter’s 
last sentence. 
COMMITTEE STATEMENT:  The last sentence of the submitter’s 
recommendation does not add any pertinent information. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-12 Log #CP4  Final Action: Accept
(5.1) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  1. Add a new second paragraph to Section 5.1 to 
read as follows:
   “While statistics do not represent a complete sampling of all passenger 
vehicle fires, they are derived from the largest and most detailed databases 
available and provide reasonable estimates and trends. Further details regarding 
the nature of the databases can be found in the Report on NFPA Vehicle Fire 
Trends [1].” 
   2. Revise 7.1.3 to read as follows:
   “7.1.3 Between 1994 and 1998, the leading cause of fires in passenger road 
vehicles by factor contributing to ignition were mechanical or electrical failure 
(65.7%) (See Table 6.4);. NFPA statistics do not distinguish between ignition 
factors in the various compartment of a passenger road vehicle. Data from the 
1970s showed that smoking materials and defective wiring were the leading 
causes of fires in the passenger compartment [Trisko, 1975 B].” 
SUBSTANTIATION:  This committee proposal is in response to part of the 
substantiation of Proposal 556-4 (Log #44). The committee added language to 
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clarify the level of detail provided by the statistical database. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-13 Log #58  Final Action: Accept
(5.2) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   5.2 The NFPA analysis of U.S. vehicle fire trends and patterns include 
information on the leading causes of vehicle fires, as well as the leading 
about the  area s  of origin, forms and types of material first ignited, factor 
contributing to ignition, the item first ignited, source of ignition and  and 
ignition factor. Other details and as well as some of the circumstances 
surrounding the details of the incident vehicle fires These details include the 
month, day of week, time of day, type of roadway, collisions, and overturns or 
vs versus non collision and rollovers..  It is interesting to note that, while the 
largest proportion of fires (18.8%) occurs during the afternoon rush hour (3PM-
6PM), the largest proportion of fire fatalities (21.7%) occurs between around 
midnight and 3AM. Among passenger road vehicles, the NFPA statistics show 
that automobiles represent 95% of the fires and 92% of the fire fatalities[1]. 
The Fatal Analysis Reporting System (FARS) statistics show that fatalities 
following road vehicle fires ranged from 2,393 to 2,664 between in the years 
1994-2001 (i.e., about 9 fire fatalities per million population)[6]. 
SUBSTANTIATION:  Proposed text and revisions for clarity of text and using 
referenced statistical data to support fire trends and patterns.
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-14 Log #4  Final Action: Accept
(5.3) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [old 5.3 becomes 5.5 after inserting new 5.3 and 5.4 
(separate proposals)]
   5.5 (First sentence) Table 5.35 identifies the plastics most commonly used in 
passenger vehicles with their typical applications and locations. 
   Table 5.35 Plastics Commonly Used in Vehicles
   First Column Seventh Row: Acrylonitrile/styrene! (delete exclamation mark). 
   First Column 14th Row: Acrvylic Polvymers 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-15 Log #5  Final Action: Accept in Part
(5.3) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   5.3 The Fire Protection Research Foundation of NFPA has issued, in 2004, 
a white paper on “Fire and Transportation Vehicles - State of the Art of 
Regulatory Requirements And Guidelines (Ref); Chapter 8 of that white paper 
addresses highway vehicles (equivalent to what this guide calls road vehicles). 
FPRF states: “Highway vehicles are highly regulated, perhaps more than any 
other consumer product, with the exception of fire safety.” Chapter 9 of the 
FPRF white paper, on conclusions and recommendations, has a greater focus 
on highway vehicles than on any other type of vehicle. These recommendations 
are shown as part of the recommendations in Chapter 12 of this guide.
 Renumber sections 5.4 through 5.10 as 5.5 through 5.11. 
SUBSTANTIATION:  Include FPRF White Paper in reference section.

COMMITTEE MEETING ACTION: Accept in Part 
   Accept the submitter’s recommendation with the exception of the submitter’s 
last sentence. 
COMMITTEE STATEMENT:  Chapter 12 as recommended by the submitter 
in Proposal 556-65 (Log #9) was not accepted by the committee. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-16 Log #1  Final Action: Accept in Principle
(5.4) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [old 5.4 becomes 5.6 after new 5.3 and 5.4 (separate 
proposals)]
   5.46 (First two sentences) The severity of automobile fire incidents 
with respect to deaths and injuries if is related to the ignition and burning 
characteristics of the combustible materials used in construction, trim 
and furnishings. For the most part, these materials are non-fire retarded 
petrochemical based plastics.
   [Renumber remaining paragraphs as 5.7-5.12] 
SUBSTANTIATION:  Proposed revisions for clarity of text. Most plastic 
formulations used in vehicles are not fire retarded.
COMMITTEE MEETING ACTION: Accept in Principle 
 Accept the submitter’s recommendation and make the following revision to the 
last sentence. 
   “For the most part, these materials are plastics with relatively poor fire 
performance petrochemical based plastics.” 
COMMITTEE STATEMENT:  More accurately describes the materials used. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.
COMMENT ON AFFIRMATIVE 
   GANDHI: Reword the sentence: “For the most part...” with “These 
components are mostly comprised of plastics”.
   The committee wording (...without relatively poor fire performance) appears 
to be speculative, as it does not compare to any specific fire performance 
requirements.

________________________________________________________________
556-17 Log #2  Final Action: Accept in Principle
(5.4) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [insert after new 5.4 (separate proposal)]
   5.4 Between 1994 and1998, 67.3% of the highway vehicle fires originated 
in and around the engine compartment; 17.2% originated in the passenger 
compartment and 2.5% originated in the cargo or trunk[1]. Fuel (flammable 
and combustible liquids) and electrical wire or cable insulation were the two 
forms of material most frequently first ignited. Table 5.4 lists the different 
forms of material first ignited. Gasoline was the type of material first ignited in 
27.6% of the passenger and freight road vehicle fires causing the most civilian 
deaths (annual average 245 deaths) and injuries (annual average 732 injuries). 
Post-collision fuel fed fires result if the fuel system and/or tank is compromised 
and gasoline is leaked or released. The volume of gasoline released as the 
result of a collision can vary from ounces to gallons. 
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  Renumber old sections 5.3 through 5.10 as 5.5 through 5.11. 

Table 5.4 U.S. Highway Vehicle Fires, by Form of Material First Ignited (1994-1998 Annual Averages. [1]

Form of Material

Fires Civilian Deaths Civilian Injuries

No. % No. % No. %

Fuel 90,180 27.1 244 56.3 752 43.1

Electrical wire or cable insulation 88,340 26.6 8 1.7 226 12.9

Unclassified form of material 38,810 11.7 30 7.1 152 8.7

Multiple forms of material 31,590 9.5 54 12.4 119 6.8

Upholstered furniture 23,410 7.0 17 3.9 84 4.8

Accelerant or gas or liquid in or from a pipe 
or container

13,270 4.0 35 8.0 139 8.0

Unclassified or unknown type power transfer 
equipment or fuel

9,380 2.8 3 0.7 32 1.8

Tire 5,200 1.6 6 1.3 20 1.2

Rubbish, trash or waste 3,930 1.2 2 0.5 24 1.4

Form of material not applicable 3,170 1.0 5 11.1 10 0.6

Other known form 25,010 7.5 31 7.1 190 10.9

TOTAL 332,280 100 434 100 1,747 100

SUBSTANTIATION:  The area of origin is important in identifying and 
mitigating the hazards of fires originating in these different areas of the vehicle. 
Flammable and combustible liquids (fuel) and plastics (electrical wire and 
cable insulation) were the materials most frequently first ignited. The new 
Table 5.3 shows the fraction of vehicle fires caused by different materials in 
and around the vehicle. Fuel being the form of material most often first ignited 
should be included in this Chapter 5 addressing the General Description of Fire 
Problem and Background Information. 
COMMITTEE MEETING ACTION: Accept in Principle 
 Accept the submitter’s recommendation with the following revisions. 
   1. Add the term “can” to the submitter’s second to last sentence so that it 
reads as follows:
   “Post-collision fuel fed fires can result if the fuel system and/or tank is 
compromised and gasoline is leaked or released.  
   2. Replace the last sentence of the submitter’s recommendation to read as 
follows:
   “ The volume of gasoline released as the result of a collision can vary from 
ounces to gallons. Serious fires can result from low flow or small volume 
releases of fuel following a collision. [Santrock, J.; Jenson, J.; and Stantrock, 
J]” 
COMMITTEE STATEMENT:  Editorial changes that more accurately reflect 
the committee’s intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-18 Log #3  Final Action: Accept in Principle
(5.5) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [old 5.5 becomes 5.7 after new 5.3 and 5.4 (separate 
proposals)]
   5.57 (First sentence) The performance based approach involves evaluation 
and selection of materials for use in the engine, passenger and cargo 
compartments during the vehicle design process. such that Tthe ignition 
propensity, fire spread and growth resulting from the complete vehicle with the 
materials in their end use configuration would improve the likelihood of escape 
or assisted rescue of passengers from collision and non-collision fire scenarios.
   [Renumber remaining paragraphs 5.8-5.12] 
SUBSTANTIATION:  Proposed revisions for clarity of text and inclusion of 

ignition propensity as an important fire characteristic of plastic materials.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the renumbering proposed and revise to read as follows:
   “The performance based approach involves evaluation and selection of 
materials, for use throughout the vehicle, during the vehicle design process 
such that the ignition propensity, fire spread and growth resulting from the 
complete vehicle with the materials in their end use configuration would 
improve the likelihood of escape or assisted rescue of passengers from collision 
and non-collision fire scenarios.” 
COMMITTEE STATEMENT:  More accurately reflects the committee’s 
intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.
COMMENT ON AFFIRMATIVE 
   GANDHI: Recommendation to committee wording. Replace “...would 
improve the likelihood of escape...” with “...would reduce likelihood of fires.”

________________________________________________________________
556-19 Log #7  Final Action: Accept in Principle
(5.7) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [old 5.7* becomes 5.9* after new 5.3 and 5.4]
   5.79* The Federal Motor Safety Standard 302 (FMVSS 302), A prescriptive 
method and burning rate requirement for the flammability of interior materials 
in motor vehicles (FMVSS 302) was proposed in 1969, and which became 
effective in September 1972, is the only prescriptive method and burning rate 
requirement for the flammability of materials used in the interior of passenger 
vehicles.  This test method exposes a sample of material in a horizontal 
orientation material sample to a Bunsen burner flame at one end. and tThe 
horizontal rate of flame spread away from the burner flame is measured 
determined. In order to be acceptable, the flame spread rate can not exceed 102 
mm/per minute (4 inches per minute) [7]. This test is also used in other parts of 
the world, with different designations (ISO 3795 [xx1] or JIS D 1201 [xx2]).
   [Renumber remaining paragraphs 5.8-5.10 as 5.9-5.12] 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept in Principle 
 Accept the submitter’s proposed renumbering and revise to read as follows: 
 Federal Motor Safety Standard 302 (FMVSS 302),  A prescriptive method 
and burning rate requirement for the flammability of interior materials in 
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motor vehicles (FMVSS 302) was proposed in 1969, and which became 
effective in September 1972, is the only regulatory test method for assessing 
the flammability of materials used in the interior of passenger vehicles.  This 
test method exposes a sample of material in a horizontal orientation material 
sample to a Bunsen burner flame at one end. and tThe horizontal rate of flame 
spread away from the burner flame is measured determined. In order to be 
acceptable, the flame spread rate can not exceed 102 mm/per minute (4 inches 
per minute) [7]. This test is also used in other parts of the world, with different 
designations (ISO 3795 [xx1] or JIS D 1201 [xx2]). 
COMMITTEE STATEMENT:  Editorial corrections to clarify committee’s 
intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-20 Log #42  Final Action: Accept
(5.8) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [old 5.8 becomes 5.10 after new 5.3 and 5.4]
   5.810 FMVSS 302 does not address heat release, smoke production or 
melting of materials including flaming drips. In 1979, the National Materials 
Advisory Board (NMAB), as part of a study of the fire hazards of polymeric 
materials in ground transportation vehicles, reviewed tests used for assessing 
the flammability of materials. in ground transportation vehicles[8]. That study 
stated the following about FMVSS 302: (1) “This standard prescribes a test 
method that tests materials only in a horizontal orientation and is considered 
by test experts to be totally ineffective in providing fire safety in a real fire 
scenario” and, (2) “Although all these materials are required to pass FMVSS 
302 with a horizontal burning rate of 4 inches per minute, most of them are 
used in a vertical configuration where the actual burning strate would be 
expected to be several times that exhibited in the horizontal configuration”.
   [Renumber remaining paragraphs 5.11-5.12] 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-21 Log #CP5  Final Action: Accept
(5.8) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  Add a second paragraph to Section 5.8 to read as 
follows:
   “FMVSS 302 does provide some measure of fire growth from a match-
sized ignition source. However, since it involves only horizontal flame spread, 
FMVSS 302 provides no direct measure of how the initial spread is accelerated 
on a vertical surface. Any material which simply melts away from the flame 
would satisfy the requirements of FMVSS 302. Furthermore, this test does not 
provide information on how a material might respond to the levels of external 
radiation input that inevitably occur as a fire grows larger and begins to involve 
multiple surfaces that exchange radiation. Other devices such as the cone 
calorimeter (NFPA 271, ASTM E1354) can provide the type of data that are 
necessary to predict the most rapid mode of fire growth which is upward flame 
spread. These data are measures of ignition delay time and rate of heat release 
as a function of the level of external radiative input.” 
SUBSTANTIATION:  This committee proposal is in response to part of the 
substantiation of Proposal 556-4 (Log #44). The committee provided additional 
language clarifying the differences between FMVSSS 302 and other methods 
using the cone calorimeter. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-22 Log #CP6  Final Action: Accept
(5.9) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  Revise Section 5.9 to read as follows:
   “5.9 Fire Performance Properties. The properties that are critical to assess 
when determining the fire safety of vehicles include heat release, smoke 
production, ignitability, flaming drips and effects of orientation of vehicle 
components. A number of standardized test methods that can be used to 
assess these properties are available [Heat Release in Fires, by Babrauskas & 
Grayson, 1992]. It has been demonstrated when studying the fire properties 
of materials used in other fire situations in compartments and vehicles 
(aircraft, trains, soft furnishings) that changes in flammability characteristics 
improve fire safety. Examples include the materials used in rail transport and 
aircraft such as seating and wall panels. With regard to compartments, there 
is ample evidence that improved fire properties in consumer products such as 
upholstered furniture, mattresses, wall linings and electric cables, have resulted 
in lower fire losses (ref to study by G. Stevens, “risks and benefits in the use of 
flame retardants in consumer products, A report for the Department of Trade 
and Industry UK, G.C. Stevens and A.H. Mann, DTI Reference URN 98/1026 
Jan 1999, University of Surrey, Guildford, UK,) (NBS Special Publication 
749, Fire hazard comparison of fire retarded and non-fire retarded products, 
V. Babrauskas, et. al. July 1988, National Bureau of Standards, Gaithersburg, 
MD). 
   Real world vehicle fires are variable and difficult to predict in full detail; this 
arises from the very complex geometries especially in post-crash situations and 
from the thermoplastic character of many of the materials. However, measures 
which limit the rate at which the materials can release heat can, on average, 
be expected to slow fire growth. This, in turn, allows more time for escape or 
rescue”. 
SUBSTANTIATION:  This committee proposal is in response to part of the 
substantiation of Proposal 556-4 (Log #44). The committee does not agree with 
the submitter’s statements that changing a materials properties will not improve 
fire safety. The committee has provided additional information in response.
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: Changes in flammability properties do not always improve fire 
safety. Some changes reduce fire safety and some others have no impact.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-23 Log #CP7  Final Action: Accept
(5.10) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  Revise Section 5.10 to read as follows:
   “5.10 Tenability Criteria. Table 5.10 contains a generic set of tenability 
criteria [ASTM E2280, HAZARD 1]. In another publication, tenability was 
defined as the first indication of flame spread into the passenger compartment. 
Tenability criteria should apply irrespective of the fire scenario because 
tenability criteria are a function of the people exposed, the time of exposure 
and not the fire environment/compartment. The specific tenability criterion 
that is reached first in a passenger vehicle fire could be different than that 
reached in a building. It has also been found in a full scale test study that 
the rate of generation of hydrogen cyanide in passenger car fires was of 
particular concern. [Santrock, J. “Evaluation of Motor Vehicle Fire Initiation 
and propagation part 7: Propagation of an Engine Compartment fire in a 1997 
Rear Wheel Drive Passenger Car” (August 2002) Docket # NHTSA-1998-178, 
General Motors Corporation).” 
SUBSTANTIATION:  This committee proposal is in response to part of the 
substantiation of Proposal 556-4 (Log #44). The committee has provided more 
information with regard to tenability criteria. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: Generic tenability criteria may not be useful in specific instances. 
For example, criteria developed for building applications may not be suitable 
for passenger vehicles given the significant differences in the configurations, 
occupant loading, and the differing factors involved in egress.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.
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________________________________________________________________
556-24 Log #50  Final Action: Accept in Principle
(Chapter 6) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 6 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-25 Log #41  Final Action: Accept in Principle
(6.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   6.1 General. As with other fires, motor vehicle fires require a flammable 
substance combustible material (fuel), an ignition source, and oxygen. Virtually 
all motor vehicles carry flammable (gasoline) and/or combustible (gasohol, 
diesel fuel) fuel. or other hydrocarbon compound. Vehicle upholstery, insulating 
and sound-deadening materials, electrical wiring insulation, HVAC ducting 
and plastic body and trim can all fuel a motor vehicle fire. Materials carried 
as cargo and fare in or on motor vehicles, particulary trucks, also may be 
flammable. Ignition sources include electrical short circuits or other electrical 
malfunctions that cause excessive heating of conductors or components; 
sparks/arcs from an engine ignition system; hot exhaust system components; 
engine backfire; overheating of tires, brakes and wheel bearings; friction 
generated sparks from a collision or from metal components scraping against 
the pavement; and careless use of cigarettes and other smoking materials. 
Generally oxygen in the ambient atmosphere is sufficient for to sustain a motor 
vehicle fire. 
SUBSTANTIATION:  Proposed revisions are for clarity of text and inclusion 
of the HVAC as a fuel for vehicle fires.
COMMITTEE MEETING ACTION: Accept in Principle 
   Revise to read as follows:
   6.1 General. As with other fires, motor vehicle fires require a flammable 
substance combustible material (fuel), an ignition source, and oxygen. Fuels 
can either be solid, liquid or gas. Solid fuels tend to be vehicle components 
and can be modified or controlled to improve the fire safety of the vehicle. 
The fire properties of liquid or gaseous fuels used to power the vehicle cannot 
be easily modified to improve their flammability characteristics. Typical 
liquid fuels are gasoline, gasohol or diesel. Virtually all motor vehicles carry 
(gasohol, diesel fuel). or other hydrocarbon compound. Vehicle upholstery, 
insulating and sound-deadening materials, electrical wiring insulation, HVAC 
ducting and plastic body and trim can all fuel contribute to a motor vehicle 
fire. Materials carried as cargo and fare in or on motor vehicles, particularly 
trucks, also may be flammable. Ignition sources include electrical short circuits 
or other electrical malfunctions that cause excessive heating of conductors or 
components; sparks/arcs from an engine ignition system; hot exhaust system 
components; engine backfire; overheating of tires, brakes and wheel bearings; 
friction generated sparks from a collision or from metal components scraping 
against the pavement; and careless use of cigarettes and other smoking 
materials. Generally oxygen in the ambient atmosphere is sufficient for to 
sustain a motor vehicle fire. 
COMMITTEE STATEMENT:  Editorial changes to better clarify committee 
intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-26 Log #40  Final Action: Accept
(6.2) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   6.2 (Second sentence) The primary effect of the motion on a fire in a vehicle 
is the magnitude of the potential for increased ventilation to the fire. 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-27 Log #39  Final Action: Accept
(6.2.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   6.2.1 A vehicle may be stationary for one of three major reasons: (1) the 
engine is not running (it is off), (2) the engine is running but the vehicle is 
idling, or (3) the vehicle has just undergone a collision with the engine still 
running or stopped by the collision. 
SUBSTANTIATION:  Proposed revisions are for clarity of text. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-28 Log #38  Final Action: Accept
(6.2.2) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Delete the following text:
   6.2.2 (Last sentence) The magnitude of ventilation for the fire is the primary 
difference between the effects of motion on a moving and on a stationary 
vehicle. 
SUBSTANTIATION:  Proposed revisions are for clarity of text; this statement 
is redundant in that it already appeared in Section 6.2. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-29 Log #37  Final Action: Accept in Principle
(6.3.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   6.3.1(1) Fluid leaks, as a result of malfunctions or breakages; in the engine 
compartment and/or fuel system.
 (6) Manufacturing defects/design defects. 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Revise text to read as follows:
   6.3.1(1) Fluid leaks, as a result of malfunctions or breakages; in the engine 
compartment or fuel system.
  (6) Manufacturing or design defects. 
COMMITTEE STATEMENT:  Editorial corrections to better clarify 
committee’s intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
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EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-30 Log #36  Final Action: Accept
(6.5) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   6.5 (First sentence) It is critical important to note that the major causes of 
road vehicle fires are very different from the major causes of road vehicle fire 
fatalities, which are as follows (see Table 6.4). 
SUBSTANTIATION:  Proposed revision for clarity of text. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-31 Log #35  Final Action: Accept in Principle
(6.6) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   6.6 The ignition source may be short lived such as an electric arc or 
mechanical spark or long term exposure such as a “pool” fire of engine 
oil, gasoline, diesel fuel, brake fluid, coolant, power steering fluid and/or 
transmission fluid. 
SUBSTANTIATION:  Diesel fuel is added to the list of flammable and 
combustible liquids from the engine compartment and/or vehicle which may 
result in a pool fire.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation, and also delete the term “and/” at 
the end of the sentence. 
COMMITTEE STATEMENT:  Editorial correction. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-32 Log #34  Final Action: Accept in Principle
(6.7) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   6.7 Whether moving or stationary, vehicle fires can originate (1) inside the 
passenger compartment, (2) in the engine compartment, (3) in the trunk or 
load carrying area and (4) in the vicinity of the vehicle (e;g;, e.g., pool fire). 
Fires that originate in the engine compartment are more likely to are able to 
spread to the passenger compartment through the bulkhead between the engine 
compartment and passenger compartment (e.g. firewall). The propagation 
of fire from the engine compartment is dependent on the size and number 
of openings in the bulkhead (e.g., brake petal pedal, wire harness, heater 
core, HVAC, etc.) The materials used to seal the opening in the bulkhead are 
typically combustible and are usually of no consequence provide no barrier to 
penetration when exposed to a large fire. In some instances, the plastic HVAC 
housing extends through the bulkhead which compromises the bulkhead as 
soon as fire attacks those components in the engine compartment. Directly 
on the other side of the bulkhead are polyolefin (PP/PE) or ABS HVAC ducts 
which transverse the length of the dash and provide direct openings to the 
passenger compartment. A summary of 13 collision related fires showed fire 
originating in the engine compartment reached the passenger compartment in 
less than eight minutes and as low as 2-4 minutes [xx]. 
SUBSTANTIATION:  Proposed revisions are for clarity of text. The new 
sentence in Section 6.7 identifies the HVAC housing in engine compartment 
that can propagate fire to the passenger compartment. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Revise to read as follows:
   6.7 Whether moving or stationary, vehicle fires can originate (1) inside the 
passenger compartment, (2) in the engine compartment, (3) in the trunk or 
load carrying area and (4) in the vicinity of the vehicle (e;g;, e.g., pool fire). 
Fires that originate in the engine compartment are more likely to are able to 

spread to the passenger compartment through the bulkhead between the engine 
compartment and passenger compartment (e.g. firewall). The propagation 
of fire from the engine compartment is dependent on the size and number 
of openings in the bulkhead (e.g., brake petal pedal, wire harness, heater 
core, HVAC, etc.) The materials used to seal the opening in the bulkhead 
are typically combustible and are usually of no consequence often provide 
an inadequate barrier to penetration  when exposed to a large fire. In some 
instances, the plastic HVAC housing extends through the bulkhead which 
compromises the bulkhead as soon as fire attacks those components in the 
engine compartment. Directly on the other side of the bulkhead are polyolefin 
(such as polyethylene or polypropylene) or acrylonitrile/butadiene/styrene 
(ABS) HVAC ducts which transverse the length of the dash and provide direct 
openings to the passenger compartment. A summary of 13 collision related 
fires showed fire originating in the engine compartment reached the passenger 
compartment in less than eight minutes and as low as 2-4 minutes [xx]. 
COMMITTEE STATEMENT:  Editorial corrections. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-33 Log #CP10  Final Action: Accept
(6.9, 7.2, 7.3, 7.4, 7.5, 7.7, 8.4.3, 8.5.1, 9.3, 10.1) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  1. Delete Section 6.9 and Figure 1 in their entirety 
without replacement. 
   2. Add a new last sentence to Section 7.2 to read: “See Figure 7.2 for an 
illustration of a fire initiating in the dashboard”. 
   3. Add a new Figure 7.2 as indicated:

Figure 7.2 Fires originating in the instrument panel (dash).

   4. Add a new last sentence to Section 7.3 to read: “See Figure 7.3 for an 
illustration of a fire originating on the seat”. 
   5. Add a new Figure 7.3 as indicated:

Figure 7.3 Fires originating on the vehicle seating.

   6. Add a new last sentence to Section 7.4 to read: “See Figure 7.4 for an 
illustration of a fire originating on the floor”. 
   7. Add a new Figure 7.4 as indicated:
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Figure 7.4 Fires originating on the floor.

   8. Add a new last sentence to Section 7.5 to read: “See Figure 7.5 for an 
illustration of a fire originating on the headliner”. 
   9. Add a new Figure 7.5 as indicated:

Figure 7.5 Fires originating on the headliner.

   10. Add a new last sentence to Section 7.7 to read: “See Figure 7.7 for an 
illustration of a fire originating in the compartment door.” 
   11. Add a new Figure 7.7 as indicated:

Figure 7.7 Fires originating in the compartment door.

   12. Add a new last sentence to 8.4.3 to read: “See Figure 8.4.3 for an 
illustration of a an engine compartment fire penetrating through HVAC and 
ducts.” 
   13. Add a new Figure 8.4.3 as indicated:

Figure 8.4.3 Engine compartment fire penetrating through HVAC and 
ducts.

   14. Add a new last sentence to 8.5.1 to read: “See Figure 8.5.1 for 
an illustration of a an engine compartment fire penetrating through the 
windshield” 
   15. Add a new Figure 8.5.1 as indicated:

Figure 8.5.1 Engine compartment fire penetrating through the windshield.

   16. Add a new last sentence to Section 9.3 to read: “See Figure 9.3 for an 
illustration of a a fire starting inside the trunk.” 
   17. Add a new Figure 9.3 as indicated:

Figure 9.3 Fire starting inside the trunk.

   18. Add a new last sentence to Section 10.1 to read: “See Figure 10.1 for an 
illustration of a pool fire burning under the vehicle.” 
   19. Add a new Figure 9.3 as indicated:

Figure 10.1 Pool fire burning under vehicle.

SUBSTANTIATION:  Figure added to clarify committee’s intent. Section 6.9 
and Figure 1 are no longer needed in light of the new figures. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-34 Log #33  Final Action: Accept
(6.10) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   a. Fires starting inside the passenger compartment.
   b. Fires starting in the engine compartment and penetrating into the passenger 
compartment through the:
   (1) engine cover (or bulkhead).
   (2) ductwork.
   (3) windshield.
   c. Fires starting in the trunk or load carrying area and penetrating into the 
passenger compartment.
   d. Pool fires resulting from fuel tank failure and burning under the vehicle.
   e. Fires resulting from other external heat sources.
   a. Fires starting inside the passenger compartment.
   b. Fires starting in the engine compartment and penetrating through the 
engine cover (or bulkhead).
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   c. Fires starting in the engine compartment and penetrating through the 
ductwork.
   d. Fires starting in the engine compartment and penetrating through the 
windshield.
   e. Pool fires resulting from fuel tank failure and burning under the vehicle.
   f. Fires resulting from other external heat sources.
   g. Fires starting in the trunk or load carrying area and penetrating into the 
passenger compartment. 
SUBSTANTIATION:  This proposal simply reorders the fire scenarios to be 
investigated based on the order of chapters 7 through 11.
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-35 Log #51  Final Action: Accept in Principle
(Chapter 7) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 7 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-36 Log #32  Final Action: Accept in Principle
(7.1.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   7.1.1 Passenger compartment fires are life threatening when there are 
occupants in the vehicle. Between 1994 and 1998, the passenger compartment 
was the area of origin in an annual average 57,160 (17.2%) fires, 81 (17.2%) 
fire fatalities and 327 (18.4%) fire injuries. Passenger compartment fires occur 
when the vehicle is in motion and when the vehicle is stationary. In some cases, 
usually following a collision or overturn, the occupants might not be able to 
escape the passenger compartment without assistance. Passenger compartment 
fires occur when the vehicle is in motion and when the vehicle is stationary.  
Another fire scenario is when a fire starts while the vehicle is in motion and the 
fire might grows sufficiently fast that occupants can be injured or incapacitated 
before the vehicle can be brought to a safe stop and evacuated. 
SUBSTANTIATION:  Proposed revisions for clarity of text. One sentence was 
just relocated. New sentence provides statistics available for fires originating in 
the passenger compartment.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation and also add reference [1] after the 
term “injuries” in the second sentence. 
COMMITTEE STATEMENT:  Editorial reference. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-37 Log #31  Final Action: Accept in Principle
(7.1.3) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   7.1.3 The leading cause(s) of fires that originate in the passenger 
compartment are not reported directly in the NFPA 1994-1998 Vehicle Fire 
Trends and Patterns[1], however, the leading cause of fires in passenger road 
vehicles, by factor contributing to ignition,  were mechanical or electrical 
failure (65.7%) (Ssee also tTable 6.4);. Mechanical and electrical failures may 
occur in the passenger compartment and the engine compartment. Electrical 
short circuit or ground fault were the ignition factors of 18.3% of the vehicle 
fires and electrical wire or cable insulation was the form of material first 
ignited in 26.6% of the fires. Other forms of material first ignited, that are 
typically used or contained in the passenger compartment and therefore 
contribute to the fires starting in the passenger compartment are: upholstered 
furniture (7.0%), accelerant or gas or liquid in or from a pipe or container 
(4.0%), and rubbish, trash or waste (1.2%). While limited, Dvehicle fire data 
from the 1970s showed that smoking materials and defective wiring were the 
leading causes of fires in the passenger compartment [Trisko, 1975B]. Sections 
7.2-7.7 describe different fire scenarios of fires in different areas inside the 
passenger compartment. 
SUBSTANTIATION:  Proposed revisions for clarity of text. New sentences 
provides fire statistics for potential causes of fires originating in the passenger 
compartment The leading of cause of fire in the passenger compartment are 
not reported directly in the fire statistics. Electrical failures can occur in the 
engine compartment and spread to the passenger compartment or may occur in 
the passenger compartment. The form of material first ignited in the passenger 
compartment are electrical and (sufficient to ignite combustible materials) and 
chemical (smoking materials). 
COMMITTEE MEETING ACTION: Accept in Principle 
 Revise section 7.1.3 to read as follows:
   7.1.3 Between 1994 and 1998, the leading cause of fires in passenger road 
vehicles by factor contributing to ignition were mechanical or electrical failure 
(65.7 percent) (See Table 6.4). The NFPA statistics indicated that 17.6% 
of fires in passenger road vehicles start in the passenger compartment [1]. 
However, these statistics do not identify the ignition factors or first materials 
ignited by compartment. While limited, data from the 1970s showed that 
smoking materials and defective wiring were the leading causes of fires in the 
passenger compartment [Trisko, 1975 B]. Sections 7.2-7.7 describe different 
fire scenarios of fires in different areas inside the passenger compartment. 
COMMITTEE STATEMENT:  Meets the intent of the submitter and better 
clarifies the committee’s intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-38 Log #30  Final Action: Accept
(7.1.4) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  7.1.4 (Second sentence, three extraneous 
punctuation marks) Potential ignition sources include: electrical short circuits 
or electrical malfunctions, aftermarket consumer electronics and their power 
connections,, smoldering of cigarettes or other smoking materials, electrical 
dashboard components,, heat elements in seats [e.g., 3,5]., 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-39 Log #CP8  Final Action: Accept
(7.2, 7.3, 7.4, 7.5, 7.7) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  1) Relocate the last sentence of Section 7.2 to a new 
A.7.2 and revise to read: “Table A.7.2 includes fire test data for some vehicle 
dashboard materials tested horizontally at end use thickness.” 
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   2) Renumber Table 7.2 as Table A.7.2 and revise the title of the table to read: 
“Table A.7.2 Cone Calorimeter Data for Nine Types of Car and Van Dashboard 
Materials @ Heat Flux Indicated (in kW/m2) [Ref: XX3, Hirschler, et. al.]” 
   3) Relocate the last last sentence of section 7.3 to a new section A.7.3, and 
revise to read: “Table A.7.3 includes fire test data for some vehicle seating 
materials tested horizontally at end use thickness.” 
   4) Renumber Table 7.3 as Table A.7.3, and revise to read as follows:

Table A.7.3 Cone Calorimeter Fire Test Data for Vehicle Seating Materials. [Ref - Hirschler, et al, xx3]

Units Seat Foam 1 Fabric 1 Units Seat a Seat b Foam Fabric
@ 25 kW/
sq m 35 25 25

@ 25 kW/
sq m

Pk RHR kW/m2 259 283 345 Pk RHR kW/m2 296 321 418 162

TTI s 23 6 35 TTI S 15 37 3 42

THR MJ/m2 31 12 8 THR MJ/m2 128 24 69 10

FPI s m2/kW 0.09 0.02 0.103 FPI s m2/kW 0.05 0.114 0.006 0.262

Ht Comb MJ/kg 20.9 23.6 20.1 SEA m2/kg 365 536 375 543

Avg RHR kW/m2 58 175 187 MsLs % 83.2 65.2 90.4 76.8

Avg RHR 3 kW/m2 119 65 41 TTE S 1117 363 271 131
@ 40 kW/
sq m Ht Comb MJ/kg 19.8 19.3 25.6 16.6

Pk RHR kW/m2 337 435 Avg RHR kW/m2 145 69 252 103

TTI MJ/m2 2 18
Avg RHR 
3 kW/m2 201 113 306 53

THR s m2/kW 14 9 SmkFct MW/m2 449 156 233 34

FPI MJ/kg 0.006 0.041 TSR - 2208 554 993 296

Ht Comb kW/m2 23.4 20.5 Pk RSR 1/s 10.2 9.7 6.8 6.5

Avg RHR kW/m2 237 218 Avg MLR g/s 0.068 0.031 0.088 0.058

Avg RHR 3 kW/m2 73 46

@25 kW/
sq m

Tig

RHR Max 
(kW/m2)

THR (MJ/
m2)

FPI
RHR 3 

min

Mass loss 
(g/%)

EHC 
(MJ/
kg)(s)

(s m2 

/kW) (kW/m2)

Seat Fabric 16 213 16.9 0.075 94 9.2/82.4 16.2
@40 kW/

sq m

Seat Fabric 8 315 19.6 0.025 109 9.6/82.6 18.1

   5) Relocate the last sentence of Section 7.4 as a new A.7.4, and revise to 
read: “Table A.7.4 includes fire test data for some vehicle flooring materials 
tested horizontally at end use thickness.” 
   6) Renumber Table 7.4 as Table A.7.4 and revise the title of the table to read: 
“Table A.7.4 Cone Calorimeter Data for Vehicle Flooring Materials @ Heat 
Flux Indicated (in kW/m2) [Ref: XX3, Hirschler, et. al.]”  
   7) Relocate the last sentence of Section 7.5 to a new A.7.5 and revise to 
read: “The fire performance properties of the some headliner materials tested 
horizontally in end use thickness are summarized in Table A.7.5 [XX3]: “ 
   8) Renumber Table 7.5 as Table A.7.5, and revise the title of the table to read: 
“Table A.7.5 Cone Calorimeter Data for Nine Car and Van Headliner Materials 
@ Heat Flux Indicated (in kW/m2) [Ref: XX3, Hirschler, et. al.]” 
   9) Relocate the last sentence of Section 7.7 to a new A.7.7, and revise to 
read: “Table A.7.7 includes fire tests data...”
   10) Renumber Table 7.7 as Table A.7.7 and revise to read as shown on the 
following page.

SUBSTANTIATION:  The committee believe that the information is more 
appropriately located in the annex. Thickness of test samples can be found in 
the test reports which have been referenced. The orientation of the test sample 
during the testing was also provided. Editorial corrections were also made. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18

 
 

BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.
COMMENT ON AFFIRMATIVE 
 GANDHI: Define the terms used in the Tables 7.2, 7.3, 7.4, 7.5, and 7.7 in a 
nomenclature.
   Revise last sentence in Section 7.2 as follows:
   Table 7.2 includes Cone Calorimeter data for some vehicle dashboard 
materials tested horizontally at the end use thickness for two radiant flux 
exposures to the test samples. The data provide a relative comparison of 
dashboard materials combustibility.
   This clarification is required as it is not yet determined if the 25 and 40 kW/
m2 are appropriate heat fluxes for passenger road vehicles. I recommend the 
same changes for Section 7.3, 7.4, 7.5, and 7.7. In Table 8.1.3, a heat flux of 35 
kW/m2 is used. Similar qualifier should be provided in 8.1.3.
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Table A.7.7 Cone Calorimeter Data for Nine Car or Van Interior Trim Materials @ Heat Flux Indicated (in kW/m2)

Tig
RHR 
Max THR FPI

RHR Avg 3 
min

RHR 
Avg Ht Comb

SEA 
Avg Mass Loss TSR

RSR 
Max

(s) (kW/m2) (MJ/m2)
(s m2 

/kW) (kW/m2) (kW/m2) (MJ/kg) (m2/kg) % (-) 1/s

@ 25 kW/m2 

# 1 30 357 63 0.08 175 111 15.7 155 84 502 9.6

# 2 Fabric-Foam 10 254 15 0.04 76 107 16.2 793 69 614 15.8

# 3 65 468 88 0.14 382 183 28.3 1394 93 4316 23.1

# 4 59 483 93 0.12 297 91 33.7 462 83 1259 7.9

# 5 41 480 75 0.08 274 67 20.7 278 85 870 8.7

# 6 95 391 42 0.24 184 46.1 254 32 243 0.5

@ 40 kW/m2

# 1 11 315 56 0.04 174 103 15.9 174 86 496 7.9

# 6 37 623 63 0.06 268 33.3 273 66 516 0.9

________________________________________________________________
556-40 Log #29  Final Action: Accept in Principle
(7.3) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   7.3 (Second sentence) Seat materials generally present the largest fuel load 
inside the passenger compartment and can be ignited when subjected to an 
ignition source such as a discarded smoker’s materials that have ignited paper 
and/or greasy food containers. 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Revise text to read as follows:
   7.3 (Second sentence) Seat materials generally present the largest fuel load 
inside the passenger compartment and can be ignited when subjected to an 
ignition source such as a discarded smoker’s materials that have ignited a 
secondary fuel source such as paper and/or greasy food containers. Another 
example of an ignition source includes the overheating of electric seat motors 
and their associated wiring.
COMMITTEE STATEMENT:  Editorial changes to better clarify 
committee’s intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-41 Log #28  Final Action: Accept in Principle
(7.4) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   7.4 (First sentence) Floor materials can be ignited as a result of overheated 
electrical wires under the carpeting, or overheated catalytic converters 
that produce sufficient energy heat to ignite the carpet materials in the 
compartment, or smoker’s materials. 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Revise section to read as follows:
   7.4 (First sentence) Floor materials can be ignited as a result of overheated 
electrical wires under the carpeting, or overheated catalytic converters that 
produce sufficient energy to ignite the carpet materials in the compartment, or 
smoker’s materials. 
COMMITTEE STATEMENT:  Meets submitter’s intent and better clarifies 
the committee’s intent. 

NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-42 Log #27  Final Action: Accept in Principle
(7.5 and 7.6) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [Merge 7.5 and 7.6. ]
   also: (old) 7.6. (third sentence). All of the headliners summarized in Table 
17.5 passed the FMVSS 302 test. 
SUBSTANTIATION:  In this section, the different potential fire scenarios 
inside the passenger compartment are described. Each section is assigned to a 
unique fire scenario. Section 7.6 is not a unique scenario but a continuation of 
Section 7.5. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation and renumber existing section 7.6 as 
7.5.1, and renumber existing sections accordingly. 
COMMITTEE STATEMENT:  Editorial correction. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-43 Log #26  Final Action: Accept in Principle
(7.7 (New) ) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  [This new section number is Section 7.7 (as shown 
below) after Sections 7.5 and 7.6 were merged].
   7.7 Full-Scale Vehicle Fire Tests. Three full scale fire tests where a fire was 
initiated in the passenger compartment of passenger vans show that, once 
ignited, the combustible dash and HVAC components and the headliner cause 
rapid fire growth and propagation inside the passenger compartment [Ref 14].
   7.7.1 A shallow pan of gasoline (50 mL) and gasoline soaked crumpled 
newspaper were placed on the passenger side floor under the dash of a 
passenger van and were ignited. The van was not collision damaged. The driver 
and passenger side door windows were rolled down three-quarters. Flames 

556-39 (Log #CP8) Recommendation
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emerged from the HVAC vent on the face of the dash on the passenger side at 
2 minutes after ignition of the gasoline. The passenger compartment was fully 
involved at 4 minutes after ignition of the gasoline.
   7.7.2 A full-scale fire test was performed with a passenger van modified to 
simulate a front end collision. Modifications to the van included removing the 
front windshield, removing the rear side windows, displacing the roof forward 
so the headliner was directly above the dash, displacing the dash upward in the 
center and placing the engine cover six inches back from the dash. A 1 inch 
propane flame was positioned in the area of the engine cover under the dash 
on the passenger side floor area. At 1 minute, 56 seconds after ignition, fire 
was observed on the dash. Flames from the dash impinged on and ignited the 
headliner at 2 minutes, 17 seconds. The front of the van was fully involved at 2 
minutes, 40 seconds after ignition and fire emerged from the rear side windows 
at 3 minutes, 3 seconds after ignition.
   7.7.3 A full scale fire test was performed with a passenger van modified to 
simulate a front end collision. The ignition source, location of the ignition 
source and modifications to the van test were the same as described in 7.8.2. 
Fire was observed emerging from the passenger side dash HVAC vents and in 
the area of the engine cover at 2 minutes after ignition. Flames from the dash 
impinged on and ignited the headliner at 4 minutes, 20 seconds. The passenger 
compartment of the van was fully involved at 5 minutes, 10 seconds after 
ignition. 
SUBSTANTIATION:  The results of published full scale fire tests demonstrate 
the rapid propagation of fire in the passenger compartment. These examples 
show the ease of ignition of the HVAC/dash materials and headliner. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Do not accept the submitter’s recommendation to add a new Section 7.7. 
Instead revise A.8.3.2 as follows:
   A.8.3.2 One project investigated 13 collision-related fires and showed that 
fire originating in the engine compartment reached the passenger compartment 
in less than eight minutes and occasionally in as low as 2-4 minutes [XX 
Shields].
   Another project examined in detail small fires starting in the engine 
compartment of three vans. In each case the fire resulted in untenable 
conditions in the passenger compartment after a few minutes. These tests 
indicate that temperatures in the passenger compartment were in excess of 
800C within 3 to 6 minutes. [Hirschler et al. Fire and Materials 2003][Ref 5 
- Hirschler et al 2002 BCC]. 
   In a different study, three full scale fire tests where a fire was initiated near 
the bulkhead in passenger vans, showed that, once ignited, the combustible 
dash and HVAC components and the headliner cause fire growth and 
propagation inside the passenger compartment. In each case the fire resulted in 
untenable conditions in the passenger compartment after a few minutes. These 
tests indicate that temperatures in the passenger compartment were in excess of 
800C within 3 to 6 minutes. [Hirschler et al. Fire and Materials 2003] [Ref 5 
- Hirschler et al 2002 BCC].
   In the first test, a shallow pan of gasoline (50 mL) and gasoline soaked 
crumpled newspaper were placed on the passenger side of the floor under the 
dash of a passenger van and were ignited. The van was not collision damaged 
and the driver and passenger side door windows were rolled down three-
quarters of the way. Flames emerged from the HVAC vent on the face of the 
dash on the passenger side at 2 minutes after ignition of the gasoline. The 
passenger compartment was fully involved at 4 minutes after ignition of the 
gasoline.
   In the second test, a passenger van was modified to simulate a front end 
collision. Modifications to the van included removing the front windshield, 
removing the rear side windows, displacing the roof forward so the headliner 
was directly above the dash, displacing the dash upward in the center and 
placing the engine cover six inches back from the dash. A 1 inch propane flame 
was positioned in the area of the engine cover under the dash on the passenger 
side floor area. At 1 minute, 56 seconds after ignition, fire was observed on the 
dash. Flames from the dash impinged on and ignited the headliner at 2 minutes, 
17 seconds. The front of the van was fully involved at 2 minutes, 40 seconds 
after ignition and fire emerged from the rear side windows at 3 minutes, 3 
seconds after ignition.
   In the third test, the fire test was performed with a passenger van modified 
to simulate a front end collision. The ignition source, location of the ignition 
source and modifications to the van test were the same as described for the 
second test. Fire was observed emerging from the passenger side dash HVAC 
vents and in the area of the engine cover at 2 minutes after ignition. Flames 
from the dash impinged on and ignited the headliner at 4 minutes, 20 seconds. 
The passenger compartment of the van was fully involved at 5 minutes, 10 
seconds after ignition. 
COMMITTEE STATEMENT:  Editorial changes as proposed new material is 
more appropriately located as annex text to section 8.3.2 where information on 
the referenced tests was present. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-44 Log #25  Final Action: Accept in Principle
(7.8) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   7.8 (First and second sentences) Materials in passenger compartment 
interiors (but not under the dash) need to meet a horizontal flame spread rate of 
102 mm/minute (4 inches/minute), when tested according to US Federal Motor 
Vehicle Safety Standard (FMVSS) 302 [7]. Chapter 5 provides commentary on 
FMVSSS 302. 
SUBSTANTIATION:  Proposed revisions for clarity of text and unit 
conversion of burn rate. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Revise the first and second sentences of section 7.8 to read as follows:
   7.8 Materials in passenger compartment interiors (but not under the dash) 
need to meet a horizontal flame spread rate not exceeding of 102 mm/minute 
(4 inches/minute), when tested according to US Federal Motor Vehicle Safety 
Standard (FMVSS) 302 [7]. Chapter 5 provides commentary on FMVSSS 302. 
COMMITTEE STATEMENT:  Editorial correction. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-45 Log #24  Final Action: Accept in Principle
(7.9) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   7.9 One means for meeting these objectives is through the use of improved 
fire performance materials including products containing available flame 
retardants with and without fillers. Alternative means of lowering fire hazard 
would be based on design improvements that can lead to adequate time for 
escape or assisted rescue under agreed upon fire scenarios. 
   7.9 Mitigation Strategies. The three primary types of strategy that would 
mitigate the effects of fires starting in the passenger compartment are shown in 
7.9.1 through 7.9.3. It is likely that maximum effectiveness would result from a 
combination of these mitigation strategies.
   7.9.1 Decrease the ignition propensity of the materials contained within the 
passenger compartment. 
   7.9.1.1 This decrease in ignition propensity can be achieved by choosing 
materials with low ignition propensity, either intrinsically or as a result of 
the incorporation of available flame retardants, for use in each area of the 
passenger compartment.
   7.9.1.2 The lower ignition propensity should apply primarily to those 
materials that are directly exposed to the vehicle atmosphere. 
   7.9.1.3 A different criterion should apply in the case of materials not directly 
exposed (such as foams contained in the seats, armrests, doors or headliners) or 
materials contained within the dashboard. In such cases, the ignition propensity 
of the composite system should be assessed.
   7.9.1.4 An initial recommendation, based on the information available for 
the materials present in automobiles, as shown in this guide, would be to strive 
for a time to ignition no lower than 90 seconds, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
   7.9.2 Decrease the heat release of the materials contained within the 
passenger compartment. 
   7.9.2.1 This decrease in heat release can be achieved by choosing materials 
with low heat release propensity, either intrinsically or as a result of the 
incorporation of available flame retardants, for use in each area of the 
passenger compartment.
   7.9.2.2 The lower heat release propensity should apply primarily to those 
materials that are directly exposed to the vehicle atmosphere. 
   7.9.2.3 A different criterion should apply in the case of materials not directly 
exposed (such as foams contained in the seats, armrests, doors or headliners) 
or materials contained within the dashboard. In such cases, the heat release 
propensity of the composite system should be assessed.
   7.9.2.4 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive for 
an average heat release rate (between the time to ignition and 3 minutes after 
the time to ignition) of no more than 80 kW/m2, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
   7.9.3 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate, time for escape or assisted rescue under 
agreed upon fire scenarios.
 Include references for NFPA 271, ASTM E1354in reference section. 
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SUBSTANTIATION:  The revised text provides the appropriate guidance 
for multiple mitigation strategies for the scenario of fires initiating inside the 
passenger compartment.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation to add a new section 7.9 to read as 
submitted. In addition make the following changes as indicated below:
   7.9.1.1 This decrease in ignition propensity can be achieved by choosing 
materials with low ignition propensity, either intrinsically or as a result of 
the incorporation of available flame retardants, for use in each area of the 
passenger compartment. These materials can be chosen from materials with 
inherently low heat release propensity or by incorporating available flame 
retardants into other materials. 
   7.9.1.2 The lower ignition propensity should apply primarily to all those 
materials that are directly exposed to a potential ignition source the vehicle 
atmosphere. 
   7.9.2.1 This decrease in heat release can be achieved by choosing materials 
with low heat release propensity, either intrinsically or as a result of the 
incorporation of available flame retardants, for use in each area of the 
passenger compartment. These materials can be chosen from materials with 
inherently low heat release propensity or by incorporating available flame 
retardants into other materials. 
   7.9.2.2 The lower heat release propensity should apply primarily to all those 
materials that are directly exposed to a potential ignition source the vehicle 
atmosphere.
   7.9.3 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate time for escape or assisted rescue under 
agreed upon fire scenarios. 
   A.7.9.2 It has been demonstrated that plastic materials that obtain a V0 
classification when tested in accordance with UL 94 exhibit improved fire 
safety properties with respect to small ignition sources. [reference, Bundy, M. 
“Fire Performance of Flame Retarded Polymers Used in Consumer Electronic 
and IT Equipment”, Proceedings Fire and Materials 2005, Intersience 
Communications, UK.]  
COMMITTEE STATEMENT:  Editorial corrections clarifying committee’s 
intent. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: The mitigation strategies presented are speculative and are not 
based on any substantive basis. The strategies can be implemented with no 
benefit, and no means for assessing the benefit is provided. We can make it 
safer by making it safer is the thrust of this section. This vague approach is not 
useful in determining or mitigating hazards.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-46 Log #52  Final Action: Accept in Principle
(Chapter 8) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 8 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-47 Log #23  Final Action: Accept
(8.1.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Delete the following text:
   8.11 The annual average number of vehile fires from 1980-1998 was 421, 
100 fires resulting in 656 deaths and 2,833 injuries each year [1]. Passenger 
road vehicles accounted for the majority (74%) of the vehicle fires and 56% of 
the vehicle fire deaths. Automobiles accounted for 95% of the passenger road 
vehicle fires. Between 1994 and 1998, a majority (59%) of the vehicle fire 
deaths occurred when the vehicle was over-turned as the result of a collision 
[1]. 
   [renumber following sections 8.1.2-8.1.4 as 8.1.1 through 8.1.3] 
SUBSTANTIATION:  These general vehicle fire statistics are redundant and 
were provided in Chapter 5. There is no need to repeat them here when the 
section concerns Fires Starting in Engine Compartment. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-48 Log #22  Final Action: Accept
(8.1.2) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   8.1.21 A majority of fires originate in the engine compartment. Between 
1994 and 1998, 67.3% of the U.S. highway vehicle fires were initiated 
the number of fires originatng in the engine compartment and passenger 
compartments of passenger road vehicles were 68% and 18%, respectively [1]. 
Fires that originate in the engine compartment may be electrical, mechanical, 
the result of a collision or the result of a malfunction when the vehicle is on 
and moving or stationary or off and parked. Following a collision, there is 
a higher tendency for a fire to originate in the engine compartment than the 
passenger compartment. For comparative purposes, the 1973 National Survey 
of Motor Vehicle Fire statistics reported 2,637 total motor vehicle fires [3]. 
Fifty-four percent (54%) of the post-collision fires originated in the engine 
compartment compared to 4% originated in the passenger compartment. Of 
the fires which were non-collision, 59% (1,085 fires) originated in the engine 
compartment and 35% (647 fires) originated in the passenger compartment. 
Less than 5% of the passenger vehicle fires originated in the trunk (collision 
and non-collision) [3]. Sections 8.2 -8.5 describe potential fire scenarios and 
ignition sources for fires starting in the engine compartment and spreading to 
the passenger compartment.  
SUBSTANTIATION:  Statistics regarding the number of fires originating in 
the passenger compartment were provided in Section 7.1.1 and is therefore 
redundant in this section which is specifically for fires starting in the engine 
compartment. There are different fire scenarios where the engine compartment 
can be the area of origin of a fire. Collisions strongly influence the frequency 
of fires originating in the engine compartment. The second to last sentence is 
not necessary for this section even for comparative purposes.
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-49 Log #21  Final Action: Accept
(8.2.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   8.2.1 (Second and third sentences) The fault has sufficient energy to ignite 
a nearby combustible materials in the engine compartment. The fire can then 
spread to other near-by nearby combustibles materials and potentially spread to 
the passenger compartment. 
SUBSTANTIATION:  Proposed revisions for clarity of text. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
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EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-50 Log #8  Final Action: Accept
(8.2.2) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   8.2.2 (Second and third sentences) The fault has sufficient energy to ignite 
a nearby combustible materials in the engine compartment. The fire can then 
spread to other near-by nearby combustibles materials and potentially spread to 
the passenger compartment. 
SUBSTANTIATION:  Proposed revisions for clarity of text.
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-51 Log #19  Final Action: Accept
(8.2.4) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Delete the following text:
   8.2.4 Passenger vehicle fire scenarios are shown in Figure 8.2.4. (In progress. 
This will be a flow diagram with the main branch consisting of collision, non-
collision and arson. Secondary branches under collision and non-collision are 
electrical, mechanical and chemical. 
SUBSTANTIATION:  The flow diagram has not been sufficiently developed 
to be useful in distinguishing the different fire scenarios involving vehicles. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-52 Log #CP9  Final Action: Accept
(8.4.2) 
________________________________________________________________
SUBMITTER: Technical Committee on Hazard and Risk of Contents and 
Furnishings
RECOMMENDATION:  1. Revise the second sentence of 8.4.2 to read as 
follows:
   “Tables 8.4.2A through 8.4.2DB provide cone calorimeter test data for some 
duct materials used in vehicles.” 
   2. Delete Tables 8.4.2C through 8.4.2F without replacement. 
SUBSTANTIATION:  The information presented in the deleted tables already 
exist in the document as part of Table 8.4.2A. 
COMMITTEE MEETING ACTION: Accept 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-53 Log #18  Final Action: Accept in Principle
(8.4.5 (New) ) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   8.4.5  Full Scale Fire Test by Factory Mutual (FM). A fire was initiated in 
the engine compartment of a front-end collision damaged passenger vehicle. 
The full scale test was performed in 1997 by Factory Mutual as part of the 
Fire Initiation and Propagation Tests for General Motors. Details of the full 
scale test are provided in Reference X. The 55 km/h impact with a steel pole 
caused damage to the bumper and hood, displaced the engine and transmission 
rearward, broke the HVAC modules, cracked the windshield and caused 
punctures and openings in the bulkhead and floor pan. No fuel leaks occurred 
as a result of the impact but transmission fluid, oil and brake fluid were 

pooled under the engine compartment and the hood lining was sprayed with 
a coolant-water mixture prior to the full scale fire test. A 4.2 kW propane-
fueled burner was placed in the vicinity of the collision damaged upper and 
lower HVAC module at the rear right side of the engine compartment. The 
propane to the burner was turned off after 2 minutes. Flames from the burner 
ignited the engine and transmission wire harnesses and/or a HVAC hose. The 
fire spread to involve the HVAC module housing (talc filled polypropylene). 
Molten plastic from the housing fell and accumulated on the exhaust manifold 
heat shield and self extinguished. Fire spread laterally along the bulkhead and 
into the air inlet area at the base of the windshield at 3 minutes 30 seconds 
after ignition of the burner. Temperatures at the windshield were 600EC at 4 
minutes after ignition. Fire also spread forward in the engine compartment. 
Flames propagated into the engine compartment through the HVAC module 
and the windshield simultaneously at 11 minutes after ignition and emerged 
through the defroster outlet of the instrument panel at 14 minutes 92 seconds. 
The cracked windshield failed and hot pieces of the windshield fell onto and 
burned but did not ignite the top of the dash (see also Section 8.5). The fire 
was manually extinguished at 16 minutes after ignition before the fire in the 
passenger compartment could spread. Post test examination of the engine 
compartment and passenger compartment showed the HVAC module and other 
plastic dash components were largely consumed.
   Ref X. Santrock, J. (2002). “Evaluation of Motor Vehicle Fires Initiation and 
Propagation, Part 7. Propagation of an Engine Compartment Fire in a 1997 
Rear Wheel Drive Passenger Car.” General Motors Corporation, Warren, MI. 
SUBSTANTIATION:  The published results from a full scale vehicle fire test 
with the fire started in the engine compartment that involved ignition of the 
HVAC is used to illustrate the fire scenario described in this section. 
COMMITTEE MEETING ACTION: Accept in Principle 
 Accept the submitter’s recommended language but renumber as A.8.4 and 
make the following revisions. 
   A.8.4 A full scale fire test was conducted at Factory Mutual (FM) where an 
engine compartment fire propagated into the passenger compartment through 
the HVAC housing. A fire was initiated in the engine compartment of a front-
end collision damaged passenger vehicle. The full scale test was performed 
in 1997 by Factory Mutual as part of the Fire Initiation and Propagation Tests 
for General Motors. Details of the full scale test are provided in Reference X. 
The 55 km/h impact with a steel pole caused damage to the bumper and hood, 
displaced the engine and transmission rearward, broke the HVAC modules, 
cracked the windshield and caused punctures and openings in the bulkhead 
and floor pan. No fuel leaks occurred as a result of the impact but transmission 
fluid, oil and brake fluid were pooled under the engine compartment and the 
hood lining was sprayed with a coolant-water mixture prior to the full scale fire 
test. A 4.2 kW propane-fueled burner was placed in the vicinity of the collision 
damaged upper and lower HVAC module at the rear right side of the engine 
compartment. The propane to the burner was turned off after 2 minutes. Flames 
from the burner ignited the engine and transmission wire harnesses and/or a 
HVAC hose. The fire spread to involve the HVAC module housing (talc filled 
polypropylene). Molten plastic from the housing fell and accumulated on 
the exhaust manifold heat shield and self extinguished. Fire spread laterally 
along the bulkhead and into the air inlet area at the base of the windshield at 3 
minutes 30 seconds after ignition of the burner. Temperatures at the windshield 
were 600 degrees C at 4 minutes after ignition. Fire also spread forward 
in the engine compartment. Flames propagated into the passenger engine 
compartment through the HVAC module and the windshield simultaneously 
at 11 minutes after ignition and emerged through the defroster outlet of the 
instrument panel at 14 minutes 92 seconds. The cracked windshield failed 
and hot pieces of the windshield fell onto and burned but did not ignite the 
establish a propagating fire on top of the dash (see also Section 8.5). The fire 
was manually extinguished at 16 minutes after ignition before the fire in the 
passenger compartment could spread. Post test examination of the engine 
compartment and passenger compartment showed the HVAC module and other 
plastic dash components were largely consumed.
   Ref X. Santrock, J. (2002). “Evaluation of Motor Vehicle Fires Initiation and 
Propagation, Part 7. Propagation of an Engine Compartment Fire in a 1997 
Rear Wheel Drive Passenger Car.” General Motors Corporation, Warren, MI. 
COMMITTEE STATEMENT:  Editorial changes. Material is more 
appropriately located in the annex. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-54 Log #17  Final Action: Accept in Principle
(8.5.1) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   8.5.1 General Modes of Flame Spread. There are three basic modes of flame 
spread from the engine compartment to the passenger compartment through the 
windshield and they are as follows:
   (A) Radiation and convection from the engine compartment fire to the 
windshield, followed by subsequent re-radiation form the windshield to the 
dashboard inside the passenger compartment;
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   (B) Similar mode as previous mode identified (1), except that upon radiative 
and convective heating of the windshield form the engine compartment fire, 
thermal stress fractures develop in the windshield and the inner polymer layer 
is vaporized; and
  (C) For post-collision fires, when the windshield is cracked or broken, but not 
penetrated, the polymer layer vaporized and the windshield is weakened until it 
collapses and fragments drop onto the dashboard. 
SUBSTANTIATION:  Proposed revisions for clarity of text.
COMMITTEE MEETING ACTION: Accept in Principle 
   Revise as follows:
   8.5.1 General Modes of Flame Spread. A demonstrated mode of flame 
spread from the engine compartment of the passenger compartment through 
the windshield involves fracture of the windshield. One means of fracture 
involves thermal stress fractures developing in the windshield as a result of 
radiative or convective heating. These fractures are followed by vaporization of 
the inner windshield polymer layer and subsequent ignition. The other means 
of windshield fracture involves collision damage to the windshield. There 
are three basic modes of flame spread from the engine compartment to the 
passenger compartment through the windshield and they are as follows:
   (A) Radiation and convection from the engine compartment fire to the 
windshield, followed by subsequent re-radiation form the windshield to the 
dashboard inside the passenger compartment;
   (B) Similar previous mode identified except that upon radiative and 
convective heating of the windshield form the engine compartment fire, thermal 
stress fractures develop in the windshield and the inner polymer layer is 
vaporized; 
   (C) For post-collision fires, when the windshield is cracked or broken, but 
not penetrated, the polymer layer vaporized and windshield is weakened until it 
collapses and fragments drop onto the dashboard. 
COMMITTEE STATEMENT:  More appropriately describes the fire scenario 
and mode of flame spread as indicated in the referenced fire tests as noted in 
Proposals 556-57 (Log #14), 556-56 (Log #16) and 556-53 (Log #18). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-55 Log #15  Final Action: Accept in Principle
(8.5.2) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Revise text to read as follows:
   8.5.2 Full-Scale Fire Tests Conducted at Factor Mutual (FM). The results 
of full scale vehicle fire tests conducted at Factory Mutual were recently 
published [insert three references provided at end of this section]. There 
have been four full scale fire tests 1-3 conducted for which reports have been 
publicly published. Each test consisted of a post-collision collision-damaged 
passenger vehicle. and an engine compartment ignition source A fire was 
initiated in the engine compartment. The following sections provide details of 
the flame spread from the engine compartment to the passenger compartment 
through the windshield. In all tests, except the second, flames propagated  
Burning pieces of the through the shattered windshield fell into and ignited the 
top cover of the dash combustible materials inside the passenger compartment. 
In the second test, flames spread through penetration the engine compartment 
fire propagated to the passenger compartment below the dash. In tests three 
and four, Flames also propagated at a slower rate through the HVAC ductwork 
during two of the tests. In all tests, flames propagated form the engine 
compartment to the passenger compartment in between 4 1/2 and 13 minutes. 
The heat release rate in all tests at the time of flame propagation into the 
passenger compartment was between 400 and 500 kW. A summary of the test 
data is provided in Tables 8.5.2.A, Table 8.5.2.B and Table 8.5.2.C. 
   Delete Table 8.5.2B and Table 8.5.2C. Rename Table 8.5.2 to Table 8.5.3 and 
move to section (new) 8.5.3. 
SUBSTANTIATION:  Proposed revisions for clarity of text. New sections 
8.5.2.1 and 8.5.2.2 are under a separate proposal which summarize the two 
engine compartment fire tests and illustrate the fire scenario described in this 
section. A new section 8.5.3, under separate proposal, will discuss the 400-
500 kW rate of heat release in the engine compartment, an engine fire growth 
model and the data presented in Table 8.5.2. The data in Tables 8.5.2.B for the 
HVAC air duct and Table 8.5.2.C for the laminate windshield are included in 
Table 8.5.2.A.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation and further revise 8.5.2 by deleting 
the phrase “through the”:
   8.5.2 Full-Scale Fire Tests Conducted at Factor Mutual (FM). The results 
of full scale vehicle fire tests conducted at Factory Mutual were recently 
published [insert three references provided at end of this section]. There 
have been four full scale fire tests 1-3 conducted for which reports have been 
publicly published. Each test consisted of a post-collision collision-damaged 

passenger vehicle. and an engine compartment ignition source A fire was 
initiated in the engine compartment. The following sections provide details of 
the flame spread from the engine compartment to the passenger compartment 
through the windshield. In all tests, except the second, flames propagated  
Burning pieces of the through the  shattered windshield fell into and ignited the 
top cover of the dash combustible materials inside the passenger compartment. 
In the second test, flames spread through penetration the engine compartment 
fire propagated to the passenger compartment below the dash. In tests three 
and four, Flames also propagated at a slower rate through the HVAC ductwork 
during two of the tests. In all tests, flames propagated form the engine 
compartment to the passenger compartment in between 4 1/2 and 13 minutes. 
The heat release rate in all tests at the time of flame propagation into the 
passenger compartment was between 400 and 500 kW. A summary of the test 
data is provided in Tables 8.5.2.A, Table 8.5.2.B and Table 8.5.2.C. 
   Delete Table 8.5.2B and Table 8.5.2C. Renumber Table 8.5.2 as Table 8.5.3 
and move to (new) 8.5.3. 
COMMITTEE STATEMENT:  Editorial revision. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-56 Log #16  Final Action: Accept in Principle
(8.5.2.1 and 8.5.2.2) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   8.5.2.1 In one test, a passenger minivan was first subjected to a movable 
barrier crash test [Ref. ZZ]. The impact was at the front driver side corner of 
the vehicle. The windshield was broken but otherwise intact while the driver’s 
side door window was shattered as a result of the impact. Approximately five 
minutes after impact, a fire started in the engine compartment in the vicinity of 
the battery and power distribution center. This fire was manually extinguished. 
For the full scale fire test, a 1.2 kW nichrome wire igniter was positioned 
between the battery housing and the power distribution center. Observation of 
fire inside the engine compartment in the area of the battery was considered as 
the start of the test. Flames propagated into the passenger compartment through 
the windshield and HVAC related openings in the bulkhead (see also 8.4.5). 
At four minutes after sustained combustion in the engine compartment, fire 
from the engine compartment melted the polymer in the broken windshield and 
flaming pieces of windshield fell into and ignited materials in the passenger 
compartment on the dash, seat and floor. The headliner was ignited as a result 
of the fire penetrating the windshield and the windshield failing at 10-11 
minutes after sustained combustion in the engine compartment. Fire propagated 
inside the passenger compartment from the front of the minivan to the rear. 
Flashover conditions inside the passenger compartment occurred prior to 
manual extinguishment of the fire at 11 minutes after the start of the test.
   8.5.2.2 In another test, a movable barrier impacted the front driver’s side 
of the vehicle [Ref AA]. Power steering fluid was released during the impact 
and was ignited by the hot exhaust manifold. This engine compartment fire 
was extinguished. An engine compartment fire was initiated using an aerosol 
spray of power steering fluid and a propane torch. The fire impinged on and 
ignited methanol vapors inside the broken windshield wiper fluid reservoir. 
The burning vapors inside the windshield wiper reservoir ignited the plastic 
reservoir container in 4-6 minutes after ignition of the vapors. The fire 
spread to other nearby combustible materials in the engine compartment. 
After 22 minutes, the fire in the engine compartment impinged on the 
broken windshield. Burning pieces of the windshield fell into the passenger 
compartment and ignited the seat cushion, center console and steering wheel 
at 26 minutes after ignition of the vapors inside the windshield wiper reservoir. 
The fire was manually extinguished at 27 minutes after ignition of vapors 
inside the windshield wiper reservoir. 
   Add References:
   Ref ZZ. Santrock, J., (2001); Evaluation of Motor Vehicle Fire Initiation and 
Propagation Part 3: Propagation of an Engine Compartment Fire in a 1996 
Passenger Van; General Motors Corp., Warren, MI.
   Ref AA. Santrock, J., (2003); Evaluation of Motor Vehicle Fire Initiation and 
Propagation Part 13: Propagation of an Engine Compartment Fire in a 1998 
Front Wheel Drive Passenger Vehicle; General Motors Corp., Warren, MI. 
SUBSTANTIATION:  The new sections summarize the published results of 
two full-scale fire tests where a fire was initiated in the engine compartment 
of crash-tested passenger vehicles. These results illustrate the fire scenario 
described in this section. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s proposal but do not add as a new 8.5.2.1 and 8.5.2.2. 
Instead add as new annex material to section 8.5.2. 
COMMITTEE STATEMENT:  Material is more appropriate as annex text. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
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BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-57 Log #14  Final Action: Accept in Principle
(8.5.3 (New) ) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   8.5.3 The heat release rate in the FM full scale vehicle fire tests at the time 
of flame propagation into the passenger compartment was between 400 and 
500 kW. The 400 kW fire size and the time to ignition of different components 
in the vehicle engine compartment when exposed to 35 kW/m2 incident heat 
flux in the cone calorimeter were used to estimate the time to reach 400 kW 
when the fire becomes a threat to trapped occupants[ Ref Battaglia, K.]. The 
composition, time to ignition and the peak rate of heat release in the cone 
calorimeter at a 35 kW/m2 incident heat flux of individual components from 
two test vehicles are summarized in Table 8.5.3. 
   Rename and move Table 8.5.2 to Table 8.5.3.
   Include in Ref. Battipaglia, K., Huczek, J., Janssens, M., Miller, M., 
Proceedings Interflam 2004, Interscience Communications Ltd., 2004. 
SUBSTANTIATION:  Section 8.5.2 summarized full scale vehicle fire 
tests conducted at Factory Mutual. The original section 8.5.2 contained the 
rate of heat release in the engine compartment when flames propagated into 
the passenger compartment. A new section is proposed which provides this 
information and the results of cone testing of different materials from the 
engine compartment. The data in Table 8.5.2, supporting this new section, 
remains unchanged. The data in Tables 8.5.2.B for the HVAC air duct and 
Table 8.5.2.C for the laminate windshield are included in Table 8.5.2.A.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation with the following modifications:
   1) Revise section 8.5.3 to read: “The heat release rate in the FM full 
scale vehicle fire tests at the time of flame propagation into the passenger 
compartment was between 400 and 500 kW. The 400 kW fire size and the time 
to ignition of different components in the vehicle engine compartment when 
exposed to 35 kW/m2 incident heat flux in the cone calorimeter were used in a 
model with simplified physics to estimate the time to reach 400 kW when the 
fire becomes a threat to trapped occupants[ Ref , Battipaglia K.]. The material 
description composition, time to ignition and the peak rate of heat release in 
the cone calorimeter at a 35 kW/m2 incident heat flux of individual components 
from two test vehicles are summarized in Table 8.5.3.”
   2) Renumber Table 8.1.3 as Table 8.5.3, and revise the title to read “Predicted 
Times to 400 kW based on cone calorimeter data at an incident heat flux of 35 
kW/sq m.”
   3) Renumber Table 8.5.2.A as Table 8.1.3.
   4) Delete Table 8.5.2.B and Table 8.5.2.B without replacement. 
   5) Include in Ref. Battipaglia, K., Huczek, J., Janssens, M., Miller, M., 
Proceedings Interflam 2004, Interscience Communications Ltd., 2004. 
COMMITTEE STATEMENT:  Editorial changes to clarify intent and 
eliminate duplication of information. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-58 Log #13  Final Action: Accept in Principle
(8.6 and 8.7) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   8.6 Current Fire Safety Requirements. Materials in engine compartments 
are not currently required by federal regulations to meet any fire safety test. 
   Add new text to read:
   8.7 Mitigation Strategies. The primary types of strategy that would mitigate 
the effects of fires that start in the engine compartment from penetrating into 
the passenger compartment are described in 8.7.1 through 8.7.7. It is likely that 
maximum effectiveness would result from a combination of these mitigation 
strategies.
   8.7.1 Decrease the ignition propensity of the materials contained within the 
engine compartment. 
   8.7.1.1 This decrease in ignition propensity can be achieved by choosing 
materials for use in the engine compartment that have low ignition propensity, 
either intrinsically or as a result of the incorporation of available flame 
retardants.

   8.7.1.2 An initial recommendation for materials other than electrical and 
optical fiber cables, based on the information available for the materials present 
in automobiles, as shown in this guide, would be to strive for a time to ignition 
no lower than 90 seconds for individual materials, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
   8.7.1.3 The lower ignition propensity should apply to all materials except for 
electrical or optical fiber cables, including those cables communicating to the 
dashboard.
   8.7.2 Decrease the heat release of the materials contained within the engine 
compartment. 
   8.7.2.1 This decrease in heat release can be achieved by choosing materials 
for use in the engine compartment that have low heat release propensity, either 
intrinsically or as a result of the incorporation of available flame retardants. 
   8.7.2.2 The lower heat release propensity should apply to all materials except 
for electrical or optical fiber cables, including those cables communicating to 
the dashboard.
   8.7.2.3 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive for 
an average heat release rate (between the time to ignition and 3 minutes after 
the time to ignition) of no more than 80 kW/m2, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
   8.7.3 An initial recommendation for electrical and optical fiber cables would 
be for the cables not to spread fire to the top of the tray in the vertical-tray 
flame test in UL 1581, Section 1160.
   8.7.4 Barrier between engine compartment and passenger compartment.
   8.7.4.1 It is recommended to separate the engine compartment from the 
passenger compartment by a barrier with a fire resistance rating no less than 15 
minutes, when tested in accordance with NFPA 251 or ASTM E 119.
   8.7.4.2 All penetrations through that barrier should be sealed with 
adequate firestop materials that ensure that the integrity of the barrier is not 
compromised.
   8.7.4.3 It is recommended that the firestop materials be assessed by ASTM E 
814 to ensure that they adequately protect all openings.
   8.7.5 It is recommended that ductwork materials comply with the following 
four criteria:
   (1) a time to ignition no lower than 90 seconds, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
   (2) the average heat release rate (between the time to ignition and 3 minutes 
after the time to ignition) is no more than 80 kW/m2, when tested in the 
horizontal orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at 
an incident heat flux of 25 kW/m2.
   (3) they do not exhibit melting behavior when exposed to heat and flame.
   (4) they do not generate flaming drips when exposed to heat and flame.
   8.7.6 It is recommended that glazing materials used for the windshield 
should offer a fire protection rating of no less than 15 minutes, when tested in 
accordance with NFPA 257 or ASTM E 2010.
   8.7.7 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate, time for escape or assisted rescue under 
agreed upon fire scenarios.
   Add also references to: NFPA 251, NFPA 257, ASTM E 119, ASTM E 814, 
ASTM E 2010 and UL 1581. 
SUBSTANTIATION:  The revised text provides appropriate guidance for 
mitigation strategies for the scenario of fires initiating inside the engine 
compartment and penetrating into the passenger compartment.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation with the following modifications: 
   8.7.1.1 This decrease in ignition propensity can be achieved by choosing 
materials with low ignition propensity, either intrinsically or as a result of 
the incorporation of available flame retardants, for use in each area of the 
passenger compartment. These materials can be chosen from materials with 
inherently low heat release propensity or by incorporating available flame 
retardants into other materials. 
   8.7.2.1 This decrease in heat release can be achieved by choosing materials 
with low heat release propensity, either intrinsically or as a result of the 
incorporation of available flame retardants, for use in each area of the 
passenger compartment. These materials can be chosen from materials with 
inherently low heat release propensity or by incorporating available flame 
retardants into other materials. 
   8.7.4.1 It is recommended to separate the engine compartment from the 
passenger compartment by a barrier with a fire resistance rating that prevents 
the passage of flame and hot gases for no less than 15 minutes, when exposed 
to the fire exposure curve described in tested in accordance with NFPA 251 or 
ASTM E 119 ASTM E 1529. 
   8.7.4.2 All penetrations through that barrier should be sealed with 
adequate firestop materials that ensure that the integrity of the barrier is not 
compromised.
   8.7.4.3 It is recommended that the firestop materials be assessed by ASTM E 
814 to ensure that they adequately protect all openings.
   8.7.4.2 Test specimens should include a representative arrangement of 
penetrations of the barrier.  
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   8.7.5(3) they do not exhibit melting behavior when exposed to heat and 
flame.
   8.7.7 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate time for escape or assisted rescue under 
agreed upon fire scenarios. 
COMMITTEE STATEMENT:  As proposed, criteria regarding melting 
behavior is not sufficiently quantified or defined, and compliance with the 
proposed recommendation would be very difficult to achieve. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: The mitigation strategies presented are speculative and are not 
based on any substantive basis. The strategies can be implemented with no 
benefit, and no means for assessing the benefit is provided. We can make it 
safer by making it safer is the thrust of this section. This vague approach is not 
useful in determining or mitigating hazards.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-59 Log #53  Final Action: Accept in Principle
(Chapter 9) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 9 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-60 Log #12  Final Action: Accept in Part
(9.4 and 9.5) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   9.4 Current Fire Safety Requirements. Materials in cargo compartments 
are not currently required by federal regulations to meet any fire safety test. 
   9.5 Mitigation Strategies. The primary types of strategy that would mitigate 
the effects of fires that start in the cargo compartment from penetrating into the 
passenger compartment are described in 9.5.1 through 9.5.6. It is likely that 
maximum effectiveness would result from a combination of these mitigation 
strategies.
   9.5.1 Smoldering ignition performance of cargo compartment lining materials
   9.5.1.1 Ensure that the cargo compartment lining materials exhibit 
appropriate smoldering performance.
   9.5.1.2 This would involve that the material be resistant to ignition by a 
cigarette by meeting the requirements for Class I when tested in accordance 
with NFPA 260, Standard Methods of Tests and Classification System for 
Cigarette Ignition Resistance of Components of Upholstered Furniture or with 
ASTM E 1353, Standard Test Methods for Cigarette Ignition Resistance of 
Components of Upholstered Furniture.
   9.5.2 Flaming ignition performance of cargo compartment lining materials.
   9.5.2.1 Ensure that the cargo compartment lining materials exhibit 
appropriate performance in terms of flame spread and critical radiant heat flux.
   9.5.2.2 This would involve the material to comply with ASTM D 2859, 
Standard Test Method for Flammability of Finished Textile Floor Covering 
Materials.
   9.5.2.3 This would involve the material to be characterized by a critical 
radiant flux not less than 0.45 W/cm2 when tested in accordance with NFPA 
253 or ASTM E 648.
   9.5.3 Decrease the ignition propensity of the materials contained within the 
cargo compartment. 
   9.5.3.1 This decrease in ignition propensity can be achieved by choosing 
materials with low ignition propensity, either intrinsically or as a result of the 
incorporation of available flame retardants, for use in each area of the cargo 
compartment.

   9.5.3.2 The lower ignition propensity should apply primarily to those 
materials that are directly exposed to the vehicle atmosphere. 
   9.5.3.3 A different criterion should apply in the case of materials not directly 
exposed. In such cases, the ignition propensity of the composite system should 
be assessed.
   9.5.3.4 An initial recommendation, based on the information available for 
the materials present in automobiles, as shown in this guide, would be to strive 
for a time to ignition no lower than 90 seconds, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
   9.5.4 Decrease the heat release of the materials contained within the cargo 
compartment. 
   9.5.4.1 This decrease in heat release can be achieved by choosing materials 
with low heat release propensity, either intrinsically or as a result of the 
incorporation of available flame retardants, for use in each area of the cargo 
compartment.
   9.5.4.2 The lower heat release propensity should apply primarily to those 
materials that are directly exposed to the vehicle atmosphere. 
   9.5.4.3 A different criterion should apply in the case of materials not directly 
exposed. In such cases, the ignition propensity of the composite system should 
be assessed.
   9.5.4.4 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive for 
an average heat release rate (between the time to ignition and 3 minutes after 
the time to ignition) of no more than 80 kW/m2, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
   9.5.5 Separation from the passenger compartment
   9.5.5.1 In those passenger road vehicles where the passenger compartment is 
separated from the cargo compartment, it is recommended that this separation 
involve a barrier with a fire resistance rating no less than 15 minutes, when 
tested in accordance with NFPA 251 or ASTM E 119.
   9.5.5.2 All penetrations through that barrier should be sealed with 
adequate firestop materials that ensure that the integrity of the barrier is not 
compromised.
   9.5.5.3 It is recommended that the firestop materials be assessed by means of 
ASTM E 814 to ensure that they adequately protect all openings.
   9.5.6 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate, time for escape or assisted rescue under 
agreed upon fire scenarios.
 Add also references: NFPA 251, NFPA 260, ASTM D 2859, ASTM E 119, 
ASTM E 814, and ASTM E 1353. 
SUBSTANTIATION:  The revised text provides the appropriate guidance 
for mitigation strategies for the scenario of fires initiating inside the cargo 
compartment and penetrating into the passenger compartment.
COMMITTEE MEETING ACTION: Accept in Part 
   Accept the submitter’s recommendation with the following modifications:
   9.5.3.1 This decrease in ignition propensity can be achieved by choosing 
materials with low ignition propensity, either intrinsically or as a result of 
the incorporation of available flame retardants, for use in each area of the 
passenger compartment. These materials can be chosen from materials with 
inherently low heat release propensity or by incorporating available flame 
retardants into other materials.
   9.5.3.2 The lower ignition propensity should apply primarily to all those 
materials that are directly exposed to a potential ignition source the vehicle 
atmosphere. 
   9.5.4.1 This decrease in heat release can be achieved by choosing materials 
with low heat release propensity, either intrinsically or as a result of the 
incorporation of available flame retardants, for use in each area of the 
passenger compartment. These materials can be chosen from materials with 
inherently low heat release propensity or by incorporating available flame 
retardants into other materials. 
   9.5.4.2 The lower heat release propensity should apply primarily to all those 
materials that are directly exposed to a potential ignition source the vehicle 
atmosphere.
   9.5.5 Separation from the passenger compartment.
   9.5.5.1 In those passenger road vehicles where the passenger compartment is 
separated from the cargo compartment, it is recommended that this separation 
involve a barrier with a fire resistance rating no less than 15 minutes, when 
tested in accordance with NFPA 251 or ASTM E 119.
   9.5.5.2 All penetrations through that barrier should be sealed with 
adequate firestop materials that ensure that the integrity of the barrier is not 
compromised.
   9.5.5.3 It is recommended that the firestop materials be assessed by means of 
ASTM E 814 to ensure that they adequately protect all openings. 
   9.5.6 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate time for escape or assisted rescue under 
agreed upon fire scenarios. 
COMMITTEE STATEMENT:  Not all passenger road vehicles will have a 
separated cargo compartment, and the recommendation could not be applied 
uniformly. Changes also provide for consistency with other sections of the 
guide. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
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BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: The mitigation strategies presented are speculative and are not 
based on any substantive basis. The strategies can be implemented with no 
benefit, and no means for assessing the benefit is provided. We can make it 
safer by making it safer is the thrust of this section. This vague approach is not 
useful in determining or mitigating hazards.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-61 Log #54  Final Action: Accept in Principle
(Chapter 10) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 10 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-62 Log #11  Final Action: Accept in Principle
(10.4 (New) ) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   10.4 Full Scale Fire Tests. Full scale fire tests on collision damaged vehicles 
were conducted by General Motors for NHTSA/DOT. Two of the fire initiation 
and propagation tests involved a pool fire of gasoline under the vehicle. The 
gasoline pool fires penetrated into the passenger compartments in under four 
minutes.
   10.4.1 In one test [Ref. XX], a movable barrier impacted the rear end of a 
passenger vehicle. The impact caused seam openings in the wheel house and 
a gap at the bottom of the driver’s door. The fuel tank was not compromised 
during the impact and no leaks occurred. Four liters (1.05 gallons) of gasoline 
were delivered at 515 cm3/minute under the vehicle. The gasoline pool was 
ignited with a propane torch. The fire was concentrated at the rear of the 
vehicle. Fire penetrated into the passenger compartment through an open 
seam in the left rear wheel house, the gap at the bottom of the driver’s side 
door and a floor pan drain hole under the vehicle. The flames penetrated the 
open seam in the left rear wheel house at 10-20 seconds after ignition of the 
pool and ignited the passenger seat, trim and carpet. The fire in the passenger 
compartment impinged on and ignited the headliner at 30 seconds after the 
pool was ignited. Flames spread from the rear of the passenger compartment to 
the front of the passenger compartment along the headliner at 180-190 seconds 
after ignition. The vehicle fire was manually extinguished at 210 seconds after 
the start of the test.
   10.4.2 A second test involved igniting a pool of gasoline under the rear 
cargo area of a collision damaged sport utility vehicle [Ref. YY]. Before the 
fire test, a movable barrier struck the left rear drivers side at 52.4 miles/ hour 
(84.4 km/h). The impact caused a number of seam openings and gaps and 
upward displacement in the area of the left side rear of the vehicle and broke 
the left and right side rear window panes and the lift gate window. The fuel 
tank and system did not leak as a result of the impact. Four liters (1.05 gallons) 
of gasoline were delivered at 750 cm3/minute near the rear inboard corner of 
the fuel tank under the vehicle. The pool was ignited with a propane torch. 
Flames from the gasoline pool first penetrated to the passenger compartment 
through seam openings and gaps at 120 seconds after ignition of the pool. Fire 
also penetrated into the passenger compartment through the broken rear glass 
panes and lift gate window. Fire in the cargo area impinged on and ignited the 
headliner panel at 150 seconds after ignition. The spare and rear left tires both 
failed in less than 160 seconds. The fire was manually extinguished at 170 
seconds. 

   Add references:
   Ref XX. Jenson, J. L., Santrock, J., (2002) “Evaluation of Motor Vehicle 
Fire Initiation and Propagation Part 6: Propagation of an Underbody Gasoline 
Pool Fire in a 1997 Rear Wheel Drive Passenger Car., General Motors Corp., 
Warren, MI.
   Ref YY. Santrock, J., (2002) “Evaluation of Motor Vehicle Fire Initiation and 
Propagation Part 9: Propagation of a Rear Underbody Gasoline Pool Fire in a 
1998 Sports Utility Vehicle. General Motors Corp., Warren, MI. 
SUBSTANTIATION:  The published results of full scale vehicle fire tests 
involving a gasoline pool fire under the vehicle are used to illustrate the fire 
scenario described in this section. These tests, in particular, demonstrate what 
the statistics provided in Chapter 5 show as the most serious fire scenario 
(>50% fire fatalities)-a post collision fuel fed fire. 
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation but do not add as new sections. 
Instead add as annex material to Section 10.1 and make the following revisions. 
   A.10.1 10.4 Full Scale Fire Tests. Full scale fire tests on collision damaged 
vehicles were conducted by General Motors for NHTSA/DOT. Two of the 
fire initiation and propagation tests involved a pool fire of gasoline under the 
vehicle. The gasoline pool fires penetrated into the passenger compartments in 
under four minutes.
   10.4.1 In one test [Ref. XX], a movable barrier impacted the rear end of a 
passenger vehicle. The impact caused seam openings in the wheel house and 
a gap at the bottom of the driver’s door. The fuel tank was not compromised 
during the impact and no leaks occurred. A subsequent test was conducted to 
simulate a fuel leak. A simulated fuel leak in which a total of four liters (1.05 
gallons) of gasoline were delivered discharged at a rate of 515 cm3/minute 
forming a pool under the vehicle was evaluated. The gasoline pool was ignited 
with a propane torch. The fire was concentrated at the rear of the vehicle. Fire 
penetrated into the passenger compartment through an open seam in the left 
rear wheel house, the gap at the bottom of the driver’s side door and a floor 
pan drain hole under the vehicle. The flames penetrated the open seam in the 
left rear wheel house at 10-20 seconds after ignition of the pool and ignited 
the passenger seat, trim and carpet. The fire in the passenger compartment 
impinged on and ignited the headliner at 30 seconds after the pool was ignited. 
Flames spread from the rear of the passenger compartment to the front of the 
passenger compartment along the headliner at 180-190 seconds after ignition. 
The vehicle fire was manually extinguished at 210 seconds after the start of the 
test.
   10.4.2  A second test involved igniting a pool of gasoline under the rear cargo 
area of a collision damaged sport utility vehicle [Ref. YY]. Before the fire 
test, a movable barrier struck the left rear drivers side at 52.4 miles/ hour (84.4 
km/h). The impact caused a number of seam openings and gaps and upward 
displacement in the area of the left side rear of the vehicle and broke the left 
and right side rear window panes and the lift gate window. The fuel tank and 
system did not leak as a result of the impact. A subsequent test was conducted 
to simulate a fuel leak. A simulated fuel leak in which a total of four liters 
(1.05 gallons) of gasoline were discharged at a rate of 750 cm3/minute forming 
a pool Four liters (1.05 gallons) of gasoline were delivered at 750 cm3/minute  
near the rear inboard corner of the fuel tank under the vehicle was evaluated. 
The pool was ignited with a propane torch. Flames from the gasoline pool first 
penetrated to the passenger compartment through seam openings and gaps at 
120 seconds after ignition of the pool. Fire also penetrated into the passenger 
compartment through the broken rear glass panes and lift gate window. Fire 
in the cargo area impinged on and ignited the headliner panel at 150 seconds 
after ignition. The spare and rear left tires both failed ruptured in less than 160 
seconds. The fire was manually extinguished at 170 seconds. 
   Add references:
   Ref XX. Jenson, J. L., Santrock, J., (2002) “Evaluation of Motor Vehicle 
Fire Initiation and Propagation Part 6: Propagation of an Underbody Gasoline 
Pool Fire in a 1997 Rear Wheel Drive Passenger Car., General Motors Corp., 
Warren, MI.
   Ref YY. Santrock, J., (2002) “Evaluation of Motor Vehicle Fire Initiation and 
Propagation Part 9: Propagation of a Rear Underbody Gasoline Pool Fire in a 
1998 Sports Utility Vehicle. General Motors Corp., Warren, MI. 
COMMITTEE STATEMENT:  Material is more appropriately located in the 
annex. Editorial changes better describe the referenced fire tests. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 1 Abstain: 2
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   BEYLER: See my Explanation of Abstention on Proposal: 556-2.
   DILLON: See my Explanation of Abstention on Proposal: 556-1.



556-23

Report on Proposals A2006 — Copyright, NFPA NFPA 556 
________________________________________________________________
556-63 Log #10  Final Action: Accept in Principle
(10.5 and 10.6 (New) ) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   10.5 Current Fire Safety Requirements. Fuel tanks are not currently 
required by federal regulations to meet any fire safety test. 
   10.6 Mitigation Strategies. The primary types of strategy that would 
mitigate the effects of fires resulting from fuel tank failure and burning under 
the vehicle are described in 10.5.1 through 10.5.3. It is likely that maximum 
effectiveness would result from a combination of these mitigation strategies.
   10.6.1 Ensure that the vehicle fuel tank meets the requirements of fire 
exposure testing as conducted per European Standard ECE R34.01, Annex 
5, for plastic fuel tanks. This standard requires fuel tanks to withstand a two 
minute fire exposure without any liquid fuel leakage.
   10.6.2 Separation from the passenger compartment.
   10.6.2.1 It is recommended that the car undercarriage exhibits a fire 
resistance rating of no less than 30 minutes, when tested in accordance with 
NFPA 251 or ASTM E 119.
   10.6.2.2 All penetrations through that undercarriage should be sealed with 
adequate firestop materials that ensure that the integrity of the barrier is not 
compromised.
   10.6.2.3 It is recommended that the firestop materials be assessed by means 
of ASTM E 814 to ensure that they adequately protect all openings.
   10.6.3 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate, time for escape or assisted rescue under 
agreed upon fire scenarios.
   Add also references to: NFPA 251, ASTM E 119, ASTM E 814, and 
European Standard ECE R34.01, Annex 5. 
SUBSTANTIATION:  The revised text provides the appropriate guidance for 
mitigation strategies for the scenario of fires resulting from fuel tank failure 
and burning under the vehicle.
COMMITTEE MEETING ACTION: Accept in Principle 
   Accept the submitter’s recommendation with the following modifications:
   10.6.2.1 It is recommended to separate the engine compartment from the 
passenger compartment by a barrier with a fire resistance rating that prevents 
the passage of flame and hot gases for no less than 15 minutes 30 minutes, 
when exposed to the fire exposure curve described in tested in accordance with 
NFPA 251 or ASTM E 119 ASTM E 1529. 
   10.6.2.2 All penetrations through that barrier should be sealed with 
adequate firestop materials that ensure that the integrity of the barrier is not 
compromised.
   10.6.2.3 It is recommended that the firestop materials be assessed by ASTM 
E 814 to ensure that they adequately protect all openings.
   10.6.2.2 Test specimens should include a representative arrangement of 
penetrations of the barrier.  
   10.6.3 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than  adequate time for escape or assisted rescue under 
agreed upon fire scenarios. 
COMMITTEE STATEMENT:  A fire resistance test is not intended. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: The mitigation strategies presented are speculative and are not 
based on any substantive basis. The strategies can be implemented with no 
benefit, and no means for assessing the benefit is provided. We can make it 
safer by making it safer is the thrust of this section. This vague approach is not 
useful in determining or mitigating hazards.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.
COMMENT ON AFFIRMATIVE 
   GANDHI: Add “or UL 1709” after ASTM E1529. These standards are 
identical.

________________________________________________________________
556-64 Log #55  Final Action: Accept in Principle
(Chapter 11) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 11 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 

COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1Proposal: 
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-65 Log #9  Final Action: Accept in Principle
(Chapter 12) 
________________________________________________________________
SUBMITTER: Elizabeth C. Buc, Safety Engineering Laboratories
RECOMMENDATION:  Add text to read as follows:
   Chapter 12 General Guidance
   12.1 [Incorporate information, as shown in another proposal, based on the 
recommendations of the FPRF Research Advisory Council on Transportation 
Vehicles]
    12.2 Traditional approach. The continued use of FMVSS 302 as the sole fire 
safety tool is unlikely to be consistent with significant decreases in fire losses 
associated with road vehicles. FMVSS 302 was initially intended to solve the 
problem of smoldering ignition caused by cigarettes and it has been effective 
in doing so. With the prevalent, and growing, use of combustible materials in 
road vehicles (especially cars) such a mild flaming ignition test is insufficiently 
severe so that road vehicle materials meeting that test would allow enough time 
for escape to passengers and drivers in the case of a fire.
   12.3 Mitigation strategies. Basically, fire hazard will decrease either if 
materials or products are used with better fire properties or if the vehicle is 
redesigned to minimize the speed of fire development, particularly into the 
passenger compartment.
   12.3.1 The earlier chapters of this guide have identified the major fire 
properties that should be controlled in the materials and products: ignitability, 
heat release and smoke obscuration. Of those heat release is the most critical 
one; it is also the one that is easiest to scale up and predict.
   12.3.2 Most of the earlier chapters also indicate that there are some 
engineering design approaches that can be used to mitigate the effects of fire 
on road vehicle occupants. These engineering solutions should be based on an 
overall performance evaluation.
   12.4 Testing to assess improved fire performance of materials or products.
   12.4.1 There have been a number of examples in the literature of full scale 
tests conducted to assess the fire performance of road vehicles, some of which 
have been referenced in this guide. Those tests have often analyzed one or 
more of the scenarios outlined in this guide as most likely to cause harm to 
road vehicle occupants.
   12.4.2 Quantitative full scale tests are most useful if they assess heat 
release properties. ASTM E 603, Standard Guide for Room Fire Experiments, 
and ASTM E 2067, Standard Practice for Full-Scale Oxygen Consumption 
Calorimetry Fire Tests, provide guidance on how to set up and conduct such 
tests. Whenever such full scale tests a re performed, it is most advisable to 
maximize the measurements that are made, so as to also get information on 
potential drawbacks of alternative designs, with respect to properties other than 
heat release.
   12.4.3 The conduction of full scale tests is clearly the most accurate way of 
understanding where deficiencies in fire safety are present in a road vehicle 
and to develop mitigation strategies. It is also clear, however, that the high 
cost associated with the conduction of full scale tests is likely to make their 
exclusive use a difficult endeavor.
   12.4.4 Testing of sections, such as individual compartments or individual 
fuel packages, of a road vehicle, for example in a furniture calorimeter, will 
be a way of understanding the interactions between the materials and products 
contained in the various sections of the road vehicle. NFPA 555,Guide on 
Methods for Evaluating Potential for Room Flashover, contains extensive 
guidance on estimation techniques for heat release rate, based on smaller scale 
measurements.
   12.4.5 The cone calorimeter, NFPA 271 or ASTM E 1354, is a suitable tool 
for choosing materials with adequate fire performance properties, especially as 
the test method is capable of assessing all of the properties deemed to be most 
critical in the same test. Once again, NFPA 555 contains guidance on predictive 
methods.
   12.4.6 A screening tool that is useful for guidance purposes is the mass loss 
cone fire test, ASTM E 2102, Standard Test Method for Measurement of Mass 
Loss and Ignitability for Screening Purposes Using a Conical Radiant Heater, 
since: (a) it provides ignitability data under the same fire exposure conditions 
than in the cone calorimeter, (b) the mass loss data from the test probably 
parallels the heat release data from the cone calorimeter and (c) the instrument 
is available at significantly lower cost than the cone calorimeter.
   12.4.7 Testing the fire properties of materials or products searching for an 
individual fire property should be accompanied by an overall analysis that 
indicates that a resulting improvement, or apparent improvement, in the fire 
property assessed will be accompanied by an actual improvement in fire 
safety in the road vehicle. This is particularly important when considering the 
use of fire test methods either that are unable to generate fire test results in 
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engineering units or that have been shown not to be adequately predictive of 
real-scale fire performance.
   Also add references to NFPA 555, ASTM E 603, ASTM E 2067 and ASTM 
E 2102. 
SUBSTANTIATION:  This proposal provides language with much of the 
needed guidance for “closing the loop” that has been opened by Chapters 7 
through 11, containing the fire scenarios.
COMMITTEE MEETING ACTION: Accept in Principle 
   Do not add a new Section 12.1 as recommended by the submitter. Instead 
make the following changes. 
   1) Replace the term “road vehicle” with the term “passenger road vehicle” 
throughout the document. 
   2) Add the following as the last sentence of section 12.3.2. “ASTM E1546 
provides a framework for performing a fire hazard assessment. Also, ASTM 
E 2061 provides an example of the application of this framework to a rail 
transportation vehicle. Battipaglia, et. al. used ASTM E 1546 framework for 
assessing the fire hazard of automotive materials in the engine compartment of 
a passenger road vehicle following a collision.” 
   3) 12.4.1 There have been are a number of examples in the literature of 
full scale tests using undamaged and collision damaged vehicles conducted 
to assess the fire performance of road vehicles, some of which have been 
referenced or described in this guide. Those tests have often analyzed one or 
more of the scenarios outlined in this guide as most likely to cause harm to 
road vehicle occupants.
   4) 12.4.2 Quantitative full scale tests are most useful if they assess heat 
release properties. ASTM E 603, Standard Guide for Room Fire Experiments, 
and ASTM E 2067, Standard Practice for Full-Scale Oxygen Consumption 
Calorimetry Fire Tests, provide guidance on how to set up and conduct such 
tests. Whenever such full scale tests are performed, it is most advisable to 
comprehensively measure, observe and record all relevant fire properties 
such as heat release, smoke release, combustion gas release, heat fluxes, 
temperatures and mass loss maximize the measurements that are made, so as to 
also get information on potential drawbacks of alternative designs, with respect 
to properties other than heat release.
   5) 12.4.3 The conduction of Conducting full scale tests is clearly the most 
accurate representative way of understanding where deficiencies in fire safety 
are present in a road vehicle and to develop mitigation strategies. It is also 
clear, however, that the high cost associated with the conduction of conducting  
full scale fire  tests is likely to make their exclusive use a  difficult endeavor.
   6) 12.4.4 Testing of  sections, such as individual compartments or individual 
fuel packages, of a road vehicle, for example in a furniture calorimeter, will 
be a way of understanding the interactions between the materials and products 
contained in the various sections of the road vehicle. NFPA 555,Guide on 
Methods for Evaluating Potential for Room Flashover, contains extensive 
guidance on estimation techniques for heat release rate, based on smaller scale 
measurements.
   7) 12.4.5 The cone calorimeter, NFPA 271 or ASTM E 1354, is a suitable 
tool for choosing materials with adequate desired fire performance properties, 
especially as since the test method is capable of assessing all of the properties 
deemed to be most critical in the same test. Once again, NFPA 555 contains 
guidance on predictive methods.

   8) A.12.4.6 See section A.7.9.2.  
   9) 12.4.7 Testing the fire properties of materials or products searching for 
an individual fire property should be accompanied by an overall analysis that 
indicates that an apparent resulting improvement, or apparent or otherwise 
improvement, in the fire property assessed will be accompanied by will result 
in  an actual improvement in fire safety in the road vehicle. This is particularly 
important when considering the use of fire test methods either that are unable 
to generate fire test results in engineering units or that have been shown not to 
be adequately predictive of real-scale fire performance. 
COMMITTEE STATEMENT:  This meets the submitter’s intent and more 
clearly reflects the committee’s position. 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: The mitigation strategies presented are speculative and are not 
based on any substantive basis. The strategies can be implemented with no 
benefit, and no means for assessing the benefit is provided. We can make it 
safer by making it safer is the thrust of this section. This vague approach is 
not useful in determining or mitigating hazards. There is no evidence that the 
methods in NFPA 555 have any useful role in passenger vehicles.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.

________________________________________________________________
556-66 Log #56  Final Action: Accept in Principle
(Chapter 12) 
________________________________________________________________
SUBMITTER: Marcelo M. Hirschler, GBH International
RECOMMENDATION:  Accept in principal the draft language proposed by 
the technical committee for Chapter 12 of NFPA 556, but make any changes 
that are necessary: (a) to incorporate, if appropriate, concerns expressed by 
committee members, (b) to enhance the usefulness of the document as a 
guide for use by other NFPA technical committees, the research community, 
regulatory authorities and the general public and (c) to help promote increased 
fire safety associated with transportation vehicles.
SUBSTANTIATION:  The Technical Committee produced a good first draft of 
NFPA 556. Changes to that draft should be associated with the general goals of 
the document to improve its utility.
COMMITTEE MEETING ACTION: Accept in Principle 
   See Committee Proposal 556-1 (Log #CP1). 
COMMITTEE STATEMENT:  See Committee Proposal 556-1 (Log #CP1). 
NUMBER ELIGIBLE TO VOTE: 18
BALLOT RESULTS: Affirmative: 14 Negative: 2 Abstain: 1
BALLOT NOT RETURNED: 1 BARRERES
EXPLANATION OF NEGATIVE: 
   BEYLER: See my Explanation of Negative on Proposal: 556-1.
   TALLEY: See my Explanation of Negative on Proposal: 556-1.
EXPLANATION OF ABSTENTION: 
   DILLON: See my Explanation of Abstention on Proposal: 556-1.
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NFPA 556

Guide for Identification and Development of Mitigation Strategies for Fire 
Hazard to Occupants of Passenger Road Vehicles [ROP 556-2]

2007 Edition

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

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

Chapter 1 Administration

1.1 Scope.

1.1.1 This guide addresses issues associated with the hazard from fire involving 
the furnishings or contents inside the passenger or crew compartments and 
any other external materials that will affect the fire safety of an occupant of 
a passenger road vehicle.  The guide addresses the following issues: ignition, 
fire performance characteristics of materials, ventilation factors, and heat and 
smoke release of the materials and assemblies, inside and outside the vehicle, 
that have an effect on fire hazard to the vehicle occupants. [ROP 556-2]

1.1.2 The accuracy, precision, and relevance of this guide are a function of the 
accuracy, precision, and relevance of the data, test methods, and calculations 
provided.  The principles and concepts presented represent the state-of-the-art, 
and their use can provide additional escape or rescue time for occupants of a 
passenger road vehicle, but cannot ensure their fire safety. [ROP 556-2]

1.2 Purpose.

1.2.1 The purpose of this document is to provide guidance for those 
investigating methods to decrease fire hazard, or fire risk, in passenger road 
vehicles, by providing additional time for occupants of the passenger road 
vehicle to be able to exit or be rescued in case of the occurrence of a fire 
involving the vehicle. [ROP 556-65]

1.2.2 Limitations on the availability of data, of appropriate test procedures, of 
adequate fire models, or of state-of-the-art of scientific knowledge should be 
considered in the application of this guide.

1.2.3 This guide is intended to ensure that flammability properties are treated 
appropriately along with other material properties during the design and 
manufacture of a passenger road vehicle. The ease of ignition, rate of heat 
release, and flame spread are material properties that should have the same 
consideration as mechanical properties such as impact resistance, durability, 
manufacturability, and other physical properties. Sufficient technology and 
advances in plastics engineering allow for a combination of properties to 
achieve adequate fire performance and mechanical properties. Selection of 
materials based on their flammability properties is not to impair the electrical, 
mechanical, physical, functional, and other safety properties of the materials 
contained in the vehicle. [ROP 556-6]

1.3 Applicability.

1.3.1 This guide applies to passenger road vehicles used to transport people 
who are either drivers or passengers in the passenger road vehicle. [ROP 556-
65]

1.3.2 This guide applies to all portions of a passenger road vehicle that have 
the potential to affect the fire safety of drivers or passengers.

1.3.3 It is not intended that the provisions of this guide be applied to 
compartments in vehicles such as ships, trains, airplanes, or off-road vehicles, 
irrespective of whether they are or are not intended for use by human 
passengers or drivers. 

1.3.4 This guide describes standard tests conducted under controlled laboratory 
conditions. Such tests should not be deemed to establish performance levels for 
all situations.

Chapter 2 Referenced Publications

2.1 The following documents or portions thereof are referenced within this 
guide and should be considered as part of its recommendations.  The edition 
indicated for each referenced document is the current edition as of the date 
of the NFPA issuance of this guide.  Some of these documents might also be 
referenced in this guide for specific informational purposes and, therefore, are 
also listed in Annex B.

2.1.1 NFPA Publications.  National Fire Protection Association, 1 
Batterymarch Park, Quincy, MA  02169-7471.
 NFPA 251, Standard Methods of Tests of Fire Endurance of 
Building Construction and Materials, 1999.
 NFPA 253, Standard Method of Test for Critical Radiant Flux of 
Floor Covering Systems Using a Radiant Heat Energy Source, 2000.

NFPA 257, Standard on Fire Test for Window and Glass Block 
Assemblies, 2000.

NFPA 260, Standard Methods of Tests and Classification System for 
Cigarette Ignition Resistance of Components of Upholstered Furniture, 2003.

NFPA 271, Standard Method of Test for Heat and Visible Smoke 
Release Rates for Materials and Products Using an Oxygen Consumption 
Calorimeter, 2004.

NFPA 555, Guide on Methods for Evaluating Potential for Room 
Flashover, 2004.

2.1.2 Other Publications.

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

ASTM D 2859, Standard Test Method for Ignition Characteristics 
of Finished Textile Floor Covering Materials, 2004.

ASTM D 3675, Standard Test Method for Surface Flammability of 
Flexible Cellular Materials Using A Radiant Heat Energy Source, 2001.

ASTM E 119, Standard Test Methods for Fire Tests of Building 
Construction and Materials, 2000.

ASTM E 162, Standard Test Method for Surface Flammability of 
Materials Using a Radiant Heat Energy Source, 2002.

ASTM E 603, Standard Guide for Room Fire Experiments, 2004.

ASTM E 648, Standard Test Method for Critical Radiant Flux of 
Floor-Covering Systems Using a Radiant Heat Energy Source, 2004

ASTM E 662, Standard Test Method for Specific Optical Density of 
Smoke Generated by Solid Materials, 2003.

ASTM E 814, Standard Test Method for Fire Tests of Through-
Penetration Fire Stops, 2002. 

ASTM E 1353, Standard Test Methods for Cigarette Ignition 
Resistance of Components of Uphlostered Furniture, 2002.

ASTM E 1354, Standard Test Method for Heat and Visible Smoke 
Release Rates for Materials and Products Using an Oxygen Consumption 
Calorimeter, 2004.

ASTM E 1529, Standard Test Methods for Determining Effects of 
Large Hydrocarbon Pool Fires on Structural Members and Assemblies, 2000.

ASTM E 1546, Standard Guide for Development of Fire-Hazard-
Assessment Standards, 2000.

ASTM E 2010, Standard Test Method for Positive Pressure Fire 
Tests of Window Assemblies, 2001.

ASTM E 2061, Guide for Fire Hazard Assessment of Rail 
Transportation Vehicles, 2003.

ASTM E 2067, Standard Practice for Full-Scale Oxygen 
Consumption Calorimetry Fire Tests, 2003.

ASTM E 2102, Standard Test Method for Measurement of Mass 
Loss and Ignitability for Screening Purposes Using a Conical Radiant Heater, 
2004.

ASTM E 2280, Standard Guide for Fire Hazard Assessment of the 
Effect of Upholstered Seating Furniture Within Patient Rooms of Health Care 
Facilities, 2003.

2.1.2.2  ISO Publications. International Standards Organization, 1 rue de 
Varembe, Case Postale 56, CH-1211, Geneve 20, Switzerland.

 ISO 3795, Road Vehicles, and Tractors and Machinery for 
Agriculture and Forestry -- Determination of Burning Behaviour of Interior 
Materials, 1989.

ISO 5660, Fire Tests - Reaction to Fire - Rate of Heat Release from 
Building Products (Cone Calorimeter Method)

3.3.3.3 International Standards.

 JIS D 1201, Road vehicles, and Tractors and Machinery for 
Agriculture and Forestry -- Determination of Burning Behaviour of Interior 
Materials, Japanese Standards Association, Tokyo, Japan, 1998.

ECE R34 Annex 5, Fire Risks - European Economic Community 
Regulation - Fire safety of plastic fuel tanks for automobiles (ECE R34 Annex 
5, RREG 70/221/EWG, 2000/8/EG)

2.1.2.4. UL Publication. Underwriters Laboratories, Inc., 333 Pfingsten Road, 
Northbrook, IL 60062-2096.

 UL 1581, Reference Standard for Electrical Wires, Cables, and 
Flexible Cords, Section 1160, 2001.

2.1.2.5 Bibliography.

1.  Ahrens, M., “U.S. Vehicle Fire Trends and Patterns”, National Fire 
Protection Association, Quincy, MA, February 2004. 

2.  Watson, L., “Fire Statistics - United Kingdom”, The Office of the 
Deputy Prime Minister, London, UK, 1995, 1997, 1998, 1999. 
www.odgm.gov.uk/rds/fire1.html.
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Chapter 3 Definitions

3.1 General.  The definitions contained in this chapter shall apply to the terms 
used in this standard. Where terms are not included, common usage of the 
terms shall apply.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdiction.

3.2.2* Authority Having Jurisdiction (AHJ).  The organization, office, or 
individual responsible for approving equipment, materials, an installation, or 
a procedure.

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

3.2.4 Shall. Indicates a mandatory requirement.

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

3.2.6 Standard.  A document, the main text of which contains only 
mandatory provisions using the word “shall” to indicate requirements and 
which is in a form generally suitable for mandatory reference by another 
standard or code or for adoption into law. Nonmandatory provisions shall be 
located in an appendix or annex, footnote, or fine-print note and are not to be 
considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1* Contents and Furnishings of a Vehicle. Any objects in a vehicle that 
normally are secured or otherwise put in place for functional or decorative 
reasons, excluding parts of the structure of the vehicle.

3.3.2 Effective Heat of Combustion. The measured heat release divided by the 
mass loss for a specified time period. [271, 2004]

3.3.3* Fire Scenario (Vehicular).  A set of conditions that defines the 
development of fire, the spread of combustion products throughout a vehicle 
or portion of a vehicle, the reactions of people to fire, and the effects of 
combustion products.

3.3.4* Flashover. A stage in the development of a contained fire in which all 
exposed surfaces reach ignition temperatures more or less simultaneously and 
fire spreads rapidly throughout the space. 

3.3.5* Fuel Package. A grouping of one or more furnishings or contents items, 
or both, whose proximity is sufficiently close that the ignition of one item 
can be expected to cause the spread of fire to the remaining items in the fuel 
package. [555, 2004]
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3.3.6 Heat Release Rate. The heat evolved from the specimen, per unit of 
time.

3.3.7 Heating Flux. The incident radiant heat flux imposed externally from the 
heater on the specimen at the initiation of the test. [271, 2004]

3.3.8 Ignitibility. The propensity for ignition, as measured by the time to 
sustained flaming, in seconds, at a specified heating flux. [271, 2004]

3.3.9* Item. A single combustible object within the compartment that is 
permanent or transient, movable, or fixed. [555, 2004]

3.3.10 Net Heat of Combustion. The oxygen bomb calorimeter value for the 
heat of combustion, corrected for the gaseous state of product water. [271, 
2004]

3.3.11 Oxygen Consumption Principle. The expression of the relationship 
between the mass of oxygen consumed during combustion and the heat 
released. [271, 2004]

3.3.12 Smoke Obscuration. The reduction of light transmission by smoke, as 
measured by light attenuation. [271, 2004]

3.3.13 Visible Smoke. The obscuration of transmitted light caused by 
combustion products released during the test. [271, 2004]

Chapter 4 Types of Vehicles

4.1 General.

4.1.1 Vehicles are often assigned to one of seven classes: passenger road 
vehicles, freight road vehicles, rail transport vehicles, water transport vehicles, 
aircraft, heavy equipment vehicles, and special vehicles.

4.1.2 Passenger road vehicles are all those vehicles that travel on public roads 
or highways.  This category contains automobiles (including pickups, minivans, 
and sports utility vehicles), buses (including school buses), fire department 
vehicles, trackless trolleys, and motor homes or recreational vehicles. 

4.1.3 Freight road vehicles are basically trucks of various kinds.  

4.2 Passenger Road Vehicles.  NFPA statistics show that three out of every 
four fires in vehicles involve passenger road vehicles.  Thus, this guide 
addresses those types of vehicles. 

Chapter 5 General Description of Fire Problem and Background 
Information

5.1 Fire Statistics. 

5.1.1 Fire statistics indicate that more than 1 in every 12 U.S. fire fatalities 
occurs in passenger road vehicles, with fairly similar ratios in the United 
Kingdom and in Ontario, Canada [1–5].  The motor vehicle fire losses in 
the U.S. between 1994 and 1998 (the last 4-year period for which data was 
collected using consistent analysis techniques) indicate that the majority of fire 
losses occurred in highway passenger and freight road transport vehicles [1].  
Automobiles represent the type of vehicle with the highest numbers involved in 
every category (of fires, fire fatalities, fire injuries, and monetary losses) (see 
Table 5.1.1).  The average number of fire fatalities in passenger road vehicles 
in the 1994–1998 period was 330. Among passenger road vehicles, the NFPA 
statistics show that automobiles represent 95 percent of the fires and 92 percent 
of the fire fatalities. [ROP 556-11] While statistics do not represent a complete 
sampling of all passenger vehicle fires, they are derived from the largest and 
most detailed databases available and provide reasonable estimates and trends. 
Further details regarding the nature of the databases can be found in the Report 
on NFPA Vehicle Fire Trends [1]. [ROP 556-12]

Table 5.1.1 Fire Losses in Vehicles in the U.S.A. Between 1994 and 1998 [1]
U.S. Vehicle Fire Problem by Type of Vehicle, 1994–1998 Annual Averages

Fires Fire Fatalities Fire Injuries Fire Losses
Vehicle Type Number percent Number percent Number percent (Millions)

Passenger road vehicle 295,170 73.8 330 56.2 1,403 59.8 $692.60 55.8
Freight road transport vehicle 37,100 9.3 104 17.7 345 14.7 $183.00 14.7
Rail transport vehicle 650 0.2 6 1.0 12 0.5 $21.00 1.7
Water transport vehicle 1,540 0.4 6 1.0 73 3.1 $20.90 1.7
Air transport vehicle 200 0.1 38 6.5 25 1.1 $39.70 3.2
Heavy equipment vehicle 6,260 1.6 7 1.2 65 2.8 $77.20 6.2
Special vehicle 2,200 0.6 2 0.3 29 1.2 $9.30 0.7
Unclassified or unknown-type 
vehicle

56,810 14.2 94 16.0 395 16.8 $197.20 15.9

Totals 399,930 100 587 100 2,347 100 $1,240.90 100
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5.1.2 The NFPA analyses of U.S. vehicle fire trends and patterns include 
information on the leading causes of vehicle fires, as well as the leading 
areas of origin, forms and types of material first ignited, factor contributing 
to ignition, and ignition factor. Other details and circumstances surrounding 
vehicle fires include the month, day of week, time of day, type of roadway, 
collisions, and overturns or rollovers.  It is interesting to note that, while the 
largest proportion of fires (18.8 percent) occurs during the afternoon rush hour 
(3 p.m. to 6 p.m.), the largest proportion of fire fatalities (21.7 percent) occurs 
between midnight and 3 a.m. The Fatal Analysis Reporting System (FARS) 
statistics show that fatalities following passenger road vehicle fires ranged from 
2393 to 2664 between 1994 and 2001 (i.e., about nine fire fatalities per million 
population) [5]. [ROP 556-13, 65] (See Table 5.1.2.)

Table 5.1.2   U.S. Passenger Road Vehicle Fire Problem by Type of Vehicle, 1994–1998 Annual Averages

Vehicle Type Fires Civilian Deaths Civilian Injuries
Property Damage  

(Millions)

Number Percent Number Percent Number Percent Number Percent

Automobile 280,550 95.00 302 91.60 1,161 82.80 $609.80 88.00

Motor home 2,330 0.80 7 2.10 78 5.50 $22.20 3.20
All terrain vehicle 
           2,250 0.80 4 1.20 26 1.90 $20.60 3.00

Bus or trackless trolley 1,990 0.70 1 0.30 50 3.60 $16.50 2.40

Travel trailer 920 0.30 3 1.00 26 1.90 $4.30 0.60
Mobile home or mobile 
building 340 0.10 1 0.40 5 0.30 $2.60 0.40

Camping trailer 300 0.10 1 0.30 4 0.30 $0.60 0.10
Unclassified or unknown-
type passenger road 
vehicle 6,500 2.20 10 3.20 53 3.80 $15.90 2.30

Total 295,170 100.00 330 100.00 1,403 100.00 $692.60 100.00

5.1.3 In 2004, the Fire Protection Research Foundation (FPRF) of NFPA 
issued a white paper on “Fire and Transportation Vehicles — State of the Art 
of Regulatory Requirements and Guidelines” [6]. Chapter 8 of that white paper 
addresses highway vehicles (equivalent to what this guide calls passenger road 
vehicles). FPRF states: “Highway vehicles are highly regulated, perhaps more 
than any other consumer product, with the exception of fire safety.” Chapter 9 
of the FPRF white paper, on conclusions and recommendations, has a greater 
focus on highway vehicles than on any other type of vehicle. [ROP 556-15, 65]

Table 5.1.4  U.S. Highway Vehicle Fires by Form of Material First Ignited, 1994–1998 Annual Averages [1][ROP 556-17]

Form of Material

Fires Civilian Deaths Civilian Injuries

Number Percent Number Percent Number Percent

Fuel 90,180 27.1 244 56.3 752 43.1
Electrical wire or cable 
insulation

88,340 26.6 8 1.7 226 12.9

Unclassified form of mate-
rial

38,810 11.7 30 7.1 152 8.7

Multiple forms of material 31,590 9.5 54 12.4 119 6.8
Upholstered furniture 23,410 7.0 17 3.9 84 4.8
Accelerant or gas or liquid 
in or from a pipe or con-
tainer

13,270 4.0 35 8.0 139 8.0

Unclassified or unknown 
type power transfer equip-
ment or fuel

9,380 2.8 3 0.7 32 1.8

Tire 5,200 1.6 6 1.3 20 1.2
Rubbish, trash, or waste 3,930 1.2 2 0.5 24 1.4
Form of material not appli-
cable

3,170 1.0 5 11.1 10 0.6

Other known form 25,010 7.5 31 7.1 190 10.9
Total 332,280 100 434 100 1,747 100

[ROP 556-17]

5.1.4 Between 1994 and 1998, 67.3 percent of the highway vehicle fires 
originated in and around the engine compartment, 17.2 percent originated 
in the passenger compartment, and 2.5 percent originated in the cargo trunk 
[1]. Fuel (flammable and combustible liquids) and electrical wire or cable 
insulation were the two forms of material most frequently first ignited. Table 
5.1.4 lists the different forms of material first ignited. Gasoline was the type of 
material first ignited in 27.6 percent of the passenger and freight road vehicle 
fires causing the most civilian deaths (annual average 245 deaths) and injuries 
(annual average 732 injuries). Post-collision fuel-fed fires can result if the fuel 
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system and/or tank is compromised and gasoline is leaked or released. Serious 
fires can result from low flow or small volume releases of fuel following a 
collision [7]. [ROP 556-17]

Table 5.2.1 Plastics Commonly Used in Vehicles

Polymer Average Weight in 
Pounds per Vehicle 

(1996)
Typical Applications in Vehicles

Polyurethane (PU) [ROP 556-
2]

44 Body panel, fender, roof panel, bumpers  
headliner, seat, upholstery 

Polypropylene (PP) 40 HVAC, fan, and shroud, battery tray, 
console radiator, cowl vent, air duct, 
instrument panel, package shelf

Polyvinylchloride (PVC) 
21 Bumper trim, electrical wiring, boots, 

bellows seat, cover, steering wheel, floor 

Polyethylene (PE) 20 Gas tank, bumper, electrical wire, 
reservoir, fuel filler pipe

Nylon (polyamide) (PA) 18 Fuel system, fuel line, gas cap, canister, 
grille head lamp support, brake, radiator 
end tank engine cover, intake manifold, 
lamp housing

Acrylonitrile/styrene butadiene 
(ABS) 

16 Bumper beam, console, cowl vent, 
engine cover fascia, head liner, duct 

Thermoset polyester (SMC/
BMC)

16 Door lift gate, fenders, hood, quarter 
panels, rear deck, spoiler, body panel

Polycarbonate (PC) and ABS 9 Bumper trim, electrical, grille, lamp 
support, lens, lamp, instrument panel 
console, door fender, instrument panel

Thermoplastic polyester 
polyethylene and polybutylene 
terephthalate (PET and PBT) 

8 Body panel, hood, connector, door, fuse 
junction, HVAC components, fuel rail 

Polystyrene (PS) / 
polyphenylene oxide (PPO) 

7
Connectors, console, engine air cleaner 
instrument panel 

Styrene maleic anhydride 
polymer (SMA) 

4 Console, head liner, instrument panel 

Phenolic 4
Brake system, engine pulley, ash tray, 
transmission component 

Acrylic polymers 3 Emblems, lamp, and instrument panel 
lenses 

Poly acetal 2 Radiator fan, door handle, carburetor, 
fuel pump, fuel filler neck 

Epoxy resins 0.3 Electrical, fuel tank (filament wound), 
adhesives 

[ROP 556-14]

5.2 Materials Used in Passenger Road Vehicles.

5.2.1 Table 5.2.1 identifies the plastics most commonly used in passenger 
vehicles with their typical applications and locations. The weight of polymeric 
materials used in both the engine compartment and the passenger compartment 
has increased from 22 lb/car (10 kg/car) in 1960 for U.S. automobiles [8] to 
greater than 200 lb/car (91 kg/car) in 1996 [9,10].   The substitution of plastic 
components for metal has increased the fuel load. [ROP 556-14]

5.2.2 The severity of automobile fire incidents with respect to deaths and 
injuries is related to the ignition and burning characteristics of the combustible 
materials used in construction, trim, and furnishings. For the most part, these 
materials are plastics with relatively poor fire performance. The principal 
properties of materials that affect fire severity are susceptibility of ignition, 
heat release rate (HRR) once ignited, and the rate of flame spread over the 
surface. Additional characteristics include smoke production, effects of 
material orientation on burning rate, and melting and production of flaming 
droplets that can spread fire. Strategies for reduction of fire-related deaths 
and injuries in automobiles below current values include the use of improved 
prescriptive material requirements or performance-based analysis and design. 
The prescriptive approach would require that individual materials or component 
assemblies meet specified pass/fail criteria based on one or more fire tests. 
The performance-based approach would require that the complete vehicle meet 
certain performance objectives. [ROP 556-2, 16]

5.2.3 The performance-based approach involves evaluation and selection of 
materials for use throughout the vehicle during the vehicle design process such 
that the ignition propensity, fire spread, and growth resulting from the complete 
vehicle with the materials in their end use configuration would improve the 

likelihood of escape or assisted rescue of passengers from collision and non-
collision fire scenarios. This type of analysis and design process can be based 
on fire growth modeling and testing of final designs in much the same way as 
crashworthiness design for vehicles is developed and tested. In order to apply 
this method of hazard control, fire properties of candidate materials must be 
determined, including heat release rate and ignitability. [ROP 556-18]

5.3 Current Prescriptive Testing. 

5.3.1 The U.S. has regulatory authorities dealing with fires in transportation 
vehicles. The National Highway Traffic Safety Administration (NHTSA) is 
responsible for reducing deaths, injuries, and economic losses resulting from 
motor vehicle crashes. The Federal Transit Administration (FTA) is responsible 
for urban mass transportation and would thus be the agency responsible 
for regulating on the fire safety of urban mass transit buses transporting 
passengers; however, it has issued guidelines but no regulations with respect to 
flammability of materials and fire safety. The primary tests included in the FTA 
recommendations are ASTM E 162, ASTM D 3675, ASTM E 648, and ASTM 
E 662 [11]. Although none of these tests can be used for engineering fire 
properties, they may be useful in ranking relative measures of fire performance. 
[ROP 556-2]

5.3.2* Federal Motor Vehicle Safety Standard 302 (FMVSS 302), which 
became effective in September 1972, is the only regulatory test method for 
assessing the flammability of materials used in the interior of passenger 
vehicles.  This test method exposes a sample of material in a horizontal 
orientation to a Bunsen burner flame at one end. The horizontal rate of flame 
spread away from the burner flame is measured. In order to be acceptable, the 
flame spread rate cannot exceed 102 mm/min (4 in./min) [12, 13]. This test is 
also used in other parts of the world, with different designations (ISO 3795 or 
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JIS D 1201). [ROP 556-19]

5.3.3 FMVSS 302 does not address heat release, smoke production, or melting 
of materials including flaming drips. In 1979, the National Materials Advisory 
Board (NMAB), as part of a study of the fire hazards of polymeric materials in 
ground transport vehicles, reviewed tests used for assessing the flammability of 
materials [8]. That study stated the following about FMVSS 302: 

(1) “This standard prescribes a test method that tests materials only in a 
horizontal orientation and is considered by test experts to be totally ineffective 
in providing fire safety in a real fire situation.” 

(2) “Although all these materials are required to pass FMVSS 302 with a 
horizontal burning rate not exceeding 4 in. per minute, most of them are used 
in a vertical configuration where the actual burning state would be expected to 
be several times that exhibited in the horizontal configuration.” [ROP 556-2, 
20]

5.3.4 FMVSS 302 does provide some measure of fire growth from a match-
sized ignition source. However, since it involves only horizontal flame spread, 
FMVSS 302 provides no direct measure of how the initial spread is accelerated 
on a vertical surface. Any material that simply melts away from the flame 
would satisfy the requirements of FMVSS 302. Furthermore, this test does not 
provide information on how a material might respond to the levels of external 
radiation input that inevitably occur as a fire grows larger and begins to involve 
multiple surfaces that exchange radiation. Other devices such as the cone 
calorimeter (NFPA 271, ASTM E 1354) can provide the type of data that are 
necessary to predict the most rapid mode of fire growth that is upward flame 
spread. These data are measures of ignition delay time and rate of heat release 
as a function of the level of external radiative input. [ROP 556-21]

Table 5.5  Tenability Criteria from HAZARD I and ASTM E 2280
Hazard Incapacitation 

Criterion
Lethality 
Criterion

Smoke toxicity Ct (g min/m3) 450 900
Smoke toxicity FED 0.5 1
CO concentration (ppm min) 45,000 90,000
Convected heat/temperature 
(EC)

65 100

Radiated heat/heat flux (kW 
min/m2)

1.0 2.5

Smoke obscuration Extinction coefficient (m–1) Í visibil-
ity distance (m) = 2 *

* Lack of visibility has no direct health effects, but inhibits, or even pre-
vents, safe escape or rescue.
Notes: 

(1) Smoke toxicity Ct: concentration-time product of toxic gases.  If expo-

sure is 30 minutes, smoke toxicity criteria will be 15 g/m3 for incapacita-

tion and 30 g/m3 for lethality.  

(2) Smoke toxicity FED: fractional effective dose of toxic insult required 

to cause lethality (if FED = 1).

5.4  Fire Performance Properties. The properties that are critical to assess 
when determining the fire safety of vehicles include heat release, smoke 
production, ignitibility, flaming drips, and effects of orientation of vehicle 
components. A number of standardized test methods that can be used to assess 
these properties are available [14–19]. It has been demonstrated when studying 
the fire properties of materials used in other fire situations in compartments 
and vehicles (aircraft, trains, soft furnishings) that changes in flammability 
characteristics improve fire safety. Examples include the materials used 
in rail transport and aircraft such as seating and wall panels. With regard 
to compartments, there is ample evidence that improved fire properties in 
consumer products such as upholstered furniture, mattresses, wall linings, and 
electric cables have resulted in lower fire losses. Real world vehicle fires are 
variable and difficult to predict in full detail; this arises from the very complex 
geometries especially in post-crash situations and from the thermoplastic 
character of many of the materials. However, measures that limit the rate at 
which the materials can release heat can, on average, be expected to slow fire 
growth. This, in turn, allows more time for escape or rescue. [ROP 556-22]

5.5 Tenability Criteria. Table 5.5 contains a generic set of tenability criteria 
[20, 21].  In another publication, tenability was defined as the first indication 
of flame spread into the passenger compartment [22]. Tenability criteria should 
apply irrespective of the fire scenario because tenability criteria are a function 
of the people exposed and the time of exposure and not the fire environment/
compartment. The specific tenability criterion that is reached first in a 
passenger vehicle fire could be different than that reached in a building. It has 
also been found in a full-scale test study that the rate of generation of hydrogen 
cyanide in passenger car fires was of particular concern [23]. [ROP 556-23]

Chapter 6 Typical Fire Scenarios to be Investigated

6.1 General.  As with other fires, motor vehicle fires require a combustible 
material (fuel), an ignition source, and oxygen. Fuels can either be solid, 
liquid, or gas. Solid fuels tend to be vehicle components and can be modified 
or controlled to improve the fire safety of the vehicle. The fire properties of 
liquid or gaseous fuels used to power the vehicle cannot be easily modified to 
improve their flammability characteristics. Typical liquid fuels are gasoline, 
gasohol, or diesel.  Vehicle upholstery, insulating and sound-deadening 
materials, electrical wiring insulation, HVAC ducting, and plastic body and 
trim can all contribute to a motor vehicle fire. Materials carried as cargo in 
or on motor vehicles, particularly trucks, also may be flammable.  Ignition 
sources include electrical short circuits or other electrical malfunctions that 
cause excessive heating of conductors or components; sparks/arcs from an 
engine ignition system; hot exhaust system components; engine backfire; 
overheating of tires, brakes, and wheel bearings; friction-generated sparks 
from a collision or from metal components scraping against the pavement; 
and careless use of cigarettes and other smoking materials.  Generally, oxygen 
in the ambient atmosphere is sufficient to sustain a motor vehicle fire. [ROP 
556-25]

6.2 Vehicle Motion.  

6.2.1 Fires involving passenger road vehicles may occur when the vehicle is 
moving or when it is stationary. The primary effect of the motion on a fire in a 
vehicle is the potential for increased ventilation to the fire. [ROP 556-26, 65]

6.2.2 A vehicle may be stationary for one of three major reasons: (1) the engine 
is not running (it is off), (2) the engine is running but the vehicle is idling or 
(3) the vehicle has just undergone a collision with the engine still running or 
stopped by the collision. [ROP 556-27]

6.2.3 If a fire occurs in a moving vehicle, once the driver and/or occupants 
become aware of the fire, the vehicle will eventually come to rest (either the 
vehicle is pulled over by the driver or it stops due to malfunction).  Such a 
fire can occur as a result of vehicle malfunctions or as a result of a collision.   
[ROP 556-28]

6.3 Ignition Factors. 

6.3.1 The major ignition factors in passenger road vehicles are the following:

(1) Fluid leaks as a result of malfunctions or breakages in the engine 
compartment or fuel system

(2) Electrical short circuit or ground fault

(3) Arson (incendiary or suspicious fire)

(4) Backfires

(5) Lack of maintenance

(6) Manufacturing or design defects

[ROP 556-29, 65]

6.3.2 In the U.S. during the period between 1994 and 1998 there were 
approximately 300,000 passenger road vehicle fires (according to NFPA 
statistics).  The major causes of those passenger road vehicle fires are the 
following (see Table 6.3.2):

(1) Part failure (19 percent)

(2) Short circuit or ground fault (greater than 18 percent)

(3) Incendiary or suspicious (arson) (almost 17 percent)

(4) Collisions or overturns (less than 2 percent)

(5) Other causes, including other electrical faults, hot surfaces, and 
overheating.

[ROP 556-65]
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Table 6.3.2 Highway Vehicle Fires in the U.S.A. by Ignition Factor Between 1994 and 1998 [1]

Ignition Factor Fires Civilian Deaths Civilian Injuries
Property Damage  

(Millions)

Number Percent Number Percent Number Percent Amount Percent

Part failure, leak, or break 63,260 19.00 21 4.90 278 15.90 $139.80 16.00

Short circuit or ground fault 60,690 18.30 4 1.00 196 11.20 $131.80 15.10

Incendiary or suspicious 54,900 16.50 38 8.80 93 5.30 $220.90 25.20

Backfire 34,690 10.40 4 1.00 171 9.80 $52.10 6.00

Unclassified or unknown-type 
mechanical failure or malfunction 29,310 8.80 10 2.30 96 5.50 $77.00 8.80

Electrical failure other than short  cir-
cuit or ground fault 21,260 6.40 2 0.60 46 2.60 $59.80 6.80

Lack of maintenance 7,670 2.30 1 0.30 22 1.30 $8.60 1.00
Fuel spilled or unintentionally 
released 7,360 2.20 23 5.40 132 7.60 $21.70 2.50

Property too close 7,220 2.20 10 2.20 18 1.00 $22.40 2.60

Unclassified ignition factor 6,900 2.10 16 3.60 38 2.20 $21.20 2.40

Collision, overturn, or knock down 6,160 1.90 263 60.60 276 15.80 $51.80 5.90

Combustible too close to heat 6,060 1.80 6 1.30 52 3.00 $10.70 1.20

Abandoned material 5,190 1.60 6 1.40 53 3.00 $9.90 1.10

Unclassified or unknown-type opera-
tional deficiency 3,450 1.00 3 0.70 26 1.50 $9.80 1.10

Other known ignition factor 18,170 5.50 25 5.80 250 14.30 $38.00 4.30

Total 332,280 100 434 100 1,747 100 $875.60 100

6.3.3 It is important to note that the major causes of passenger road vehicle 
fires are very different from the major causes of passenger road vehicle fire 
fatalities, which are as follows (see Table 6.3.2): [ROP 556-30]

(1) Collisions or overturns (greater than 60 percent)

(2) Incendiary or suspicious (greater than 8 percent)

(3) Other causes, including fuel spills, electrical faults, and so on

[ROP 556-65]

6.3.4 The ignition source may be short lived such as an electric arc or 
mechanical spark, or long-term exposure such as a “pool” fire of engine oil, 
gasoline, diesel fuel, brake fluid, coolant, power steering fluid, or transmission 
fluid. [ROP 556-31]

6.4 Areas of Fire Organization. Whether moving or stationary, vehicle 
fires can originate (1) inside the passenger compartment, (2) in the engine 
compartment, (3) in the trunk or load-carrying area, and (4) in the vicinity of 
the vehicle (e.g.,  pool fire).  Fires that originate in the engine compartment 
are able to spread to the passenger compartment through the bulkhead between 
the engine compartment and passenger compartment (e.g., firewall).  The 
propagation of fire from the engine compartment is dependent on the size and 
numbers of openings in the bulkhead (e.g., brake pedal, wire harness, heater 
core, HVAC).  The materials used to seal the openings in the bulkhead are 
typically combustible and often provide an inadequate barrier to penetration 
when exposed to a large fire. In some instances, the plastic HVAC housing 
extends through the bulkhead, which compromises the bulkhead as soon as 
fire attacks those components in the engine compartment. Directly on the other 
side of the bulkhead are polyolefin (such as polyethylene or polypropylene) or 
acrylonitrile/butadiene/styrene (ABS) HVAC ducts that transverse the length 
of the dash and provide direct openings to the passenger compartment.  A 
summary of 13 collision-related fires showed fire originating in the engine 
compartment reached the passenger compartment in less than 8 minutes and in 
as low as 2 to 4 minutes [24]. [ROP 556-32]

 [ROP 556-33]

6.5 Fire Scenarios. This guide will investigate the following five fire scenarios 
in which fire effects can reach the passenger compartment:

  (1) Fires starting inside the passenger compartment

  (2) Fires starting in the engine compartment and penetrating through 
the following:

     (a) Engine cover (or bulkhead)

     (b) Ductwork

     (c) Windshield

  (3) Fires starting in the trunk or load-carrying area and penetrating into 
the passenger compartment

 (4) Pool fires resulting from fuel tank failure and burning under the 
vehicle

(5) Fires resulting from other external heat sources

[ROP 556-34]

Chapter 7 Fires Starting in the Passenger Compartment

7.1 General.

7.1.1 Passenger compartment fires are life threatening when there are 
occupants in the vehicle. Between 1994 and 1998, the passenger compartment 
was the area of origin in an annual average 57,160 (17.2 percent) fires, 81 
(17.2 percent) fire fatalities, and 327 (18.4 percent) fire injuries [1]. Passenger 
compartment fires occur when the vehicle is in motion and when the vehicle 
is stationary. In some cases, usually following a collision or overturn, the 
occupants might not be able to escape the passenger compartment without 
assistance.  Another fire scenario is when a fire starts while the vehicle is in 
motion and the fire grows sufficiently fast that occupants can be injured or 
incapacitated before the vehicle can be brought to a safe stop and evacuated. 
[ROP 556-36]

7.1.2 Increased ventilation to the interior of the moving vehicle accelerates the 
fire growth rate inside the passenger compartment. Increased ventilation to the 
interior of the vehicle can result from air entering through openings such as 
vents or windows while the vehicle is in motion, or as a result of a collision 
causing broken windows or bent frame members.   The absence of ventilation 
can also have adverse effects on vehicle occupants by confining the products of 
combustion to the vehicle’s interior and causing oxygen vitiation.  

7.1.3 Between 1994 and 1998, the leading cause of fires in passenger road 
vehicles by factors contributing to ignition were mechanical or electrical failure 
(65.7 percent) (see Table 6.3.2). The NFPA statistics indicated that 17.6 percent 
of fires in passenger road vehicles start in the passenger compartment [1]. 
However, these statistics do not identify the ignition factors or first materials 
ignited by compartment. While limited, data from the 1970s showed that 
smoking materials and defective wiring were the leading causes of fires in 
the passenger compartment [25]. Sections 7.2 through 7.7 describe different 
fire scenarios of fires in different areas inside the passenger compartment. 
NFPA statistics do not distinguish between ignition factors in the various 
compartments of a passenger road vehicle. [ROP 556-12, 556-37]

7.1.4 The spread of fire inside the passenger compartment is directly related 
to the quantity, composition, orientation, configuration, and fire properties of 
the materials in the passenger compartment. Potential ignition sources include 
electrical short circuits or electrical malfunctions, aftermarket consumer 
electronics and their power connections, smoldering of cigarettes or other 
smoking materials, electrical dashboard components, heating elements in seats 
[e.g., 3, 5, 26]. Combustible materials brought into the passenger compartment 
present additional potential sources of ignition and fuel.  For example, a 
collision might result in the release of a liquid fuel brought into the passenger 
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compartment that could be ignited and spread to components in the passenger 
compartment. [ROP 556-38]

7.2* Fires Initiating in the Dashboard.  The dash or dashboard in the 
passenger compartment is adjacent to the engine compartment.  The dash 
consists of the various instrument gauges, controls, sound system, glove 
box, and HVAC openings and contains combustible materials.   Behind and 
under the dash are the HVAC ducting and electrical connections, wires, and 
wire bundles for the controls, gauges, and devices.  The materials used in 
the construction of the dash are susceptible to ignition from small ignition 
sources such as a match flame or cigarette lighter. The fire from the dash can 
spread to other combustible components inside the passenger compartment.  
For example, the fire from the dash area can grow to sufficient size to ignite 
the combustible headliner materials.  The headliner can then propagate 
fire from the front of the passenger compartment to the rear as heat/smoke 
accumulates below the vehicle roof.  A fire from the dash can also propagate 
through the ducting and/or openings in the dash to other parts of the passenger 
compartment.   See Figure 7.2 for an illustration of a fire initiating in the 
dashboard. [ROP 556-33, 39]

Figure 7.2 Fires Originating in the Instrument Panel (Dash).

7.3* Fires Originating on the Seat.  Fires that originate on the seat can 
grow to sufficient size to ignite the combustible headliner materials or other 
combustibles.   Seat materials generally present the largest fuel load inside 
the passenger compartment and can be ignited when subjected to an ignition 
source such as discarded smoker’s materials that have ignited a secondary fuel 
source such as paper or food containers. Another example of an ignition source 
includes the overheating of electric seat motors and their associated wiring. See 
Figure 7.3 for an illustration of a fire originating on the seat. [ROP 556-33, 39, 
40]

Figure 7.3 Fires Originating on the Vehicle Seating.

7.4* Fires Originating on the Floor.  Floor materials can be ignited as a 
result of overheated electrical wires under the carpeting, overheated catalytic 
converters, or smoker’s materials.  Carpet material fires are usually of little 
consequence unless they are the first materials ignited.  See Figure 7.4 for an 
illustration of a fire originating on the floor. [ROP 556-33, 39, 41]

Figure 7.4 Fires Originating on the Floor.

7.5* Fires Originating on the Headliner.  Headliners in vehicles typically 
consist of padding or plywood covered by a vinyl or fabric.  The fabric covered 
foam headliners from four vehicles were analyzed by cone testing [10] with the 
fabric side exposed to the incident heat flux.   See Figure 7.5 for an illustration 
of a fire originating on the headliner. [ROP 556-33, 39]

Figure 7.5 Fires Originating on the Headliner.

7.5.1 Three of the four headliners ignited in less than 20 seconds at an exposure 
of 25 kW/m2 exposure.  The time to ignition decreased and the rate of heat 
release increased when the incident heat flux increased.  All of the headliners 
summarized in Table A.7.5 passed the FMVSS 302 test.  The application of the 
pilot flame to the edge of the headliner material resulted in localized charring 
and melting in area of flame impingement only. The same headliners when 
tested in the vertical orientation ignited in less than 15 seconds. Fire propagated 
up the fabric side.  The backing materials such as fiberglass were mostly 
unaffected. [ROP 556-2, 42]

7.6* Fire Originating in the Compartment Door.   Electrically caused fire 
in the window well as a result of an overheated power-operated window motor 
can ignite the door panel trim.  See Figure 7.6 for an illustration of a fire 
originating in the compartment door. [ROP 556-33, 39, 42]

Figure 7.6 Fires Originating in the Compartment Door.
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7.7 Current Fire Safety Requirements.  Materials in passenger compartment 
interiors (but not under the dash) need to meet a horizontal flame spread rate 
not exceeding 102 mm/min (4 in./min), when tested according to U.S. Federal 
Motor Vehicle Safety Standard (FMVSS) 302 [12].  Chapter 5 provides 
commentary on FMVSS 302.  Consideration of the fire safety performance of 
materials should include means to identify materials that have long ignition 
times, slow fire spread, and low rates of heat and smoke release.  Materials 
with an enhanced fire performance that resist small ignition sources and are 
less likely to propagate fire are likely to reduce the severity of passenger 
compartment fires. [ROP 556-42, 44]

7.8 Mitigation Strategies.  The three primary types of strategy that would 
mitigate the effects of fires starting in the passenger compartment are shown 
in 7.8.1 through 7.8.3. It is likely that maximum effectiveness would result 
from a combination of these mitigation strategies. [ROP 556-42, 45]

7.8.1 Decrease the ignition propensity of the materials contained within the 
passenger compartment. [ROP 556-45]

7.8.1.1 This decrease in ignition propensity can be achieved by choosing 
materials with low ignition propensity, for use in each area of the passenger 
compartment. These materials can be chosen from materials with inherently 
low heat release propensity or by incorporating availability flame retardants 
into other materials. [ROP 556-45]

7.8.1.2 The lower ignition propensity should apply to all materials that are 
directly exposed to a potential ignition source. [ROP 556-45]

7.8.1.3 A different criterion should apply in the case of materials not directly 
exposed (such as foams contained in the seats, armrests, doors, or headliners) or 
materials contained within the dashboard.  In such cases, the ignition propensity 
of the composite system should be assessed. [ROP 556-45]

7.8.1.4 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive 
for a time to ignition no lower than 90 seconds, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an incident 
heat flux of 25 kW/m2. [ROP 556-45]

7.8.2* The heat release of the materials contained within the passenger 
compartment should be decreased. [ROP 556-45]

7.8.2.1 This decrease in heat release can be achieved by choosing materials with 
low heat release propensity for use in each area of the passenger compartment. 
These materials can be chosen from materials with inherently low heat release 
propensity or by incorporating available flame retardants into other materials. 
[ROP 556-45]

7.8.2.2 The lower heat release propensity should apply to all materials that are 
directly exposed to a potential ignition source. [ROP 556-45]

7.8.2.3 A different criterion should apply in the case of materials not directly 
exposed (such as foams contained in the seats, armrests, doors or headliners) 
or materials contained within the dashboard.  In such cases, the heat release 
propensity of the composite system should be assessed. [ROP 556-45]

7.8.2.4 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive for 
an average heat release rate (between the time to ignition and 3 minutes after 
the time to ignition) of no more than 80 kW/m2, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an incident 
heat flux of 25 kW/m2. [ROP 556-45]

7.8.3 Design improvements that ensure that passengers have adequate time for 
escape or assisted rescue should be incorporated.

Chapter 8 Fires Starting in the Engine Compartment

8.1 General.

 [ROP 556-47]

8.1.1 A majority of fires originate in the engine compartment.  Between 1994 
and 1998, 67.3 percent of the U.S. highway vehicle fires were initiated in 
the engine compartment [1].  Fires that originate in the engine compartment 
may be electrical, mechanical, the result of a collision, or the result of a 
malfunction when the vehicle is on and moving or stationary or off and 
parked. Following a collision, there is a higher tendency for a fire to originate 
in the engine compartment than the passenger compartment. For comparative 
purposes, the 1973 National Survey of Motor Vehicle Fire statistics reported 
2637 total motor vehicle fires [25].  Fifty-four percent of the post-collision 
fires originated in the engine compartment compared to 4 percent originating 
in the passenger compartment.  Of the fires that were non-collision, 59 percent 
(1085) originated in the engine compartment and 35 percent (647) originated 
in the passenger compartment.   Sections 8.2 through 8.5 describe potential 
fire scenarios and ignition sources for fires starting in the engine compartment 
and spreading to the passenger compartment. [ROP 556-47, 48]

8.1.2 Table 8.1.2 contains a list of typical materials found in engine 
compartments together with their major polymeric composition, rate of heat 
release, and time to ignition when tested in the cone calorimeter at an incident 
heat flux of 35 kW/m2 at end use thickness in the horizontal orientation.  Other 
materials contained in the engine compartment include electric cables and 
hoses for which no fire test data is presently available.  Other combustible 
materials can also unintentionally enter the engine compartment. [ROP 556-2, 
47]

Table 8.1.2  Summary of Test Data for Automotive Components Tested 
for NHTSA [22]

Part ID Base Polymer

Ignition 
Time @ 
35 kW/
m2 
(sec-
onds)

Peak 
HRR @ 
35 kW/m2

(kW/m2)

Battery cover Polypropylene 39 297
Resonator structure Polypropylene 64 417

Resonator intake tube
Ethylene propylene 
diene monomer

72 434

Air ducts
Polyethylene (A) or 
polypropylene (B)

68 560

Brake fluid reservoir Polypropylene 270 499
Kick panel insulation Polyvinylchloride 605 205
Headlight — clear 
lens

Polycarbonate 278 385

Headlight – black   
casing

Polyoxy-methylene 74 158

Fender sound reduc-
tion foam

Polystyrene 12 251

Hood liner face
Polyethylene tere-
phthalate

29 71

Windshield wiper 
structure

Glass reinforced 
thermoset polyester 
resin cross-linked with 
styrene

252 233

Front wheel well 
liner

PP/PE copolymer 66 390

Air inlet PP/PE 48 686

Hood insulator
Nylon 6 and phenolic 
binder (Novalac)

6 21

Radiator inlet/outlet 
tank

Phenolic binder 
(Novalac)

305 344

Engine cooling fan Nylon 6,6 102 158
Power steering fluid 
reservoir

Nylon 6 129 217

Windshield with 
laminate

Glass with PVB lami-
nate

157 187

Blower motor hous-
ing

Polypropylene 104 268

[ROP 556-2, 55, 57]

8.1.3 A fire that starts in the engine compartment can propagate into the 
passenger compartment through the engine cover/bulkhead, ductwork, or the 
windshield.  Collision damage can provide alternative paths for fire penetration 
into the passenger compartment. [ROP 556-47]

8.2 Scenarios.

8.2.1 Electrical Fault (Non-Collision).  An electrical fault (non-collision) 
occurs as the result of component failure.  The fault has sufficient energy to 
ignite nearby combustible materials in the engine compartment. The fire can 
then spread to other nearby combustible materials and potentially spread to the 
passenger compartment.  Electrical faults can also occur when the engine is 
not operating or when the key has not been placed in the ignition.  Electrical 
arcs from the engine ignition system or alternator occur during normal vehicle 
operation and can present ignition sources. [ROP 556-49]

8.2.2 Electrical Fault (Collision).  An electrical fault occurs as the result 
of a collision.  The fault has sufficient energy to ignite nearby combustible 
materials in the engine compartment.  The fire can then spread to other nearby 
combustible materials and potentially spread to the passenger compartment.  
Electrical faults can also occur when the engine is not operating or when the 
key has not been placed in the ignition. [ROP 556-50]

8.2.3 Potential Non-Electrical Ignition Sources.  Potential non-electrical 
ignition sources include hot exhaust surfaces, backfiring of the engine, sparks 
generated by friction from a collision or metal components, and overheating of 
bearings. Such ignition sources can exist during normal vehicle operation or 
during a collision.   

 [ROP 556-51]
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8.3 Engine Compartment Fires. Engine compartment fires are fires starting 
in the engine compartment and penetrating through the bulkhead and/or engine 
cover.

8.3.1  Background. Traditional passenger road vehicles had separations called 
firewalls between the engine compartment and the passenger compartment.  
Such separations were of steel construction, with openings for ducting or 
cabling, that were, in turn, sealed off with the intention of preventing passage 
of fire (flames) or smoke between compartments.  

8.3.2* In some vehicles where engines extend in part into the passenger 
compartments such as in vans, the passenger compartment is separated by an 
engine cover that is combustible.  This might allow fire to penetrate into the 
passenger compartment.  Thus, in the event of a vehicle fire, conditions inside 
the passenger compartment (where passenger mobility is often impaired by 
injury) can become untenable quite rapidly. 

8.3.3 In a van, an engine cover was analyzed and cone calorimeter fire tests 
were conducted on it.  The engine cover was composed of two materials: (1) 
a fibrous insulation material sandwiched between two layers of aluminum foil 
and with 4.2 percent of polyester binder, and (2) a molded plastic material 
[with 42 percent plastic, composed of a styrene-butadiene rubber (70 percent) 
and poly(vinyl acetate) (27 percent)].  The major cone calorimeter results are 
contained in Table 8.3.3. [ROP 556-2]

Table 8.3.3  Cone Calorimeter Data of Engine Cover Materials

Tig(s)
RHR Maximum 
(kW/m2)

THR 
MJ/m2

RHR 3 
Minutes 
kW/m2

Mass 
Loss 
g/%

25 kW/m2

Engine cover insu-
lation

No igni-
tion 3.2 0.2 0.3 0.3/3.4

Engine cover insu-
lation

No igni-
tion 5.2 0.5 1.2 0.2/2.4

Engine cover insu-
lation

No igni-
tion 5.2 0.2 1.2 0.5/5.5

Average
No igni-
tion

4.5 
[ROP 556-2]

0.3 
[ROP 
556-2] 0.9 0.3/3.8

Engine cover 
moulding 123 312 31.3 149.5 12.6/24.5
Engine cover 
moulding 118 318 28.5 146.1 11.7/24.1
Engine cover 
moulding 135 334 32.3 157.5 12.8/23.4
Engine cover 
moulding 100

Average 119 321 30.7 151 12.4/24.0
8.3.4 Engine covers offer two types of ways in which a fire can penetrate from 
the engine compartment into the passenger compartment: (1) through openings 
in the engine cover, and (2) through destruction of the engine cover.

8.3.5 If the engine cover is constructed of noncombustible materials or if 
it offers a fire resistance rating (for example equivalent to a 15-minute fire 
barrier), then it is likely that penetration through the engine cover would only 
occur if the engine cover has been damaged (perhaps as a result of a collision) 
or by penetration through openings used for cables or ducts.  This would 
typically have been the case with engine covers made of steel construction, 
which formed real fire walls.

8.4* Fires Penetrating Through Ductwork. [ROP 556-53]

8.4.1 General. In most passenger vehicles the heating and ventilation system 
includes ducts that pass through the bulkhead from the engine compartment 
into the passenger compartment. 

8.4.2 Ignition Scenarios. In the ignition scenario, the duct material may 
be exposed to flames from an engine compartment fire or from overheated 
electrical wiring. Table 8.4.2(a) and Table 8.4.2(b) provide cone calorimeter 
test data for some duct materials used in vehicles. [ROP 556-52] 
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Table 8.4.2(a)  Cone Calorimeter Data for Nine Car or Van Duct Materials at Heat Flux Indicated (in kW/m2) [3–5]

Tig
RHR 
Maximum THR FPI

RHR 
Average 3 
Minutes

RHR 
Average Ht Comb SEA Avg

Mass 
Loss TSR

RSR 
Maximum

(seconds) (kW/m2) (MJ/m2)
(s m2 

/kW) (kW/m2) (kW/m2) (MJ/kg) (m2/kg) % (-) 1/s
at 
25

# 1 88 325 55 0.27 259 164 38.0 758 59 1099 7.2

# 2 70 440 74 0.16 240 118 41.6 573 57 752 6.8

# 3 57 480 96 0.12 341 129 39.7 726 99 1751 9.2

# 4 83 842 72 0.10 393 459 42.0 586 90 982 10.9

# 5 67 716 78 0.09 350 42.7 430 77 795 1.3

# 6 57 565 78 0.10 401 33.2 1156 91 2731 7.6

# 7 84 544 96 0.15 352 42.6 363 72 830 1.3

# 8 159 515 75 0.31 281 31.3 212 67 515 0.9

# 9 84 405 66 0.21 269 43.4 258 55 394 0.7
at 
40

# 1 38 356 62 0.11 267 152 36.9 771 60 1294 8.4

# 4 23 1060 43 0.02 235 530 41.9 704 81 1775 15.5

# 5 33 772 76 0.04 378 40.8 424 82 793 1.8

# 7 32 616 95 0.05 395 42.0 489 75 1115 2.0

# 8 64 853 120 0.08 451 38.8 234 87 742 1.5

# 9 34 492 60 0.07 279 40.8 395 57 579 1.5

All materials have been shown to be polyolefins (Polypropylene or Polyethylene) without fire retardants.
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Table 8.4.2(b) Cone Calorimeter Data for Nine Fire Retarded Polypropylene Materials at Heat Flux 
Indicated (in kW/m2)

Tig
RHR 
Maximum THR FPI

RHR 
Average 3 
Minutes Ht Comb Mass Loss

(seconds) (kW/m2) (MJ/m2) (s m2 /kW) (kW/m2) (MJ/kg) %

 at 20

# 1 382 236 1.62 183 23.6 68

# 2 325 168 1.93 136 29.8 64

# 3 377 207 1.82 173 24.4 65

# 4 384 195 1.97 157 25.3 65

# 5 396 301 1.32 199 24.3 63

# 6 387 215 1.80 131 25.9 64

# 7 402 228 1.76 185 27.1 61

# 8 377 207 1.82 173 26.8 61

# 9 386 202 1.91 173 27.8 61
at
 40

# 1 80 243 0.33 170 23.9 68

# 2 63 206 0.31 144 28.6 66

# 3 62 209 0.30 167 25.2 68

# 4 72 206 0.35 144 25.4 67

# 5 74 231 0.32 160 25.2 65

# 6 70 193 0.36 155 26.1 66

# 7 75 193 0.39 138 25.9 66

# 8 71 188 0.38 139 25.8 66

# 9 67 172 0.39 127 25.7 66

[ROP 556-52]
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8.4.3 Initial Fire Spread. These ducts might provide a path for spread of 
fire and combustion products into the passenger compartment. Three possible 
means of fire spread to the passenger compartment can occur.  If the duct is 
non-combustible, fire can spread through the duct’s design openings. Fire 
can also extend through ducts by burning through the material if the duct is 
combustible, or might pass through any duct openings caused by collisions. 
See Figure 8.4.3 for an illustration of an engine compartment fire penetrating 
through HVAC and ducts. [ROP 556-33]

Figure 8.4.3 Engine Compartment Fire Penetrating Through HVAC and 
Ducts.

8.4.4  Fire Spread Within the Passenger Compartment.  Once in the ducts, 
fire may extend to the underside of the dash assembly or penetrate through the 
dash via the HVAC discharge vents located at the base of the windshield or at 
the front of the dash.  When the fire extends under the dash, the dash materials 
might ignite and the subsequent fire spread has the same effect as fire initiated 
under the dash in the passenger compartment. If the path of fire extension is 
through the vents at the base of the windshield, the next materials ignited could 
be the visors and headliner.  

8.5 Fire Starting in the Engine Compartment and Penetrating Through the 
Windshield.

8.5.1 General Modes of Flame Spread.  A demonstrated mode of flame 
spread from the engine compartment of the passenger compartment through 
the windshield involves fracture of the windshield. One means of fracture 
windshield involves thermal stress fractures developing in the windshield as 
a result of radiative or convective heating. These fractures are followed by 
vaporization of the inner windshield polymer layer and subsequent ignition. 
The other means of windshield fracture involves collision damage to the 
windshield. See Figure 8.5.1 for an illustration of an engine compartment fire 
penetrating through the windshield. [ROP 556-33, 54]

Figure 8.5.1 Engine Compartment Fire Penetrating Through the 
Windshield.

8.5.2* Full-Scale Fire Tests Conducted at Factory Mutual (FM).  The 
results of full-scale vehicle fire tests conducted at Factory Mutual were 
recently published. Each test consisted of a post-collision collision-damaged 
passenger vehicle. A fire was initiated in the engine compartment. Subsection 
8.5.3 provides details of the flame spread from the engine compartment to 
the passenger compartment through the windshield.  Burning pieces of the 
shattered windshield fell into and ignited combustible materials inside the 
passenger compartment.  [ROP 556-55, 56]

8.5.3 The heat release rate in the Factory Mutual full-scale vehicle fire tests at 
the time of flame propagation into the passenger compartment was between 
400 kW and 500 kW. The 400 kW fire size and the time to ignition of different 
components in the vehicle engine compartment when exposed to 35 kW/m2 
incident heat flux in the cone calorimeter were used in a model with simplified 
physics to estimate the time to reach 400 kW when the fire becomes a threat 
to trapped occupants [22]. The material description, time to ignition, and peak 
rate of heat release in the cone calorimeter at a 35 kW/m2 incident heat flux of 
individual components from two test vehicles are summarized in Table 8.5.3. 
[ROP 556-57]

(See Table 8.5.3 on the following page..)

8.6 Current Fire Safety Requirements. Materials in engine compartments 
are not currently required by federal regulations to meet any fire safety test. 
[ROP 556-58]

8.7 Mitigation Strategies. The primary types of strategy that would mitigate 
the effects of fires that start in the engine compartment from penetrating into 
the passenger compartment are described in 8.7.1 through 8.7.7.  It is likely that 
maximum effectiveness would result from a combination of these mitigation 
strategies. [ROP 556-58]

8.7.1 The ignition propensity of the materials contained within the engine 
compartment should be decreased. [ROP 556-58]

8.7.1.1 This decrease in ignition propensity can be achieved by choosing 
materials for use in the engine compartment that have low ignition propensity 
for use in each area of the passenger compartment. These materials can be 
chosen from materials with inherently low heat release propensity or by 
incorporating available flame retardants into other materials. [ROP 556-58]

8.7.1.2 An initial recommendation for materials other than electrical and 
optical fiber cables, based on the information available for the materials 
present in automobiles, as shown in this guide, would be to strive for a time to 
ignition no lower than 90 seconds for individual materials, when tested in the 
horizontal orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), 
at an incident heat flux of 25 kW/m2. [ROP 556-58]

8.7.1.3 The lower ignition propensity should apply to all materials except for 
electrical or optical fiber cables, including those cables communicating to the 
dashboard. [ROP 556-58]

8.7.2 The heat release of the materials contained within the engine 
compartment should be decreased. [ROP 556-58]

8.7.2.1 This decrease in heat release can be achieved by choosing materials 
with low heat release propensity for use in each area of the passenger 
compartment. These materials can be chosen from materials with inherently 
low heat release propensity or by incorporating available flame retardants into 
other materials. [ROP 556-58]

8.7.2.2 The lower heat release propensity should apply to all materials except 
for electrical or optical fiber cables, including those cables communicating to 
the dashboard. [ROP 556-58]

8.7.2.3 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive for 
an average heat release rate (between the time to ignition and 3 minutes after 
the time to ignition) of no more than 80 kW/m2, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2. [ROP 556-58]

8.7.3 An initial recommendation for electrical and optical fiber cables would 
be for the cables not to spread fire to the top of the tray in the vertical-tray 
flame test in UL 1581, Section 1160. [ROP 556-58]

8.7.4 Barrier Between Engine Compartment and Passenger 
Compartment. [ROP 556-58]

8.7.4.1 It is recommended to separate the engine compartment from the 
passenger compartment by a barrier that prevents the passage of flame and 
hot gases for no less than 15 minutes, when exposed to the fire exposure curve 
described in ASTM E 1529. [ROP 556-58]

8.7.4.2 Test specimens should include a representative arrangement of 
penetrations of the barrier. [ROP 556-58]

8.7.5 It is recommended that ductwork materials comply with the following 
three criteria:

(1) The time to ignition is no lower than 90 seconds when tested in the 
horizontal orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), 
at an incident heat flux of 25 kW/m2.

(2) The average heat release rate (between the time to ignition and 3 minutes 
after the time to ignition) is no more than 80 kW/m2, when tested in the 
horizontal orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), 
at an incident heat flux of 25 kW/m2.

(3) They do not generate flaming drips when exposed to heat and flame.

[ROP 556-58]

8.7.6 It is recommended that glazing materials used for the windshield should 
offer a fire protection rating of no less than 15 minutes, when tested in 
accordance with NFPA 257 or ASTM E 2010. [ROP 556-58]
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8.7.7 Design improvements that ensure that passengers have adequate time for 
escape or assisted rescue should be incorporated. [ROP 556-58]

Chapter 9 Fire Starting Inside the Trunk or Load Carrying Area

9.1 General. Automobiles are generally equipped with a storage compartment, 
primarily in the rear of the vehicle.  Certain vehicles such as hatchbacks, 
minivans, and sports utility vehicles often do not have a separate storage 
compartment.  This compartment is commonly referred to as the “trunk” 
in passenger vehicles or the “bed” in trucks.  Between 1994 and 1998 only 
1.7 percent of all fires in passenger road vehicles started in the trunk or load 
carrying area of the vehicle [1]. 

9.2 Ignition Scenario. Non-collision ignition sources include careless use 
of cigarettes or other smoking materials and other heated equipment such as 
heating torches.  Vehicle upholstery, trunk or bed lining materials, insulating 
materials, electrical wiring, and plastic body and trim can all fuel a fire 
originating in the storage compartment.  The cargo or fuel tanks carried in the 
trunk or load carrying area can also contribute to the intensity of the fire in 
that compartment.  A particularly hazardous type of cargo consists of portable 
liquid fuel containers.   

9.3 Fire Spread. Fire in the trunk or load-carrying area has the potential 
to contribute flame, smoke, and heat to the passenger compartment either 
through the upholstered boundary in passenger vehicles or the rear window 
in trucks.  In the event that the trunk or load-carrying area is maintained in 
a configuration separate from the passenger compartment, fire spread may 
occur through the flammable upholstery, stereo system components, or other 
wiring or air-conditioning components. Fire spread and generation of products 
of combustion into the passenger compartment will be noticed by vehicle 
occupants sooner in the event that the rear seats are lowered, in which case the 
trunk or load-carrying area essentially becomes an extension of the passenger 
compartment. See Figure 9.3 for an illustration of a fire starting inside the 
trunk. [ROP 556-33]

Figure 9.3 Fire Starting Inside the Trunk.

9.4 Current Fire Safety Requirements. Materials in cargo compartments are 
not currently required by federal regulations to meet any fire safety test. [ROP 
556-60]
9.5 Mitigation Strategies. The primary types of strategy that would mitigate 
the effects of fires that start in the cargo compartment from penetrating into the 
passenger compartment are described in 9.5.1 through 9.5.5.  It is likely that 
maximum effectiveness would result from a combination of these mitigation 
strategies. [ROP 556-60]
9.5.1 Smoldering Ignition Performance of Cargo Compartment Lining 
Materials. [ROP 556-60]
9.5.1.1 It should be ensured that the cargo compartment lining materials exhibit 
appropriate smoldering performance. [ROP 556-60]
9.5.1.2 This fire scenario would involve that the material be resistant to 
ignition by a cigarette by meeting the requirements for Class I when tested 
in accordance with NFPA 260, Standard Methods of Tests and Classification 
System for Cigarette Ignition Resistance of Components of Upholstered 
Furniture, or with ASTM E 1353, Standard Test Methods for Cigarette Ignition 
Resistance of Components of Upholstered Furniture. [ROP 556-60]

Table 8.5.3 Predicted Times to 400 kW Based on Cone Calorimeter Data at an 
Incident Heat Flux of 35 kW/m2

[ROP 556-57]
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9.5.2 Flaming Ignition Performance of Cargo Compartment Lining 
Materials. [ROP 556-60]
9.5.2.1 It should be ensured that the cargo compartment lining materials exhibit 
appropriate performance in terms of flame spread and critical radiant heat flux. 
[ROP 556-60]
9.5.2.2 This fire scenario would involve the material to comply with ASTM 
D 2859, Standard Test Method for Flammability of Finished Textile Floor 
Covering Materials. [ROP 556-60]
9.5.2.3 This fire scenario would involve the material to be characterized by a 
critical radiant flux not less than 0.45 W/cm2 when tested in accordance with 
NFPA 253 or ASTM E 648. [ROP 556-60]
9.5.3 The ignition propensity of the materials contained within the cargo 
compartment should be decreased. [ROP 556-60]
9.5.3.1 This decrease in ignition propensity can be achieved by choosing 
materials with low ignition propensity for use in each area of the cargo 
compartment. These materials can be chosen from materials with inherently 
low heat release propensity or by incorporating available flame retardants into 
other materials. [ROP 556-60]
9.5.3.2 The lower ignition propensity should apply to all materials that are 
directly exposed to a potential ignition source. [ROP 556-60]
9.5.3.3 A different criterion should apply in the case of materials not directly 
exposed.  In such cases, the ignition propensity of the composite system should 
be assessed. [ROP 556-60]
9.5.3.4 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive 
for a time to ignition no lower than 90 seconds, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2. [ROP 556-60]
9.5.4 The heat release of the materials contained within the cargo compartment 
should be decreased. [ROP 556-60]
9.5.4.1 This decrease in heat release can be achieved by choosing materials 
with low heat release propensity for use in each area of the cargo compartment. 
These materials can be chosen from materials with inherently low heat release 
propensity or by incorporating available flame retardants into other materials. 
[ROP 556-60]
9.5.4.2 The lower heat release propensity should apply to all materials that are 
directly exposed to a potential ignition source. [ROP 556-60]
9.5.4.3 A different criterion should apply in the case of materials not directly 
exposed.  In such cases, the ignition propensity of the composite system should 
be assessed. [ROP 556-60]
9.5.4.4 An initial recommendation, based on the information available for the 
materials present in automobiles, as shown in this guide, would be to strive for 
an average heat release rate (between the time to ignition and 3 minutes after 
the time to ignition) of no more than 80 kW/m2, when tested in the horizontal 
orientation, in the cone calorimeter (NFPA 271 or ASTM E 1354), at an 
incident heat flux of 25 kW/m2.
9.5.5 Incorporate design improvements that ensure that passengers have a 
maximum, and no less than adequate, time for escape or assisted rescue under 
agreed upon fire scenarios. [ROP 556-60]

Chapter 10 Pool Fires Resulting from Fuel Tank Failure and Burning 
Under the Vehicle

10.1* Pool Fires. Pool fires may result from collisions associated with 
passenger vehicles.  These collisions can cause automotive fluids to be spilled 
within the engine compartment, near fuel system components, or on the ground 
underneath the vehicle.  Ignition of these fluids can occur by any of the ignition 
processes outlined in the previous chapters.  It should be noted that the fuel for 
the pool fire can originate from any vehicles involved in the collision.  Either 
vehicle’s headlights or running lights could act as an ignition source. See 
Figure 10.1 for an illustration of a pool fire burning under the vehicle. [ROP 
556-33, 62]

Figure 10.1 Pool Fire Burning Under Vehicle.

10.2 Hazard. The hazard posed by the pool fire depends, in large part, on 
the volume of the fluid spill.  The hazard to occupants due to large pool fires, 
involving a substantial portion of the vehicle, are primarily due to the external 
fuel load and associated fire with the fire performance of the vehicle itself 
being of secondary importance.

10.3 Heat Release. The heat release depends upon the surface area of the 
spill.  The area of the spill is highly dependent upon the slope and other 
characteristics of the surface onto which the fuel is spilled.  If the surface 
area of the spill is known, the heat release rate and radiant flux of the fuel can 
be determined.  The surface area of the spill can be calculated based on an 
estimate of the fuel volume spilled and spill depth.  

10.4 Current Fire Safety Requirements. Fuel tanks are not currently required 
by federal regulations to meet any fire safety test. [ROP 556-63]

10.5 Mitigation Strategies. The primary types of strategy that would mitigate 
the effects of fires resulting from fuel tank failure and burning under the 
vehicle are described in 10.5.1 through 10.5.3. It is likely that maximum 
effectiveness would result from a combination of these mitigation strategies.

10.5.1 Ensure that the vehicle fuel tank meets the requirements of fire exposure 
testing as conducted per European Standard ECE R34.01, Annex 5, for plastic 
fuel tanks. This standard requires fuel tanks to withstand a 2-minute fire 
exposure without any liquid fuel leakage. [ROP 556-63]

10.5.2 Separation from the Passenger Compartment. [ROP 556-63]

10.5.2.1 It is recommended to separate the engine compartment from the 
passenger compartment by a barrier that prevents the passage of flame and hot 
gases for no less than 30 minutes, when exposed to the fire exposure curve 
described in ASTM E 1529. [ROP 556-63]

10.5.2.2 Test specimens should include a representative arrangement of 
penetrations of the barrier. [ROP 556-63]

10.5.3 Design improvements that ensure that passengers have adequate time for 
escape or assisted rescue should be incorporated. [ROP 556-63]

Chapter 11 Fires Resulting from Other External Heat Sources

11.1 General. As seen in Table 6.3.2, a number of fires occur as a result of 
heat sources that are not associated with the vehicle itself.  Such fires are not 
intended to include pool fires due to fuel tank failures. [ROP 556-2]

11.2 Types of Heat Sources. The best way to identify them is by elimination, 
from a typical list of ignition factors, as shown below in Table 11.2.

Table 11.2 Ignition Factors and their Classification
Part failure, leak, or 
break 

Vehicle malfunction

Short circuit or ground 
fault 

Vehicle malfunction

Incendiary or suspicious 
Human action

Backfire 
Vehicle malfunction

Unclassified or 
unknown-type mechani-
cal failure or malfunc-
tion 

Vehicle malfunction

Electrical failure other 
than short  circuit or 
ground fault

Vehicle malfunction

Lack of maintenance 
Vehicle malfunction (human fault)

Fuel spilled or uninten-
tionally released 

Human action

Property too close 
External heat source

Unclassified ignition 
factor 

Unknown

Collision, overturn, or 
knock down 

Collision

Combustible too close 
to heat 

External heat source

Abandoned material 
External or internal heat source

Unclassified or 
unknown-type opera-
tional deficiency 

Vehicle malfunction

Other known ignition 
factor 

Unknown
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11.3 Analysis of Data. 

11.3.1 If the analysis in Table 11.2 is compared with the 1994 through 1998 
U.S. averages, it appears that vehicle malfunction would correspond to the 
results in Table 11.3.

Table 11.3 Distribution of Loss Data from Table 6.3.2 by Ignition 
Factor

Ignition Factor 

Percent 
of
Fires 

Percent of
Civilian 
Deaths

Percent of
Civilian 
Injuries 

Percent of
Property 
Damage

Vehicle malfunc-
tion 66.20 10.80 47.80 54.80

Human action 18.70 14.20 12.90 27.70
External heat 
source 4.00 3.50 4.00 3.80

Collision 1.90 60.60 15.80 5.90

Abandoned 
material 1.60 1.40 3.00 1.10

Unknown 7.60 9.40 16.50 6.70

11.3.2 Therefore, external heat sources (other than abandoned material) 
account for a small but significant fraction of fires.  Of further interest is 
the fact that they account for a consistent fraction of all fire losses (around 4 
percent), which is very different from most other sources.

11.4 Mitigation Strategies.

11.4.1 The main strategies for minimizing the effects of external heat sources 
involve hardening of the vehicle exteriors to minimize exterior ignitions.

11.4.2 However, even if vehicle exteriors were completely resistant to ignition, 
external heat sources could still cause fire penetration into the passenger 
compartment by way of openings (such as open windows).

11.4.3 Moreover, external heat sources can also cause ignitions in the engine 
and storage compartment.  This would then lead to the type of fires addressed 
in Chapters 7 and 9.

Chapter 12 General Guidance [ROP 556-65]

12.1 Traditional Approach. The continued use of FMVSS 302 as the sole 
fire safety tool is unlikely to be consistent with significant decreases in fire 
losses associated with road vehicles. FMVSS 302 was initially intended to 
solve the problem of smoldering ignition caused by cigarettes, and it has been 
effective in doing so. With the prevalent, and growing, use of combustible 
materials in road vehicles (especially cars) such a mild flaming ignition test 
is insufficiently severe so that road vehicle materials meeting that test would 
allow enough time for escape to passengers and drivers in the case of a fire. 
[ROP 556-65]

12.2 Mitigation Strategies. Basically, fire hazard will decrease either if 
materials or products are used with better fire properties or if the vehicle is 
redesigned to minimize the speed of fire development, particularly into the 
passenger compartment. [ROP 556-65]

12.2.1 The earlier chapters of this guide have identified the major fire properties 
that should be controlled in the materials and products: ignitability, heat release, 
and smoke obscuration.  Of those, heat release is the most critical one; it is also 
the one that is easiest to scale up and predict. [ROP 556-65]

12.2.2 Most of the earlier chapters also indicate that there are some engineering 
design approaches that can be used to mitigate the effects of fire on road 
vehicle occupants.  These engineering solutions should be based on an overall 
performance evaluation. ASTM E 1546 provides a framework for performing 
a fire hazard assessment. Also, ASTM E 2061 provides an example of the 
application of this framework to a rail transportation vehicle. Battipaglia et 
al. used ASTM E 1546 framework for assessing the fire hazard of automotive 
materials in the engine compartment of a passenger road vehicle following a 
collision. [ROP 556-65]

12.3 Testing to Assess Improved Fire Performance of Materials or Products. 
[ROP 556-65]

12.3.1 There are a number of examples in the literature of full-scale tests 
using undamaged and collision-damaged vehicles conducted to assess the fire 
performance of road vehicles, some of which have been referenced or described 
in this guide.  Those tests have often analyzed one or more of the scenarios 
outlined in this guide as most likely to cause harm to road vehicle occupants. 
[ROP 556-65]

12.3.2 Quantitative full-scale tests are most useful if they assess heat release 
properties.  ASTM E 603, Standard Guide for Room Fire Experiments, and 
ASTM E 2067, Standard Practice for Full-Scale Oxygen Consumption 
Calorimetry Fire Tests, provide guidance on how to set up and conduct such 
tests.  Whenever such full-scale tests are performed, it is most advisable to 
comprehensively measure, observe, and record all relevant fire properties such 

as heat release, smoke release, combustion gas release, heat fluxes, temperatures, 
and mass loss so as to also get information on potential drawbacks of alternative 
designs, with respect to properties other than heat release. [ROP 556-65]

12.3.3 Conducting full-scale tests is clearly the most representative way of 
understanding where deficiencies in fire safety are present in a road vehicle 
and to develop mitigation strategies.  It is also clear, however, that the high cost 
associated with conducting full-scale fire tests is likely to make their exclusive 
use difficult. [ROP 556-65]

12.3.4 Testing sections, such as individual compartments or individual fuel 
packages, of a road vehicle, for example in a furniture calorimeter, will be 
a way of understanding the interactions between the materials and products 
contained in the various sections of the road vehicle.  NFPA 555, Guide on 
Methods for Evaluating Potential for Room Flashover, contains extensive 
guidance on estimation techniques for heat release rate, based on smaller-scale 
measurements. [ROP 556-65]

12.3.5 The cone calorimeter, NFPA 271 or ASTM E 1354, is a suitable tool for 
choosing materials with desired fire performance properties, especially since 
the test method is capable of assessing all of the properties deemed to be most 
critical in the same test [27–30].  Once again, NFPA 555 contains guidance on 
predictive methods. [ROP 556-65]

12.3.6* A screening tool that is useful for guidance purposes is the mass loss 
cone fire test, ASTM E 2102, Standard Test Method for Measurement of Mass 
Loss and Ignitability for Screening Purposes Using a Conical Radiant Heater, 
since it provides ignitability data under the same fire exposure conditions than 
in the cone calorimeter, the mass loss data from the test probably parallels the 
heat release data from the cone calorimeter, and the instrument is available at 
significantly lower cost than the cone calorimeter. [ROP 556-65]

12.3.7 Testing the fire properties of materials or products for an individual 
fire property should be accompanied by an overall analysis that indicates that 
an apparent improvement in the fire property assessed will result in an actual 
improvement in fire safety in the road vehicle.  This is particularly important 
when considering the use of fire test methods either that are unable to generate 
fire test results in engineering units or that have been shown not to be adequately 
predictive of real-scale fire performance. [ROP 556-65]

Annex A Explanatory Material

Annex A is not a part of the recommendations of this NFPA document but 
is included for informational purposes only. This annex contains explanatory 
material, numbered to correspond with the applicable text paragraphs.

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

A.3.2.2  Authority Having Jurisdiction (AHJ). The phrase “authority 
having jurisdiction,” or its acronym AHJ, is used in NFPA documents 
in a broad manner, since jurisdictions and approval agencies vary, as do 
their responsibilities. Where public safety is primary, the authority having 
jurisdiction may be a federal, state, local, or other regional department 
or individual such as a fire chief; fire marshal; chief of a fire prevention 
bureau, labor department, or health department; building official; electrical 
inspector; or others having statutory authority. For insurance purposes, 
an insurance inspection department, rating bureau, or other insurance 
company representative may be the authority having jurisdiction. In many 
circumstances, the property owner or his or her designated agent assumes 
the role of the authority having jurisdiction; at government installations, the 
commanding officer or departmental official may be the authority having 
jurisdiction.

A.3.2.3 Listed. The means for identifying listed equipment may vary for each 
organization concerned with product evaluation; some organizations do not 
recognize equipment as listed unless it is also labeled. The authority having 
jurisdiction should utilize the system employed by the listing organization to 
identify a listed product.

A.3.3.1  Contents and Furnishings of a Vehicle.  It is intended that these 
materials or products will include all combustible materials in the passenger 
road vehicle, except for the fuel used for the vehicle engine.  Such contents and 
furnishings will include the ductwork, the engine cover, and all combustibles 
in the engine and storage compartments. [ROP 556-65]

A.3.3.3 Fire Scenario (Vehicular).  This is intended to be similar to the 
concepts in the definition of fire scenario from NFPA 101, Code for Safety to 
Life, but consider its application to passenger road vehicles. [ROP 556-65]
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A.3.3.4  Flashover. Flashover occurs when the surface temperatures of 
combustible contents rise, producing pyrolysis gases, and the room heat flux 
becomes sufficient to heat all such gases to their ignition temperatures.

A.3.3.5  Fuel Package. For a given group of items, there is no precise 
grouping that constitutes a fuel package.

A.3.3.9  Item. An item can be a collection of combustible materials such as 
chairs, wastebaskets with contents, or a combustible wall or floor. A precise 
definition of an item is not generally possible or necessary.

A.5.3.2 The test method upon which FMVSS 302 was based, ASTM D 1692 
[1], was discontinued by ASTM as a standard in 1976, following a ruling by 
the Federal Trade Commission (FTC) that required the cessation of the use of 
ASTM D 1692 for the marketing of plastic products [2].  

A.7.2 Table A.7.2 includes fire test data for some vehicle dashboard materials 
tested horizontally at end use thickness. [ROP 556-39]

Table A.7.2  Cone Calorimeter Data for Car and Van Dashboard Materials at Heat Flux Indicated (in kW/m2) [3–5]

Tig
RHR 
Maximum THR FPI

RHR 
Average 
3 minutes

RHR 
Average Ht Comb

SEA 
Average

Mass 
Loss

TSR
RSR 
Maximum

(s) (kW/m2) (MJ/m2)
(s m2 

/kW) (kW/m2) (kW/m2) (MJ/kg) (m2/kg)

%

(-) 1/s

at 25

# 1 82 565 103 0.15 494 397 27.6

# 2 154 230 107 0.67 124 111 21.2 839
75.5

4211 13.6

# 3 72 384 91 0.19 313 206 35.3 1342
85.0

4572 20.5

# 4 103 649 110 0.16 470 414 31.6 1053
94.0

3037 23.0

# 5 64 344 95 0.18 305 104 30.5 477
75.5

1202 6.1

# 6 53 363 150 0.15 280 125 39.5 783
67.5

2986 7.8

# 7 Dash up 37 253 136 0.15 163 105 25.3 766
73.9

3685 20

# 7 Dash down 65 393 135 0.16 217 103 26.2 777
77.9

3965 18.3
# 7 Dash 
frame up 97 668 80 0.15 441 487 28.4 1234

96.8
3500 28.9

# 7 Dash 
frame down 91 702 82 0.13 444 402 28.9 1201

96.7
3398 29.2

# 8 38 219 179 0.17 156 25.9 948
79.5

6573 4.0

# 9 Dash 162 672 95.1 0.24 435 27.2 926
78.5

3248 6.3
# 9 Upper dash 
cover 154 508 91 0.30 326 25.7 833

77.9
2970 5.3

at 40

# 1 26 645 127 0.04 575 465 27.5

# 2 26 214 115 0.12 161 125 20.6 808
84.7

4101 13.5

# 3 36 469 93 0.08 364 276 26.3 1332
86.0

4319 24.7

# 4 28 666 74 0.04 400 417 27.9 1121
95.0

2930 26.9

# 8 16 275 185 0.06 189 25.5 1067
90.8

7764

# 9 Dash 64 613 102 0.1 464 26.2 847
89.0

3324 7.7
# 9 Upper dash 
cover 44 590 108 0.08 419 25.9 774

89.3
3254 6.7

[ROP 556-39]
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A.7.3 Table A.7.3 includes fire test data for some vehicle seating materials 
tested horizontally at end use thickness. 

Table A.7.3 Cone Calorimeter Fire Test Data for Vehicle Seating Materials. [3–5]

Units Seat Foam 1 Fabric 1 Units Seat a Seat b Foam Fabric
at 25 kW/
m2 35 25 25

at 25 kW/
m2

Pk RHR kW/m2 259 283 345 Pk RHR kW/m2 296 321 418 162

TTI s 23 6 35 TTI S 15 37 3 42

THR MJ/m2 31 12 8 THR MJ/m2 128 24 69 10

FPI s m2/kW 0.09 0.02 0.103 FPI s m2/kW 0.05 0.114 0.006 0.262

Ht Comb MJ/kg 20.9 23.6 20.1 SEA m2/kg 365 536 375 543

Avg RHR kW/m2 58 175 187 MsLs % 83.2 65.2 90.4 76.8

Avg RHR 3 kW/m2 119 65 41 TTE S 1117 363 271 131
at 40 kW/
m2 Ht Comb MJ/kg 19.8 19.3 25.6 16.6

Pk RHR kW/m2 337 435 Avg RHR kW/m2 145 69 252 103

TTI MJ/m2 2 18
Avg RHR 

3 kW/m2 201 113 306 53

THR s m2/kW 14 9 SmkFct MW/m2 449 156 233 34

FPI MJ/kg 0.006 0.041 TSR — 2208 554 993 296

Ht Comb kW/m2 23.4 20.5 Pk RSR 1/s 10.2 9.7 6.8 6.5

Avg RHR kW/m2 237 218 Avg MLR g/s 0.068 0.031 0.088 0.058

Avg RHR 3 kW/m2 73 46

at 25 kW/
m2

Tig

RHR Max 
(kW/m2)

THR (MJ/
m2)

FPI
RHR 3 

min

Mass loss 
(g/%)

EHC 
(MJ/
kg)(seconds)

(s m2 

/kW) (kW/m2)

Seat Fabric 16 213 16.9 0.075 94 9.2/82.4 16.2
at 40 kW/

m2

Seat Fabric 8 315 19.6 0.025 109 9.6/82.6 18.1
[ROP 556-39]

A.7.4 Table A.7.4 includes fire test data for some vehicle flooring materials 
tested horizontally at end use thickness. 

Table A.7.4  Cone Calorimeter Data for Vehicle Floor Covering Materials at Heat Flux Indicated (in kW/m2) [3–5]

Tig
RHR 
Maximum THR FPI

RHR 
Average 3 
Minutes

RHR 
Average Ht Comb

SEA 
Average

Mass 
Loss TSR

RSR 
Maximum

(s) (kW/m2) (MJ/m2)
(s m2 

/kW) (kW/m2) (kW/m2) (MJ/kg) (m2/kg) % (-) 1/s

at 25

# 1 60 373 49 0.16 257 235 26.7 558 61 1024 10

# 2 103 349 48 0.30 220 80 30.6 647 37 874 8.5

# 3 59 205 99 0.29 173 80 27.6 526 46 1846 4.1

# 4 31 167 56 0.18 114 17.4 264 67 846 1.1

at 40

# 1 41 450 51 0.09 268 261 26.4 515 61 993 11

# 4 16 195 71 0.08 140 20.2 348 70.3 1235 1.5
[ROP 556-39] 



556-43

Report on Proposals A2006 — Copyright, NFPA NFPA 556 

DRAFT

A.7.5 The fire performance properties of some headliner materials tested 
horizontally in end use thickness are summarized in Table A.7.5. [ROP 556-39]

Table A.7.5 Cone Calorimeter Data for Car or Van Headliner Materials at Heat Flux Indicated (in kW/m2) [3–5]

Tig
RHR 
Maximum THR FPI

RHR Avg 
3 minutes

RHR 
Average Ht Comb

SEA 
Average Mass Loss TSR

RSR 
Maximum

(s) (kW/m2) (MJ/m2) (s m2 /kW) (kW/m2) (kW/m2) (MJ/kg) (m2/kg) % (-) 1/s

at 25

# 1 65 202 61 0.33 136 122 12.3 96 78 341 4.8

# 2 9 298 6 0.03 31 131 28.2 254 13 51 2.7

# 3 17 217 4 0.08 22 5.0 62 55 52

# 4 12 360 14 0.03 80 24.2 722 69 432 3.7

# 5 Cover 13 205 0.07 21 127 12.2
# 5 
Backing 8 107 0.07 31 64 11.3
# 5 
System 12 206 0.06 64 123 11.3

at 40

# 1 28 307 64 0.09 187 162 12.4 95 78 337 6.7

# 3 5 277 5 0.02 15 23.8 250 15 50 1.6

# 4 5 388 16 0.01 89 25.9 579 68 357 2.7

# 5 Cover 7 219 0.03 21 130 11.6
# 5 
Backing 3 126 0.02 29 84 11.6

Note: Materials 1 through 4 were vinyl materials with a foam backing.  Material 5 had a vinyl cover and a felt backing.
[ROP 556-39]

A.7.6 Table A.7.6 includes fire test data for some vehicle interior finish 
materials used on vehicle doors. [ROP 556-39, 42]

Table A.7.6 Cone Calorimeter Data for Nine Car or Van Interior Trim Materials at Heat Flux Indicated (in kW/m2) [3–5]

Tig
RHR 

Maximum THR FPI

RHR 
Average 3 
minutes

RHR 
Average Ht Comb

SEA 
Average

Mass 
Loss TSR

RSR 
Maximum

(s) (kW/m2)
(MJ/
m2)

(s m2 

/kW) (kW/m2) (kW/m2) (MJ/kg) (m2/kg) % (-) 1/s
at 25 
kW/m2 

# 1 30 357 63 0.08 175 111 15.7 155 84 502 9.6
# 2 
Fabric-
Foam 10 254 15 0.04 76 107 16.2 793 69 614 15.8

# 3 65 468 88 0.14 382 183 28.3 1394 93 4316 23.1

# 4 59 483 93 0.12 297 91 33.7 462 83 1259 7.9

# 5 41 480 75 0.08 274 67 20.7 278 85 870 8.7

# 6 95 391 42 0.24 184 46.1 254 32 243 0.5

at 40 
kW/m2

# 1 11 315 56 0.04 174 103 15.9 174 86 496 7.9

# 6 37 623 63 0.06 268 33.3 273 66 516 0.9

[ROP 556-39]

A.7.8.2 It has been demonstrated that plastic materials that obtain a V0 
classification when tested in accordance with UL 94 exhibit improved fire 
safety properties with respect to small ignition sources. [5] 

[ROP 556-45]

A.8.3.2 One project investigated 13 collision-related fires and showed that fire 
originating in the engine compartment reached the passenger compartment in 
less than 8 minutes and occasionally in as low as 2 to 4 minutes [7].
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In a different study, three full-scale fire tests where a fire was initiated near the 
bulkhead in passenger vans showed that, once ignited, the combustible dash 
and HVAC components and the headliner cause fire growth and propagation 
inside the passenger compartment. In each case the fire resulted in untenable 
conditions in the passenger compartment after a few minutes. These tests 
indicate that temperatures in the passenger compartment were in excess of 
800°C within 3 to 6 minutes. [5, 8].

In the first test, a shallow pan of gasoline (50 mL) and gasoline soaked 
crumpled newspaper were placed on the passenger side of the floor under the 
dash of a passenger van and were ignited. The van was not collision damaged 
and the driver and passenger side door windows were rolled down three-
quarters of the way. Flames emerged from the HVAC vent on the face of the 
dash on the passenger side at 2 minutes after ignition of the gasoline. The 
passenger compartment was fully involved at 4 minutes after ignition of the 
gasoline. 

In the second test, a passenger van was modified to simulate a front-end 
collision. Modifications to the van included removing the front windshield, 
removing the rear side windows, displacing the roof forward so the headliner 
was directly above the dash, displacing the dash upward in the center, and 
placing the engine cover 6 in. back from the dash. A 1 in. (25.4 mm) propane 
flame was positioned in the area of the engine cover under the dash on the 
passenger side floor area. At 1 minute, 56 seconds after ignition, fire was 
observed on the dash. Flames from the dash impinged on and ignited the 
headliner at 2 minutes, 17 seconds. The front of the van was fully involved at 2 
minutes, 40 seconds after ignition and fire emerged from the rear side windows 
at 3 minutes, 3 seconds after ignition.

In the third test, the fire test was performed with a passenger van modified 
to simulate a front-end collision. The ignition source, location of the ignition 
source, and modifications to the van test were the same as described for the 
second test. Fire was observed emerging from the passenger side dash HVAC 
vents and in the area of the engine cover at 2 minutes after ignition. Flames 
from the dash impinged on and ignited the headliner at 4 minutes, 20 seconds. 
The passenger compartment of the van was fully involved at 5 minutes, 10 
seconds after ignition. [ROP 556-43]

A.8.4 A full-scale fire test was conducted at Factory Mutual (FM) where an 
engine compartment fire propagated into the passenger compartment through 
the HVAC housing. A fire was initiated in the engine compartment of a front-
end collision damaged passenger vehicle.  The full-scale test was performed 
in 1997 by Factory Mutual as part of the Fire Initiation and Propagation Tests 
for General Motors [9, 10]. The 55 km/hour impact with a steel pole caused 
damage to the bumper and hood, displaced the engine and transmission 
rearward, broke the HVAC modules, cracked the windshield, and caused 
punctures and openings in the bulkhead and floor pan.  No fuel leaks occurred 
as a result of the impact but transmission fluid, oil, and brake fluid were pooled 
under the engine compartment, and the hood lining was sprayed with a coolant-
water mixture prior to the full-scale fire test.  A 4.2 kW propane-fueled burner 
was placed in the vicinity of the collision damaged upper and lower HVAC 
module at the rear right side of the engine compartment.  The propane to the 
burner was turned off after 2 minutes.  Flames from the burner ignited the 
engine and transmission wire harnesses and/or an HVAC hose.  The fire spread 
to involve the HVAC module housing (talc-filled polypropylene).  Molten 
plastic from the housing fell and accumulated on the exhaust manifold heat 
shield and self-extinguished.  Fire spread laterally along the bulkhead and into 
the air inlet area at the base of the windshield at 3 minutes 30 seconds after 
ignition of the burner.  Temperatures at the windshield were 600°C at 4 minutes 
after ignition.  Fire also spread forward in the engine compartment.  Flames 
propagated into the passenger engine compartment through the HVAC module 
and the windshield simultaneously at 11 minutes after ignition and emerged 
through the defroster outlet of the instrument panel at 14 minutes 92 seconds.  
The cracked windshield failed, and hot pieces of the windshield fell and burned 
but did not establish a propagating fire on top of the dash (see also Section 
8.5).  The fire was manually extinguished at 16 minutes after ignition before 
the fire in the passenger compartment could spread.  Post-test examination 
of the engine compartment and passenger compartment showed the HVAC 
module and other plastic dash components were largely consumed.

 [ROP 556-53]

A.8.5.2 In one test, a passenger minivan was first subjected to a movable 
barrier crash test [11].  The impact was at the front driver side corner of the 
vehicle.  The windshield was broken but otherwise intact while the driver’s 
side door window was shattered as a result of the impact.  Approximately 5 
minutes after impact, a fire started in the engine compartment in the vicinity of 
the battery and power distribution center.  This fire was manually extinguished.  
For the full-scale fire test, a 1.2 kW nichrome wire igniter was positioned 
between the battery housing and the power distribution center.  Observation of 
fire inside the engine compartment in the area of the battery was considered 
as the start of the test.  Flames propagated into the passenger compartment 
through the windshield and HVAC related openings in the bulkhead.  At 4 
minutes after sustained combustion in the engine compartment, fire from 
the engine compartment melted the polymer in the broken windshield, and 
flaming pieces of windshield fell into and ignited materials in the passenger 
compartment on the dash, seat, and floor.  The headliner was ignited as a 
result of the fire penetrating the windshield and the windshield failing at 10 

to 11 minutes after sustained combustion in the engine compartment.  Fire 
propagated inside the passenger compartment from the front of the minivan to 
the rear.  Flashover conditions inside the passenger compartment occurred prior 
to manual extinguishment of the fire at 11 minutes after the start of the test.

In another test, a movable barrier impacted the front driver’s side of the vehicle 
[12].  Power steering fluid was released during the impact and was ignited by 
the hot exhaust manifold.  This engine compartment fire was extinguished.  
An engine compartment fire was initiated using an aerosol spray of power 
steering fluid and a propane torch.  The fire impinged on and ignited methanol 
vapors inside the broken windshield wiper fluid reservoir.  The burning vapors 
inside the windshield wiper reservoir ignited the plastic reservoir container 
in 4 to 6 minutes after ignition of the vapors.  The fire spread to other nearby 
combustible materials in the engine compartment.  After 22 minutes, the fire 
in the engine compartment impinged on the broken windshield.  Burning 
pieces of the windshield fell into the passenger compartment and ignited the 
seat cushion, center console, and steering wheel at 26 minutes after ignition 
of the vapors inside the windshield wiper reservoir.  The fire was manually 
extinguished at 27 minutes after ignition of vapors inside the windshield wiper 
reservoir.  

[ROP 556-56]

A.10.1 Full-scale fire tests on collision-damaged vehicles were conducted 
by General Motors for NHTSA/Department of Transportation.  Two of the 
fire initiation and propagation tests involved a pool fire of gasoline under the 
vehicle. The gasoline pool fires penetrated into the passenger compartments in 
under 4 minutes.

In one test [13], a movable barrier impacted the rear end of a passenger vehicle.  
The impact caused seam openings in the wheel house and a gap at the bottom 
of the driver’s door.  The fuel tank was not compromised during the impact 
and no leaks occurred.  A subsequent test was conducted to simulate a fuel 
leak.   A simulated fuel leak in which a total of 4 L (1.05 gal) of gasoline were 
delivered discharged at a rate of 515 cm3/minute forming a pool under the 
vehicle was evaluated.  The gasoline pool was ignited with a propane torch.  
The fire was concentrated at the rear of the vehicle.  Fire penetrated into the 
passenger compartment through an open seam in the left rear wheel house, the 
gap at the bottom of the driver’s side door, and a floor pan drain hole under the 
vehicle.  The flames penetrated the open seam in the left rear wheel house at 
10 to 20 seconds after ignition of the pool and ignited the passenger seat, trim, 
and carpet.  The fire in the passenger compartment impinged on and ignited 
the headliner at 30 seconds after the pool was ignited.  Flames spread from the 
rear of the passenger compartment to the front of the passenger compartment 
along the headliner at 180 to 190 seconds after ignition.  The vehicle fire was 
manually extinguished at 210 seconds after the start of the test.

A second test involved igniting a pool of gasoline under the rear cargo area of 
a collision-damaged sport utility vehicle [14].  Before the fire test, a movable 
barrier struck the left rear driver’s side at 52.4 miles per hour (84.4 km/
hour).  The impact caused a number of seam openings and gaps and upward 
displacement in the area of the left side rear of the vehicle and broke the left 
and right side rear window panes and the lift gate window.  The fuel tank and 
system did not leak as a result of the impact.  A subsequent test was conducted 
to simulate a fuel leak.   A simulated fuel leak in which a total of 4 L (1.05 gal) 
of gasoline were discharged at a rate of 750 cm3/minute forming a pool. 4 L 
(1.05 gal) of gasoline were delivered at 750 cm3/minute near the rear inboard 
corner of the fuel tank under the vehicle was evaluated.  The pool was ignited 
with a propane torch.  Flames from the gasoline pool first penetrated to the 
passenger compartment through seam openings and gaps at 120 seconds after 
ignition of the pool.  Fire also penetrated into the passenger compartment 
through the broken rear glass panes and lift gate window.  Fire in the cargo area 
impinged on and ignited the headliner panel at 150 seconds after ignition. The 
spare and rear left tires both failed and ruptured in less than 160 seconds.  The 
fire was manually extinguished at 170 seconds. [ROP 556-62]  

A.12.3.6 See A.7.8.2.

Annex B  Informational References
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B.1 NFPA Publications.  National Fire Protection Association, 1 Batterymarch 
Park, Quincy, MA  02169-7471.

(A.3.3.3) NFPA 101 Life Safety Code, 2003

B.2 ASTM Publications. ASTM International, 100 Barr Harbor Drive, P.O. 
Box C700, West Conshohocken, PA, 19428-2959.  

(A.7.3) ASTM E1474, “Standard Test Method for Determining 
the Heat Release Rate of Upholstered Furniture and Mattress Components or 
Composites Using a Bench Scale Oxygen Consumption Calorimeter”

B.3 UL Publications. Underwriters Laboratories, Inc., 333 Pfingsten Road, 
Northbrook, IL 60062-2096.
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UL 94, Standard for Safety - Test for Flammability of Plastic 
Materials for Parts, Devices, and Appliances. 
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