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ABSTRACT

The first edition of the set of "International Codes" (to replace the regional
codes issued by BOCA, SBCCI and ICBO) has issued in 2000, and action on
the first revision (2001 supplement) has also occurred this year.  NFPA has
announced that they will be responsible for an alternative set of codes, in
particular a new building code, entitled NFPA 5000.  New fire standards are
being issued by ASTM and NFPA, on a continuing basis.  Regulatory
authorities are developing fire safety requirements for various applications,
most notably in transportation and furniture or furnishings.  European
requirements are also being modified. This paper will discuss the most relevant
activities.

CODES AND STANDARDS

It is important to start by clarifying the terminology used:

! Regulations are documents with the force of law which list general objectives and act
as a framework for more detailed requirements.  One example could be a United
Kingdom law requiring fire safe upholstery.

! Codes are documents connected with regulations, but which comprise more specific
requirements and are valid for particular cases such as hospitals or schools. If they also
offer practical solutions, they may be called codes of practice.  An example associated
with the law above would be a building code detailing the type of test method that
different types of upholstery must meet in each type of building.



! Standards are documents referred to either in regulations or in codes and which put
forward special techniques to quantify results.  Typical examples of standards are test
methods for various properties.  An example associated with the running example of
United Kingdom upholstery would be the test methods assessing the fire performance
of upholstery composites or components.  Organizations writing standards often not
only write test methods but also guides, specifications and practices.

! Guides are documents that explain the concepts associated with particular issues, such
as test methods or properties.  An associated example would be a guide explaining
how to build fire safe upholstered furniture or mattresses.

Organizations Issuing Codes:

Traditional Building Codes:
# Intern. Conf. Building Officials (ICBO):

Uniform Building Code - UBC (West of Mississippi)
# Building Officials & Code Administrators Intern. (BOCA):

National Building Code - NBC (Northeast and Midwest)
# Southern Bldg Code Congress Intern. (SBCCI):

Standard Building Code - SBC (Southeast)

New Building Codes:
#  International Code Council (ICC; Members: ICBO, BOCA, SBCCI)

International Building Code: IBC (Countrywide)
# National Fire Protection Association (NFPA)

NFPA 5000 (to be issued in 2002)

Fire Codes:
# Uniform Fire Code (UFC: issued by Western Fire Chiefs)
# International Fire Code (IFC: issued by ICC)
# NFPA 1: Fire Prevention Code (issued by NFPA)

Other National Fire Protection Association codes of FRCA interest:
# NFPA 70 (National Electrical Code, NEC)
# NFPA 72 (National Fire Alarm Code)
# NFPA 75 (Standard for the Protection of Electronic Computer/Data Processing

Equipment)
# NFPA 90A (Standard for the Installation of Air-Conditioning and Ventilating

Systems)
# NFPA 90B (Standard for the Installation of Warm Air Heating and Air-Conditioning

Systems)
# NFPA 99 (Standard for Health Care Facilities)



# NFPA 101 (Life Safety Code: Code for Safety to Life from Fire in Buildings and
Structures )

# NFPA 102 (Grandstands and Bleachers: Standard for Grandstands, Folding and
Telescopic Seating, Tents, and Membrane Structures)

# NFPA 130 (Standard for Fixed Guideway Transit and Passenger Rail Systems)
# NFPA 301 (Ships: Code for Safety to Life from Fire on Merchant Vessels)
# NFPA 501 (Standard on Manufactured Housing)

Other Codes:
# International Mechanical Code (IMC): issued by ICC
# Uniform Mechanical Code (UMC): issued by IAPMO

(International Association of Plumbing and Mechanical Officials, West Coast)
# International Residential Code (IRC): issued by ICC
# New York State set of codes (issued by New York State)

Organizations Issuing Fire Standards:

ASTM: American Society for Testing and Materials
# Committee E05 on Fire Standards

# Committee C16 on Thermal Insulation
# Committee D07 on Wood
# Committee D09 on Electrical and Electronic Insulating Materials
# Committee D13 on Textiles
# Committee D20 on Plastics
# Committee F15 on Consumer Products
# Committee F23 on Protective Clothing
# Committee F25 on Ships
# Committee F33 on Detention Occupancies

CBHF: Bureau of Home Furnishings and Thermal Insulation of California
CPSC: Consumer Product Safety Commission
CSA: Canadian Standards Association
FAA: Federal Aviation Administration
FM: Factory Mutual
IEC: International Electrotechnical Commission
IMO: International Maritime Organization
ISO: International Organization for Standardization
NFPA: National Fire Protection Association: Technical Committee on Fire Tests
UL: Underwriters Laboratories
ULC: Underwriters Laboratories of Canada

RECENT ACTIVITIES ON ELECTRICAL/OPTICAL FIBER CABLES



Plenum Cables: The area with the greatest controversy is plenum cables.  NFPA
defines plenum as: "Plenum. A compartment or chamber to which one or more ducts are
connected and that forms part of the air distribution system." (in NFPA 90A).  It is the
National Electrical Code (NEC, NFPA 70) which regulates all cable listing and use.  In the
NEC (1999)  the following types of plenum cables are designated:

Table 1 - Plenum Cables per the National Electrical Code

Listing Article Type of Cable Fire Test

CL2P 725-71 Class 2 Circuit NFPA 262

CL3P 725-71 Class 3 Circuit NFPA 262

FPLP 760-61 Power Limited Fire Alarm NFPA 262

OFNP 770-51 Nonconductive Optical Fiber NFPA 262

OFCP 770-51 Conductive Optical Fiber NFPA 262

CMP 800-51 a Communications NFPA 262

MPP 800-51 g Multi Purpose:
Communications/Fire Alarm

NFPA 262

CATVP 820-51 Community Antenna TV NFPA 262

BLP 830-5 Network-Powered Broadband
Communications Low Power

NFPA 262

Proposals Received for NEC-2002

CL2P 50 725-71 CL2P Limited Combustible NFPA 255/259

CL3P 50 725-71 CL3P Limited Combustible NFPA 255/259

FPLP 50 760-61 FPLP Limited Combustible NFPA 255/259

OFNP 50 770-51 OFNP Limited Combustible NFPA 255/259

OFCP 50 770-51 OFCP Limited Combustible NFPA 255/259

CMP 50 800-51 a CMP Limited Combustible NFPA 255/259

MPP 50 800-51 g MPP Limited Combustible NFPA 255/259

CATVP 50 820-51 CATVP Limited Combustible NFPA 255/259

During the present cycle of changes to the NEC, a number of proposals have been
made to add new designations for plenum cables.  The NEC Code making Panels



recommended to accept the creation of all the new designations, except for MPP 50.  The
proposed new plenum cable designations (see Table) would have to be listed for use in
plenums and would have to meet, additionally, a requirement that the cable is "limited
combustible" (i.e. has a potential heat content not to exceed 3500 BTU/lb (ca. 8 MJ/kg), when
tested in an oxygen bomb calorimeter per NFPA 259, as instructed in NFPA 90A) and that it
meets a smoke developed index of 50 when tested according to NFPA 255/ASTM E 84
(Steiner tunnel for materials) instead of meeting the requirements of NFPA 262 (Steiner tunnel
test developed specifically for plenum cables).  The only cable insulation or jacketing
materials that can meet "limited combustible" requirements are fluoropolymers, as the gross
heat of combustion of polyolefins and PVC (the other materials typically used for coating
plenum cables) is much higher.  Typical values of potential heat for polyolefins range
between 25 and 40 MJ/kg and those for vinyls between 15 and 25 MJ/kg; not even all
fluorinated coating materials meet the limit.  With regard to the Steiner tunnel test, the
proposals to replace NFPA 262 with NFPA 255 are ironic in that NFPA 262 was "invented"
in the late 1970s specifically as no suitable test method was deemed to exist, and the Steiner
tunnel has been used for building materials since 1950!

The other sets of proposals that were received in this cycle addressed the fate of the
plenum cables after they have been used, i.e. once they have been abandoned.  The rationale
for these proposals is that (a) the use of plenum cable has grown very rapidly over recent
years, and (b) it is common for the next generation of cables to be installed simply next to the
old one, and just to cut off service to old cable and abandon them.  The new proposals can be
broken down into three types: (a) take out all cables once they have been abandoned; (b) take
out abandoned cables after they exceed a certain amount and (c) take out cables unless they
are limited combustible and comply with the new designations.  The critical NEC code
making panels, CMP 16, deals with articles handling characteristics of communications
cables, namely articles 725, 760, 770, 800, 820 and 830.  The panel recommended accepting
the incorporation of language stating: "Abandoned cables, not intended for future use, shall
not be permitted to remain."  However, they recommended placing this sentence in a location
where it applies to all cables and not just to plenum cables, which causes a problem for users
of power cables, where accumulation does not occur.  The panel also recommended adding
definitions of abandoned cable, as follows: "Abandoned cable: Cable that is neither
terminated at both ends, at a connector or other equipment, nor identified for future use with
a tag."

CMP 12 recommended accepting the incorporation of language stating: "Abandoned
cables shall not be permitted to remain." into article 645 which deals with the use of
information technology.  CMP 3 recommended rejecting a proposal to incorporate similar
language to article 300, making the removal of all abandoned cable in plenums a general NEC
policy.  The NEC Technical Correlating Committee stated that the recommendations on these
proposals to CMP 3 and CMP12 be referred to CMP 16 for correlation.  Key proposals on
plenum cable issues are in Table 2; note repetitions.



Table 2.  Key NEC Proposals Relating to Plenum Cable

Proposal # Section # Submitter/Organization
3-100 300-22e M. Hirschler/Plenum Cable Assoc.
12-106 645-5 d(6) M. Hirschler/Plenum Cable Assoc.
16-32 725-2 R. Jensen/Telecom. Design
16-33 725-2 R. Jensen/Telecom. Design
16-35 725-3 a S. Kaufman/Lucent Technol.
16-74 725-54e S. Kaufman/Lucent Technol.
16-75 725-54e S. Egesdal/Honeywell

16-76, 79 725-54e H. Smith-Petee/Geon
16-77 725-54e A. Weidman/SPI Fluoropolymers
16-78 725-54e D. Kiddoo/AlphaGary
16-80 725-54e R. Jensen/Telecom. Design
16-82 Table 725-61 S. Kaufman/Lucent Technol.
16-83 725-61a M. Hirschler/Plenum Cable Assoc.
16-84 725-71 D. Kiddoo/AlphaGary
16-85 Table 725-71 S. Kaufman/Lucent Technol.
16-88 725-71 b S. Kaufman/Lucent Technol.
16-89 725-71 b S. Egesdal/Honeywell
16-109 760-2 R. Jensen/Telecom. Design
16-110 760-2 R. Jensen/Telecom. Design
16-111 760-3 a S. Kaufman/Lucent Technol.
16-127 760-30 b 2 M. Hirschler/Plenum Cable Assoc.
16-139 760-54 e S. Kaufman/Lucent Technol.
16-140 760-54e S. Egesdal/Honeywell

16-141/143 760-54e H. Smith-Petee/Geon
16-142 760-54e D. Kiddoo/AlphaGary
16-144 760-54e R. Jensen/Telecom. Design
16-145 Table 760-61 S. Kaufman/Lucent Technol.
16-148 760-71 D. Kiddoo/AlphaGary
16-149 760-71 b S. Egesdal/Honeywell
16-151 760-71 e S. Kaufman/Lucent Technol.
16-152 Table 760-71 e S. Kaufman/Lucent Technol.
16-154 770-2 R. Jensen/Telecom. Design
16-155 770-2 R. Jensen/Telecom. Design
16-162 Table 770-50 S. Kaufman/Lucent Technol.
16-164 770-51 S. Kaufman/Lucent Technol.
16-165 770-51 D. Kiddoo/AlphaGary

Proposal # Section # Submitter/Organization
16-169 770-51 b S. Kaufman/Lucent Technol.
16-173 770-52 d S. Kaufman/Lucent Technol.



16-174 770-52 d A. Weidman/SPI Fluoropolymers
16-175 770-52 d D. Kiddoo/AlphaGary
16-176 770-52 d R. Jensen/Telecom. Design
16-177 Table 770-53 S. Kaufman/Lucent Technol.
16-182 770-53 a M. Hirschler/Plenum Cable Assoc.

16-185/186 770-54e H. Smith-Petee/Geon
16-189 800-2 R. Jensen/Telecom. Design
16-190 800-2 R. Jensen/Telecom. Design
16-191 800-3 S. Kaufman/Lucent Technol.
16-224 Table 800-50 S. Kaufman/Lucent Technol.
16-226 800-51 S. Kaufman/Lucent Technol.
16-227 800-51 D. Kiddoo/AlphaGary
16-230 800-51 g S. Kaufman/Lucent Technol.
16-231 Table 800-51 g S. Kaufman/Lucent Technol.
16-232 800-51 h S. Kaufman/Lucent Technol.
16-243 800-52 b S. Kaufman/Lucent Technol.

16-245/249 800-52b H. Smith-Petee/Geon
16-246 800-52 b A. Weidman/SPI Fluoropolymers
16-247 800-52 b D. Kiddoo/AlphaGary
16-248 800-52 b M. Kapuscinski/NORDX
16-250 800-52 b R. Jensen/Telecom. Design
16-254 Table 770-53 S. Kaufman/Lucent Technol.
16-256 770-53 a M. Hirschler/Plenum Cable Assoc.
16-273 820-2 R. Jensen/Telecom. Design
16-274 820-2 R. Jensen/Telecom. Design
16-297 Table 820-50 S. Kaufman/Lucent Technol.
16-298 820-51 S. Kaufman/Lucent Technol.
16-299 820-51 D. Kiddoo/AlphaGary
16-302 820-51 b S. Kaufman/Lucent Technol.
16-310 820-52 b S. Kaufman/Lucent Technol.
16-312 820-52 b D. Kiddoo/AlphaGary
16-313 820-52 b R. Jensen/Telecom. Design
16-316 Table 820-53 S. Kaufman/Lucent Technol.
16-318 820-53 a M. Hirschler/Plenum Cable Assoc.

16-320/321 820-54 e H. Smith-Petee/Geon
16-327 830-5 D. Kiddoo/AlphaGary
16-364 830-55 a M. Hirschler/Plenum Cable Assoc.
16-369 830-58 b D. Kiddoo/AlphaGary

The closing date for comments on these (and on all other NEC proposals) is October
27, 2000, at 5 pm Eastern time, and after the code making panels make their recommendations



on the proposals, the 2002 edition of the NEC code will be approved at the NFPA meeting in
Anaheim, CA, on May 14-18, 2001.

Mechanical codes and NFPA 90A all apply to regulation of plenum areas.  In such
areas, plenum construction materials must be non combustible or "limited combustible" (see
above for NFPA 259 criteria) and have a smoke developed index (using NFPA 255/ASTM
E 84) of less than 50.  Plenum cables and some other materials (including pipe and duct
insulation) are permitted to be used provided they meet different criteria, via exceptions.
Plenum cables must meet the criteria of NFPA 262 (i.e. a flame spread not to exceed 5 ft, a
maximum optical density not to exceed 0.50 and an average optical density not to exceed
0.15).  Proposals analogous to those on the NEC were submitted by Allen Weidman and
Donald Belles, for SPI Fluoropolymers, to two mechanical codes: IMC and UMC.  They also
asked for a new class of plenum cable to be accepted and for that class of cable to be the only
one that need not be removed from plenums.  These proposals were rejected, following the
earlier rejection of the same proposals by the NFPA Standards Council to similar proposals
on NFPA 90A.  The mechanical code proposals can still be challenged at the regional code
meetings this fall.

A proposal was made to the International Electrical Code (issued by ICC, see also
below) to require that all fire alarm cables be mineral insulated cables (MI cables), which
would have eliminated a market for plenum cables.  This was rejected.

Other cable code and regulatory issues:
The expanded use of NM cable in various occupancies was discussed extensively in

the NEC.  The National Multi Housing Council submitted various proposals to permit wider
use, especially to eliminate the 3-story limitation (i.e. the requirement that cables must be
installed in conduit) in residential occupancies (CMP 7) and to extend to some assembly
occupancies (CMP 15).  All the proposals were recommended for rejection, for different
reasons.  CMP 7 was inclined to grant some compromise suggestion, in view of a proposed
fire hazard assessment attached, but no agreement was reached on the extent of the suggested
revisions.  In terms of assembly occupancies at CMP 15, the panel was adamant that NM cable
is unsuitable for such places, where there may be hundreds of people present.  The
International Code Council has increased the applicability of its own International Electrical
Code, to deal with NM cable exclusively.  The International Electrical Code is simply a formal
document that says the NEC applies, except for a section that is proposed to say that the use
of NM cable should not be limited by occupancy type or by occupancy height, thereby
bypassing the NEC.  There is likely to be further debate on this at the challenge hearings on
the ICC codes at the regional model code bodies in the fall of 2000.  The European Fire
Performance of Electrical Cables (FIPEC) project is likely to form the basis for European
cable regulation, using a vertical cable tray test.

The fire safety of ships is regulated by the US Coast Guard, unless the ship sails in
international waters, in which case the applicable authority is SOLAS (International



Convention for Safety of Life at Sea, managed by IMO, through their Fire Test Procedures
Code).  Electrical cables and installations are regulated by the Code of Federal regulations,
46 CFR Subchapter J (Electrical Engineering), sections 110-113.  The Coast Guard wants the
regulation to come via consensus codes and standards, and wants to delegate this to NFPA
301.  The technical committee on NFPA 301 has recommended accepting the creation of a
new chapter on fire performance of cables in merchant ships.  The proposed chapter would
include the same hierarchy of cables, particularly in terms of data and communications cables,
as in the NEC, but starting with IEEE 1202/CSA FT4 (vertical cable tray test at a 20° angle):
CSA FT4, UL 1666 and NFPA 262.  This is critical, as it should help to improve fire safety
in ships.  The NEC cannot directly apply to ships because of the concept of grounding which
must be addressed differently in ships than on earth.  Other naval cables are mostly controlled
by the 1983 edition of IEEE 45 (Recommended Practice for Electric Installation on
Shipboard).  The standard was not updated until 1998, and the update was believed to be too
commercial and has not been widely adopted (and was rejected by the Coast Guard).  A new
edition of IEEE 45 will be issued in 2001, which will have exclusively performance
requirements for cables (and a minimum fire performance of IEEE 1202/CSA FT4). 
Construction details for most naval power cables will be included in a new standard, IEEE
1580, also to be issued in 2001.

Cables in new passenger rail transportation now must meet fire safety requirements,
which were previously only guidelines.  NFPA 130 has expanded its scope in the 2000 edition
to address not just Fixed Guideway Transit Systems (i.e. underground city trains) but all
passenger rail systems.  There have been, however, no recent requirement changes for
electrical cables or electrical installations.  The new edition of NFPA 130 also discusses the
need to consider heat release rate as a critical component of fire hazard assessment, and that
the mandatory rules are simply one way of solving the fire safety problem.  In 1999 two major
developments occurred: the Federal Railroad Administration (FRA) published a new
mandatory Rule, to be applied to all new rail passenger systems, and the ASTM committee
on Fire Standards issued a new guide for the fire hazard assessment of rail transportation
vehicles, both with significant new concepts for fire testing of electrical cables.  The new FRA
Rule are mandatory requirements; earlier ones were guidelines and voluntary requirements.
The new requirements contain only subtle changes for most materials (such as upholstery or
interior finish) but include a section on electrical cables, absent before, with new notes for
those.  The tests for wire and cable are almost identical to those in NFPA 130, which were not
before applied system wide.  Another major change the new FRA rule introduces is the
explicit assertion that alternate test methods can replace existing test methods (some examples
are included in notes).  Finally, the most important change is that the FRA Rule explicitly
states that it is desirable to use overall systems approaches to fire hazard, including
mentioning specifically the ASTM E2061 guide, which was, at the time of publication of the
FRA rule, under development at ASTM E05.

In aircraft, the regulatory authority is the FAA, via Title 14 in the Code of Federal
Regulations.  All of their fire test requirements are published in a Fire Test Handbook.  Wire



and cable needs to meet a relatively mild exposure to a Bunsen burner, at a 60 degree angle,
for 30 seconds, although the majority of the wire and cable actually used exhibits a fire
performance that significantly exceeds the test requirements.  The FAA has announced it
intends to search for a new test for materials concealed outside of the passenger cabin, and
wire and cable is prominent in that location.  They have a test under development for that
purpose, probably based on the flooring radiant panel (ASTM E648), but this is not likely to
happen before 2002.  There is also a test for wire and cable in a "designated fire zone" (based
on MIL SPEC W 25038E or on ISO 2685) and one for smoke emission from wire and cable,
using the NBS smoke chamber (ASTM E662).  The FAA prefers to develop test methods that
are of specific use to the industry, and to work with the interested parties in the industry to
complete the final test modifications and improvements.

Recent cable standards developments:

ASTM D09 has issued four cable test methods: two of them are vertical cable tray
tests, identical to UL 1685, one measuring smoke obscuration (ASTM D 5424) and one
measuring heat release (ASTM D 5537).  The other two test methods are applications of the
cone calorimeter for heat release (ASTM D 6113) and for smoke corrosivity (ASTM D 5485).
The latest project is that the committee is working on standardizing the UL VW-1 test, and
has long term goals of standardizing UL 1666 (riser cable test).  There is a project, which has
been in the works for several years without getting anywhere, for generating a guide on toxic
potency, based on the results of the UPITT (University of Pittsburgh) test as used by New
York State,  that NEMA (National Electrical Manufacturers Association) obtained a number
of years ago.  The reason why this is being pursued is because that particular study, which was
very extensive, indicated that all cable materials, when analyzed on a per unit length basis, are
of similar smoke toxicity (other studies give different results), and there is always interest in
Europe in having toxicity specifications, and there is strong resistance to using animal
bioassays in any actual testing.  Using this data base may help eliminate the need for
conducting any testing.  I am personally opposed to this because the UPITT test is very flawed
and the results poor, so that using this data base would give credence to the test method.
There are two new fire activities "brewing" at ASTM D09: drafting of a test method for smoke
corrosivity by current leakage (as developed by Lucent/DuPont/UL) and drafting of a fire
hazard assessment using as the scenario wires and cables in concealed spaces in aircraft.

NFPA 262 (plenum cable test) has been updated considerably in 1999, with the
replacement of red oak wood by a polyvinylidene fluoride rod as the calibration material and
by improved diagrams and procedure descriptions.  The changes in apparatus descriptions
(mainly tightening of the options) means that a tunnel that is suitable for conducting NFPA
262 may also be suitable for conducting ASTM E 84/NFPA 255 tests (Steiner tunnel test for
building materials).  However, the opposite is likely not to be true, since most tunnels that do
not run NFPA 262 would not have made the changes needed to become identical to the UL
tunnel at Northbrook, IL.  In fact, the smoke released by the configuration that is now standard
for NFPA 262 is significantly higher than the smoke released by other configurations.  In the



year 2000, Tom Chapin (Lucent) managed an international harmonization project with 5 labs
(2 labs in the USA (UL and ETL/Intertek, 2 labs in the UK [Building Research Establishment
and Loss Prevention Council, now part of BRE], and 1 lab in Japan [JecTec]).  The project
was very successful, and led to an improved precision for the test method.  However,
additional changes were required, including a change in the heat input of 2% (from 300,000
BTU to 294,000 BTU).  The changes were brought to the NFPA Fire Tests Committee, for
approval as a "TIA" (Tentative Interim Amendment, meaning that it gets changed rapidly
without waiting for the cycle), which is likely to be approved by the NFPA Standards Council.
The 1999 version of NFPA 262 also includes optional measurements of heat release in the
exhaust.

RECENT ACTIVITIES ON BUILDING PRODUCTS

Interior Finish: Traditionally, interior finish has always been regulated by using the
Steiner tunnel for building products (ASTM E 84 or NFPA 255), and materials needed to meet
a Class A, B, or C (i.e. a flame spread index of # 25; # 75 or #200, respectively, all with a
smoke developed index of # 450).  In recent years there has been increased interest in
conducting room-corner tests in building code terminology: diversified testing).  Until
recently, room-corner tests did not incorporate smoke obscuration measurements, because
testing for the first one that was developed, at the University of California, Berkeley, was
conducted when their smoke meter was not functional.  In the meantime, several versions of
room-corner tests have been standardized.  The first NFPA version of the room-corner test,
which the scope says is applicable only to textile wallcoverings, NFPA 265 (ignition source
40 kW/150 kW; burner 2 inches from wall), has been amended to add smoke obscuration
measurements.  The ignition flame in that test does not reach the ceiling, so the test is
unsuitable for any ceiling coverings.  A newer room-corner test, NFPA 286, has an ignition
source of 40 kW/160 kW, burner against wall, and also requires smoke measurements; its
scope says it is applicable to all interior wall and ceiling finish, excluding textile wall
coverings.  The NFPA Fire Tests committee did not want to standardize another room-corner
test, to use the ISO 9705 100 kW/300 kW ignition source, as the test is not needed by NFPA.
ASTM E5 is working (very slowly) on developing such a standard.  The NFPA Fire Tests
committee may change its mind if the NFPA 301 Merchant Vessels committee applies the test
in its standard (which is likely).  The 2000 edition of NFPA 101, Life Safety Code, adds
smoke obscuration as part of the interior finish requirements.  This automatically harmonizes
it with the NFPA 1, Fire Prevention Code, as this code refers to NFPA 101 on interior finish.
Similar proposals were accepted by the International Building Code, the International
Residential Code and the International Fire Code, although in the International codes
challenges are still possible at the fall regional code meetings.  Residential occupancies
generally have minimal requirements, unless special considerations apply.  The requirements
for interior finish would now be harmonized throughout all the codes in the following fashion:



* Textile wall or ceiling coverings have two options: (a) they cannot exhibit flashover
when tested by NFPA 265 (but smoke is not limited), or (b) they must meet a Class
A in the ASTM E 84/NFPA 255 test and be present in a fully sprinklered facility.

* Expanded vinyl wall coverings have three options: (a)  they cannot exhibit flashover
when tested by NFPA 265 (but smoke is not limited), or (b) they cannot exhibit
flashover or a total smoke release exceeding 1,000 m2 when tested by NFPA 286, or
(c)  they must meet a Class A in the ASTM E 84/NFPA 255 test and be present in a
fully sprinklered facility.  Expanded vinyl ceiling coverings are permitted in options
(b) or (c) only.

* Foam plastic insulation is not permitted exposed as interior finish unless it is used as
trim only (which has an area limitation of 10%, must be highly dense and must meet
a Class C in the ASTM E 84/NFPA 255 test, on flame spread index but the smoke is
not limited) or it must meet a fire test that substantiates its fire performance
characteristics for the use intended under actual fire conditions.

* Surface nonmetallic raceways must meet a Class A in the ASTM E 84/NFPA 255 test
on flame spread index, but the smoke is not limited unless they exceed 10% of the
interior surface.

* Light transmitting plastics have an area limitation and must meet three small scale
tests: ASTM D 1929 ignition test, ASTM D 635 flammability test and ASTM D 2843
smoke obscuration test.

* All other interior wall and ceiling finish has two options, depending on the occupancy
in which it is installed: (a) it must meet a Class A, B, or C (with flame spread and
smoke developed indices) in ASTM E 84 test or (b) it cannot exhibit flashover or a
total smoke release exceeding 1,000 m2 when tested by NFPA 286.

Interior finish in ships, according to NFPA 301, must have a flame spread index not
exceeding 20 and a smoke developed index not exceeding 10 when tested in accordance with
ASTM E 84/NFPA 255.  No recent changes have been proposed.

Pipe and Duct Insulation: Mechanical codes (IMC and UMC) and NFPA 90A all
apply to regulation of plenum areas.  In such areas, plenum construction materials must be non
combustible or "limited combustible" (see above for NFPA 259 criteria) and have a smoke
developed index (using NFPA 255/ASTM E 84) of less than 50.  Plenum cables and some
other materials (including pipe and duct insulation) are permitted to be used provided they
meet different criteria, via exceptions. The exceptions for pipe and duct insulation require
them to be tested with the ASTM E 84/NFPA 255 test and have a flame spread index of # 25
and a smoke developed index of # 50.  Recently there was significant activity on all these
fronts to make changes, introduced by NAIMA (North American Insulation Manufacturers



Association, comprised of fiberglass and mineral wool insulation manufacturers) requiring the
materials to be "limited combustible" or to comply with the requirements of not being
permitted to be used exposed unless they are tested by a room-corner test.  All of those
proposals were rejected.  A controversy that is still unresolved is whether the systems must
be tested "as a composite" or each component individually; there are no mounting instructions
in the standards for dealing with this, but work is in progress to develop mounting methods.

Foam Plastic Insulation: Foam plastic insulation is not permitted to be used exposed,
unless it meets a full scale realistic test.  The new ICC codes have been developed with
relatively little change from what was traditionally used, for insulation.  The one area where
extensive activity, and controversy, exists is the insulation of metal roofs, a traditional
application of polyisocyanurate foams.  Recently, large scale tests were conducted by
polystyrene interests showing that polystyrene foam can also be suitable for such areas.  The
controversy is based on the fact that different tests are being applied by the different material
manufacturers, and support exists from Factory Mutual (for exclusion of polystyrene) and
from Underwriters Laboratories (for permitting the use of polystyrene).

Aircraft Interiors: no change in recent years in the use of the Ohio State University
calorimeter for all vertical honeycomb panels used in aircraft.  Very recently, thermal and
acoustical insulation placed between the aircraft skin and the passenger compartment, is being
required to be tested by two tests: (a) a variation on the flooring radiant panel (ASTM E 648)
but used as an ignition test, to prevent small ignition sources from causing an unseen fire that
spreads flame, and (b) a severe oil burner test for through penetration of flames from the
outside.

Recent Work on Relevant Standards: Room-corner test standards have already been
discussed.  New standards have also been developed recently for smoke obscuration (ASTM
E 1995 or NFPA 270, similar to ISO 5659-2, and extensively used for maritime applications,
in the US and in IMO) and recently for a screening test for heat release (or mass loss
calorimeter; ASTM E 2102).  There are permanently modifications and upgrades on the major
generic fire tests, such as the cone calorimeter (ASTM E 1354 or NFPA 271), the Ohio State
University calorimeter (ASTM E 906; the NFPA version, NFPA 263, has been withdrawn),
NBS smoke chamber (ASTM E 662 or NFPA 258), radiant panel (ASTM E 162) and Steiner
tunnel (ASTM E 84 or NFPA 255).  A test method exists for application of the cone
calorimeter to wall coverings: ASTM E 1740.

RECENT ACTIVITIES ON FURNITURE AND FURNISHINGS

Upholstered Furniture and Mattresses: The NFPA Life Safety Code, NFPA 101
(NFPA 1, Fire Prevention Code, by reference) and the International Fire Code have the same
statements about upholstered furniture and mattresses: requirements based on the California



TB 133 test (for furniture, or CA TB 129 for mattresses) and its NFPA and ASTM versions
(NFPA 266 and ASTM E 1537, for furniture, or, for mattresses,  NFPA 267 and ASTM E
1590).  In those occupancies where the requirements are mandatory, the pass/fail criterion is
250 kW peak rate of heat release and 40 MJ total heat released in the first 5 min of test, while
CA TB 133 and CA TB 129 have as criteria 80 kW and 25 MJ and 100 kW and 25 MJ,
respectively.  The only occupancy where such furniture and mattresses is mandatory are
detention environments, unless they are fully sprinklered.  In the state of California, a number
of public occupancies must meet CA TB 133 fully (i.e. with cut-offs of 100 kW and 25 MJ),
unless they are sprinklered, but no occupancy is required to meet CA TB 129.  However, all
upholstery paddings used in California must meet CA TB 117, a small open flame test, unless
they have a label indicating their high flammability.  In spite of the relatively low number of
requirements, CA TB 133 is a very influential test, as throughout the country a number of
contract occupancies are introducing their own specifications requiring CA TB 133 furniture,
even if they are not legally mandated to do so.  At present there is considerable activity in this
area, regulation, research and litigation.

* CPSC is developing a small open flame test for upholstered furniture fabrics, which
is basically an ignition test, derived from the British BS 5852 part 1.  The objective is
to make such a test mandatory for all furniture sold in the USA.  A recent round robin
was completed to assess precision, and the results should be out in the fall.

* CBHF is updating CA TB 117, and it is unclear what will occur.  However, there are
two areas where change is a clear possibility: (a) the present fabric test in CA TB 117
is identical to CS 191-53/CFR 1610, which all fabrics sold in the USA have to meet,
and it is said that tissue paper can meet the requirements: a more severe fabric fire test
is required for CA TB 117 and (b) the present open flame padding test is somewhat
old fashioned, and a more advanced test would be more useful in predicting, from the
performance of the padding material, or of a padding/fabric combination, the fire
performance of the full-scale upholstered furniture item.

* CPSC has received petitions to start considering mandatory fire safety requirements
for mattresses or mattress paddings.  Work is just starting.

* The state of California has legislation working its way through the system which
would mandate more severe fire test requirements for mattresses sold in the state.

* The International Sleep Products Association (trade association of mattress
manufacturers) has been doing research at the National Institute for Standards and
Technology (NIST) to develop a fire test for mattresses that would simulate the
burning of bedding of various types (sheets, comforters, pillows, etc.).

* Product liability civil litigation is occurring, where mattress manufacturers are being
sued when mattress fires cause severe injuries or fatalities, even though the mattress



met the mandatory federal requirements (which are limited to a smoldering ignition
test, CFR 1632, in place since the 1970s).

* In Europe, the United Kingdom and Ireland instituted mandatory open flame fire
testing of upholstery paddings using BS 5852 part 2 crib 5 many years ago.  In the late
1990s the European Commission funded a study called CBUF (Combustion Behaviour
of Upholstered Furniture) which developed an open flame test similar to CA TB
133/ASTM E 1537/NFPA 266.  Interestingly, the test is somewhat more severe, but
the concept is that a fire is not a severe hazard until it becomes fairly large, so the
proposed pass/fail criteria are milder than those in CA TB 133.

* In the area of naval environments, requirements are similar to those in detention
occupancies, but a new test is being considered by the US Navy, with a 50 kW heat
input.  Mattresses that don't have some improved fire performance are not allowed.

* In aircraft, seats must meet a very severe oil burner test, which is usually done by
incorporating barriers between the fabric and the padding.

* In passenger rail transportation, the FRA rulemaking codified the traditional guidelines
that suggested that paddings and fabrics meet the NBS smoke chamber (ASTM E 662)
and the radiant panel (ASTM E 162 for rigid materials and D 3675 for paddings), with
minor changes.  However, the rulemaking also recommends alternate testing, for
example using the cone calorimeter, or by means of full scale heat release tests
(ASTM E 1537 and ASTM E 1590) or even  to use overall systems approaches to fire
hazard, including mentioning specifically the document that was, at the time, under
development at ASTM E05.17, and the first edition of which has now been completed:
Standard Guide for Fire Hazard Assessment of Rail Transportation Vehicles, ASTM
E 2061.

* In the area of detention environments, a traditional test is still being required in the
state of California: CA TB 121, where a mattress is ignited from underneath with
sheets of newspaper.  Moreover,  there have been two new fire tests proposed for
detention mattresses: the old Michigan roll screening test and a 50 kW open flame test,
both of which are much more severe than CA TB 129.  In fact, padding materials that
melt and drip away from the flame, can meet CA TB 121 and CA TB 129 even if they
don't have excellent fire performance.  On the other hand, the requirement in BS 5852
part 2 crib 5 that the crib cannot penetrate through the padding means that such
mattresses fail the British test.

In the area of standards, test methods for smoldering ignition (UFAC and NBS mock-
ups, ASTM E 1352 and ASTM E 1353 or NFPA 260 and NFPA 261) have been in existence
for over 20 years, even though their precision is still being discussed today.  With regard to
flaming ignition, the cone calorimeter applications test was developed in the 1980s and has



not changed much in recent years: ASTM E 1474 and NFPA 272.  A detention test, whereby
the fabric is slashed before testing in the cone calorimeter, exists also: ASTM F 1550.

Curtains, Draperies and Floor Coverings: There has been relatively little work in
recent years, except for the replacement of the "small scale test" in the NFPA 701 vertical
fabric test standard by the "phone booth test" in the same standard.  Now, in NFPA 701
lightweight fabrics must be tested by the "phone booth test" (in reality a screening test,
assessing mass loss) and heavyweight fabrics are tested by the more traditional "large scale
test".  Floor coverings are still being tested, as they have been for almost 30 years, by the
ASTM E 648/NFPA 253 flooring radiant panel test for critical radiant flux.  The test is
reasonably suitable, as it eliminates the poorest performers.  Moreover, carpets are regulated
at point of sale by the methenamine pill test, ASTM D 2859.

CLEANROOM MATERIALS

The fire safety in cleanrooms (for the semi conductor industry) is assessed by NFPA
318.  In order for cleanroom facilities to be given favorable insurance rates, they must use
highly sophisticated materials which have low flame spread (or heat release) and low smoke
release.  The typical specifier for those occupancies was Factory Mutual, which developed a
requirement, FM 4910, using another small scale heat release calorimeter, the FM calorimeter,
developed by Archibald Tewarson.  In recent years, the FM 4910 apparatus has become a
standard at ASTM (as ASTM E 2058, exclusively for use with synthetic materials) and at
NFPA (as NFPA 287, for the exclusive use in cleanrooms).  The test requires materials to have
certain fire propagation indices (FPI) and smoke density indices (SDI), so that all the materials
approved have excellent fire performance, and are highly halogenated.  In view of the relative
scarcity of FM calorimeters, UL has developed an alternative materials approval test, UL
2360, which uses the cone calorimeter instead of the FM calorimeter.  The new edition of
NFPA 318 (dated 2000) suggests that either standard be used for the approval of materials for
use in cleanrooms.

SMALL APPLIANCES

UL 746 C is the standard dealing with connections and housings in small electrical
appliances.  It is being amended, to lead to more international harmonization.  This is likely
to change some of the requirements from exclusive reference to UL 94 to add options based
on international IEC ignition tests.  In this way, the level of fire retardance of some of the
more fire retarded parts may well decrease, while the number of parts that needs to be fire
retarded is likely to increase, by a change in some definitions regarding portable "attended"
and "unattended" appliances.  The details of these changes are complex and may affect fire



safety of appliances in various ways.  This is being done by UL, with their advisory
committees, and follows requests for increased fire safety from the Consumer Product Safety
Commission (CPSC) and for more harmonization from IEC.

FIRE SAFE CIGARETTES

It has been shown that cigarette ignition of upholstery or mattress fabrics often cause
severe fires, including fatalities.  NIST developed a test to assess the propensity of a cigarette
to ignite fabrics.  However, the standardization of that test has been stalled at ASTM for many
years.  Two recent events may cause this process to move faster: Philip Morris has announced
that a cigarette with lower ignition propensity is being put on the market and New York State
passed a law requiring cigarettes for sale in the state to be "fire safe" by not causing fabric
ignition: both events require a cigarette ignition propensity test.

OTHER ENVIRONMENTS

Other environments may offer opportunities for enhancement of fire performance.
Some examples recently identified are: children's playgrounds, bleacher stadium seating and
racehorse stables.  Some of the materials used for building soft playground equipment are
foamed polyolefins, which are rarely fire retarded.  When such structures are built inside
covered malls or transportation terminals, there is a serious potential for a large developing
fire if a material with no enhanced fire performance is used, e.g. following ignition from a
small open flame.   In bleacher seating, fire safety requirements address only wood seats, as
plastic seating is a relatively novel issue; thus, plastic bleacher seats may be built which do
not have appropriate fore performance.  This can be particularly with commingled recycled
plastics, mostly high density polyethylene and polyethylene terephthalate, awkward to fire
retard when mixed.  Racehorses are frequently hurt by splinters originating in wooden stables,
and stables are being built of plastics, without fire safety being seriously considered, in spite
of the inherent high racehorse investment.

CONCLUSION

Vigilance is critical, to ensure adequate fire safety requirements exist and remain.


