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ABSTRACT

Cables have been permitted for use in plenums since the late 1970s.  This work
investigates the statistical evidence for fire losses in concealed spaces (with
plenums a sub-group of concealed spaces) since plenum cables were first used.
The data clearly indicate that the fire losses have been very low, both in
absolute terms and in comparison with losses in other structure fires.
Furthermore, fire losses have been decreasing over time, whether assessed on
an absolute basis, on a per capita basis or on the basis of the amount of
installed plenum cable.  The fire performance of plenum cables also indicates
that the fire hazard associated with such cables is much lower than that
associated with most other consumer products.

INTRODUCTION

The National Electrical Code restricts the type of wiring permitted for use in air
handling spaces (including the return air spaces above a suspended ceiling, also known as
plenums) in order to control fire safety.  Before the 1975 edition, the NEC required cables
installed in plenums to be enclosed in metallic raceway or metallic conduit.  At the time, the
3 types of metal sheathed cables that were permitted were: mineral-insulated metal-sheathed
cables (Type MI), metal-clad cables (Type MC) and armored cables (Type AC, subsequently
no longer permitted).  These cables were accepted based on their presumed similarity to a
conduit or raceway system.  The 1975 edition incorporated, for the first time, exceptions for
some cables that were permitted to be used without enclosure in a metallic raceway or conduit,
provided they were listed as having "adequate fire resistant and smoke producing



characteristics."  The cables for which exceptions were permitted early on were those in
communications circuits and power-limited circuits and fire alarm cables.  However, the NEC
did not initially establish a test for listing such cables, nor did it provide construction details.
Therefore, an alliance of Bell Labs (AT&T, now Lucent) and Underwriters Laboratories (UL)
developed a test method for that purpose [1].  A set of seven objectives were set for the test
development by the consortium: 

1. The heat flux should be high and characteristic of actual fires: 60-70 kW/m2 was
assumed to be the correct range.

2. The flame coverage of the test samples should be high, so as to apply to the cables a
high heat insult.

3. Plenum cables are typically laid horizontally: thus the test sample should also be
mounted horizontally to simulate actual plenum conditions.

4. Cables should not be tested as single cables, but as multiple cable samples, all of
sufficient length to both simulate actual plenum installation and provide a realistic
amount of combustible fuel.

5. The test chamber should be insulated to provide conservation of heat energy.
6. The test method should include dynamic air flow over the cables, to provide sufficient

oxygen for combustion and to enhance flame propagation.
7. The test must be of sufficient duration to ensure a peak value flame spread is reached.

In view of these objectives, the test method developed, NFPA 262 ([2] also known as
UL 910 [3]) was based on the Steiner tunnel, modified in order to be able to test cables.  The
test involves the use of a series of 24 ft (7.3 m) long cable specimens laid horizontally under
the ceiling of the test chamber (tunnel).  The cables are placed on a tray (24 ft x 12 in.; 7.3 x
0.3 m) and exposed to a gas flame of 300,000 BTU/h (87.9 kW) for 20 min, under an air flow
rate of 240 ft/min.  This fuel source ensures that the first 4.5 ft (1.37 m) are completely
destroyed, whatever the material used.  The test measures flame spread (beyond the first 4.5
ft),  assessed visually, and smoke obscuration, measured via a light source and photocell
installed in the exhaust duct.  Flame spread is just reported as distance and smoke obscuration
is reported as peak and average optical  density.  A "passing" cable must have a flame spread
distance of less than 5 ft, beyond the gas flame itself, a peak smoke optical density not
exceeding 0.5 and an average optical density not exceeding 0.15, both measured in the exhaust
duct.  The test is extremely severe and 'passing" cables have very limited, if any, spread of
flame.  Of interest, in this connection is work [4], including a UL fact finding report [5], which
studied the relation between plenum fire tests (in the tunnel) and simulated plenum fires.  In
this work a very large fire source was used in the plenum (60 lb [27 kg] wood crib, equivalent
to 1,200,000 BTU/h [360 kW]) which took roughly 30 min to burn and achieved temperatures
of >500°C at the ceiling.  They also investigated several air drafts and mounting methods, and
used the one that caused the most severe conditions.  In spite of these design constraints, such
a test was found to be less severe than the tunnel test.  Various cables which failed the NFPA
262 tunnel test, had "relatively low flame spread" in the simulated plenum.



The early versions of plenum cables contained both insulations and jackets made with
fluoropolymers [6].  Later on, other materials were developed that were capable of meeting
the test when constructed into cables, including some PVC and polyolefin materials.
Furthermore, the growth of the plenum cable market throughout the late 1980s and 1990s was
phenomenal: up to 46% per year (Figure 1).  This brought about the concern that newer cables,
and accumulation of cables, would result in a severe fire hazard and in increased fire risk.

In order to investigate that concern, this paper addresses the statistics of fires in
concealed spaces, and the fire hazard and fire risk associated with plenum cables.

FIRE STATISTICS

An analysis of NFPA statistics serves to illustrate fire risk.  The NFPA statistics
presented in Tables 1-4 [7] address the following two types of fires: 

* "Non residential structure fires in which fixed wiring was involved in ignitions
originating in the attic, ceiling/roof assembly or concealed roof/ceiling space".  They
are designated "roof concealed spaces" in this work, and roof plenums are examples
of these spaces.

* "Non residential structure fires in which fixed wiring was involved in ignitions
originating in the ceiling/floor assembly or concealed floor/ceiling space".   They are
designated "floor concealed spaces" in this work, and floor plenums are examples of
these spaces.

In each case, the statistics can distinguish whether wire and cable insulation was or
was not the item first ignited, giving four sets of statistics relevant to plenum cables.  These
statistics are relevant to the fire risk from plenum cables, as plenum cables are the only type
of wire and cable insulation that has legally been able to be introduced into roof plenums or
into floor plenums without using metal raceways.

However, not all the fire losses presented in these tables are associated with plenum
cables.  To understand that, several caveats are critical at this stage:

* Roof plenums are only a sub-set of the roof concealed spaces analyzed.

* Floor plenums are only a sub-set of the floor concealed spaces analyzed.

* Cables have been installed in concealed spaces in contravention of codes.

* Cables have been installed in concealed spaces incorporated into metal raceways.



In each table the following information is presented: the overall numbers (i.e. number
of fires, fire fatalities, fire injuries or fire losses), the values corresponding to non residential
structure fires in which fixed wiring was involved in ignitions originating in the attic,
ceiling/roof assembly or concealed roof/ceiling space (abbreviated as "Roof Conc. Space" in
the tables), the values corresponding to non residential structure fires in which fixed wiring
was involved in ignitions originating in the attic, ceiling/roof assembly or concealed
roof/ceiling space and electrical wire or cable insulation was the form of material first ignited
(abbreviated as "Roof Conc. Space W&C" in the tables), the values corresponding to non
residential structure fires in which fixed wiring was involved in ignitions originating in the
ceiling/floor assembly or concealed floor/ceiling space (abbreviated as "Floor Conc. Space"
in the tables), and the values corresponding to non residential structure fires in which fixed
wiring was involved in ignitions originating in the ceiling/floor assembly or concealed
floor/ceiling space and electrical wire or cable insulation was the form of material first ignited
(abbreviated as "Floor Conc. Space W&C" in the tables).  For both "roof concealed spaces"
and "floor concealed spaces" values are presented as absolute numbers and as percentages of
overall on residential structure fires.

Each table also includes summaries of data: the averages of all values between 1980
and 1998, and the overall totals from adding the numbers between 1980 and 1998.

ANALYSIS OF STATISTICS

Clearly, the fraction of all structure fires, fire fatalities, fire injuries and fire losses that
are associated with concealed space fires is very small, as is summarized in Table 5.

Table 5.  Summary of Fire Loss Information
Fires Fire Fatalities Fire Injuries Fire Losses

Overall Structure
Fires

3,733,500 4,024 65,800 $ 51,211

Roof Concealed
Spaces/Electrical

10,958 11 66 $ 317

Floor Concealed
Spaces/Electrical

3,739 0 21 $ 186

Roof Concealed
Spaces/Electrical

W&C

3,190 7 16 $ 92

Floor Concealed
Spaces/Electrical

W&C

1,219 0 2 $ 79



Figure 2 shows that fires in both roof concealed spaces and floor concealed spaces
have been decreasing in the period covered in this analysis, in absolute terms.  This indicates
that any problem there might have been has not yet become more severe.  Figure 3 shows
similar patterns for the fraction of the fires covered in Figure 2 that result from wire and cable
as the item first ignited.

Figure 4 shows an analysis of the fires when considered on the basis of the population.
It is clear from the figure that both the overall number of non residential structure fires and
the number of concealed space fires involving fixed wiring and with wire and cable as the item
first ignited have been decreasing when considered per unit population.  In fact, in spite of the
considerably larger amount of plenum cable (as indicated by Figure 1), the trends are fairly
similar for overall fires and for cable fires, suggesting that the accumulation has not had an
effect on the number of fires.

This information can be analyzed in a different way by looking at the accumulation
of plenum cable.  The task group on plenum combustibles of NFPA Technical Committee 90A
developed data for installation of plenum cables and for total accumulation of such cables
since 1990, as shown in Figure 5.  However, Figure 6 indicates that the fires involving all
fixed wiring in concealed spaces as a function of installed plenum cable have been decreasing
systematically.

In conclusion, the analysis of the statistics shown in Tables 1-4 indicates that the
incidence of fires involving plenum cables is very small and is not a growing trend.

FIRE HAZARD AND FIRE RISK ANALYSIS

Sketchy Fire hazard analysis:

Fire hazard is defined as: "the potential for harm associated with fire".  Thus, in order
to assess whether a product is or not associated with high fire hazard it is necessary to consider
how the product performs in a fire.  There is a significant amount of information in the
literature indicating that traditional plenum-rated cables will not cause significant flame spread
or smoke obscuration unless the fire source is very large.  A couple of recent examples follow.

In the first study, a cable listed as a CMP (plenum communications) cable with a PVC
jacket and FEP insulation was shown to have no significant flame spread (out of a possible
flame spread of 20 feet) and a peak optical density of much less than 0.2 when exposed to a
fire of approximately 1 MW, from a wood crib, in a full scale facility, that  simulated a room
and plenum [8].  The same cable also showed approximately 2 feet flame spread in the NFPA
262 plenum cable test, with a peak optical density not exceeding 0.3, according to the same
reference.  Clearly, if a cable does not spread flame significantly when a 1 MW fire source is
applied, it does not represent any severe fire hazard.



In a different scenario, a similar type of cable was studied by the European research
project FIPEC [9], and found to release 42 kW and less than 6 MJ, to spread flame vertically
for only 1.1 m, and to give low smoke release when tested in a severe vertical cable tray test
(30 kW input at high air flow rate) [9].

The above references should suffice to indicate that the fire hazard associated with
traditional plenum cables (meeting the NFPA 262 test requirements from the National
Electrical Code, NFPA 70 [10]) is very low.

Sketchy Fire Risk Analysis:

Fire risk is defined as: "an estimation of expected fire loss that combines the potential
for harm in various fire scenarios that can occur with the probabilities of occurrence of those
scenarios".  This definition is accompanied by the following discussion: "Risk may be defined
as the probability of having a certain type of fire, where the type of fire may be defined in
whole or in part by the degree of potential harm associated with it, or as potential for harm
weighted by associated probabilities. However it is defined, no risk scale implies a single
value of acceptable risk. Different individuals presented with the same risk situation may have
different opinions on its acceptability."

In other words, fire risk is based on the combination of fire hazard and of the statistics
of fire losses.  The above analysis has shown that fire losses associated with plenum cables
are very low, and that the fire hazard of those cables is also extremely low.  Therefore, it is
clear that the fire risk associated with plenum cables is low.

APPENDIX: INDIVIDUAL FIRE CASE NARRATIVES

The analysis showed that most of the fires in these categories are relatively small, and
NFPA does not have "narratives" relevant to them.  However, a few relevant narratives have
been found, and some are shown here.  The first three are fires between 1981 and 1992 which
had fatalities, and the others are important 1998 fires.  It is interesting to note that none of the
incidents noted involve plenum cables as source of ignition or principal flame spread.

1992 Fire with Fatalities:  Ohio Fire

An electric short ignited the wire insulation in a drop ceiling area of a small grocery
store in Ohio that was closed for the night.  Following previous threats to the store
owner, the store was heavily locked with bars and deadbolts.  No smoke alarms were
present.  The fire was not noticed until the entire ceiling space was involved, and the
fire broke out and spread throughout the store.  Two male occupants, employed as
security guards, were trapped and died of smoke inhalation as numerous security
precautions delayed their escape.



1981 Fire with a Fatality: New York Fire

A short circuit in fixed wiring (BX cable) ignited rubber insulation on a wire in a
concealed space above a roof in a bar and grill establishment in New York.  The
building had a new roof assembly over the old, which created the void where the fire
started.  The victim was sleeping in a basement apartment, after the flame spread
through the attic.

1982 Fire with a Fatality: Ohio Department Store

 Lightning Strikes Roof in Unsprinklered Store: Lighting ignited the roof of a 250 by
250 ft unsprinklered 1 story department store of concrete and steel construction in
Ohio.  The ensuing fire caused the roof to collapse one hour later.  The fire department
was notified 27 min after the fire was first noticed by persons 600-800 ft from the
store.  The fire was so intense that the fire fighters could not enter the building.  The
fire was extinguished 6 hours later but smoldered for 2 days.  It is believed that
lightning caused arcing from an electrical conduit which then ignited the roof.  The
building had no fire detection system. There was one fire fatality.

1998 Fire with a Fatality: Illinois Supermarket fire, 1998

At 12:20 a.m., the fire department was notified of a fire in this two-story supermarket.
The structure stood 30 feet high, and was 200 feet long and 100 feet wide.  The
building had wood joist floor flaming, brick and wood walls, a wood roof deck and
built-up roof with steel and wood.  No automatic suppression system was present.
Five smoke alarms were found on the second floor, but the detection system had not
been updated when the building was remodeled.  When the fire department arrived,
light smoke was showing, and the lights were still on.  They saw flames coming from
the deli area, but little smoke from the front of the store to the deli.  Gray smoke was
visible from the deli to the back of the store.  Almost immediately the lights went out
and pieces of the ceiling started to fall.  The hot black and green smoke reduced
visibility to nothing.  Firefighters left the building and large ceiling sections and light
fixtures began falling.  Firefighters made three search attempts.  When the roof started
to collapse, these efforts ceased.  The fire started above the ceiling in the deli and
bakery area of the store.  Convected and radiated heat from an oven ignited wood or
wood products.  The structure, valued at $1,694,000, and its contents, valued at
$1,543,000 were destroyed.  A 76-year-old woman died of smoke inhalation.  Fire
department sources do not address the location of the victim or the existence of any
apartments above the supermarket.  Unconfirmed newspaper accounts indicate that the
victim had lived in an apartment above the store.



1998 Fire with Injuries: Indiana 1998 Large Loss Fire
Dollar Loss: $5,000,000 - Month:  March - Time: 2:30 p.m - Property Characteristics
and Operating Status: This one-story plastic products manufacturing plant was of
unprotected, ordinary construction and had a ground-floor area of 43,800 square feet
(4,069.2 square meters).  A skeleton crew was operating the plant when the fire broke
out.  Fire Protection System:  The plant had no automatic detection or suppression
equipment.  Workers used hand-held extinguishers of an unreported type, but the fire
was too large to extinguish.  Fire Development:  Someone set a fire in a 30gallon
(113.6 liter) trash container in the restroom on the plant’s main level.  The fire traveled
up a wall to the ceiling where it entered the void above the ceiling and spread across
the building to a wall between the plant an attached building.  The door between the
two buildings was closed, but there was a space under the door.  When the roof
collapsed, the fire was pushed under the door and into the adjacent building.  Eleven
firefighters an a civilian were injured.  Contributing factors: Discovery of the fire was
delayed because employees couldn’t see the restroom.  Then they tried to fight the fire
before notifying the fire department.  In addition, evacuating employees left the doors
to the outside open, allowing 10 to 20 mph (16 to 32 kph) winds to blow through.

1998 Fire with Injury: Nebraska 1998 Large Loss Fire

Dollar Loss: $25,000,000 - Month: January - Time: 3:30 a.m - Property Characteristics
and Operating Status: This two-story frozen food preparation plant of unprotected
noncombustible construction had a ground-floor area of 40,000 square feet (3,716
square meters).  The plant wasn’t operating at the time of the fire, but a cleaning crew
was in the building.  Fire Protection system: The plant had no automatic detection
equipment, but it did have a wet-pipe sprinkler system of unreported coverage.  Before
the fire, the system was shut down because cleaning with high-pressure hoses and
steam was causing false alarms.  No one notified the fire department of the shut-down.
Fire Development:  A cooling unit overheated and ignited Styrofoam insulation in the
ceiling roof assembly, allowing fire spread across a false ceiling.  The cause of the
overheating isn’t known.  One firefighter was injured.  Contributing Factors:  The fire
burned undetected for some time before the cleaning crew discovered it.

1998 Fire: Nevada Hotel 1998

Water Causes Electrical Short in Nevada Hotel 1998 - A toilet overflowed on the 18ith
floor of a high-rise hotel and casino, causing water to leak into a busway, short-
circuiting transformer equipment on the seventh, eight, and ninth floors, and igniting
a fire on the eighth floor. Sprinklers quickly controlled the flames.  The hotel was built
of fire-resistive construction.  Smoke detectors and sprinklers provided full coverage.
Firefighters responded to a 2:32 p.m. call to 911 and arrived to find the hotels’s
security staff evacuating the building.  After hearing reports of smoke on the ninth
floor and a confirmed fire on the eighth floor, they went up to investigate.  The eighth



floor fire began when the leaking water dripped into a concealed space that served as
a main electrical channel, creating an electrical arc.  The resulting flames involved the
power transformer equipment and spread to the walls and ceiling, where a sprinkler,
activated and controlled the blaze.  Crews on the seventh and ninth floors reported
similar electrical shorts that caused smoke and water damage.  Fire, smoke, and water
damaged the seventh through eighth floors for an estimated loss of $350,000. There
were no injuries.  Note: this is a residential structure fire and is not included in the
statistics in the tables.
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Table 1.  NFPA Statistics of Fires in Non Residential Concealed Space Structures
Involving Ignition of Fixed Wiring

With and Without Wire or Cable Insulation as Material First Ignited

Overall Roof Conc.
Space

Roof Conc.
Space W&C

Floor Conc.
Space

Floor Conc.
Space W&C

# % # # % #
1977 348,000
1978 331,500
1979 315,000
1980 307,500 619 0.20 173 309 0.10 77
1981 294,500 647 0.22 166 223 0.08 73
1982 270,500 707 0.26 185 246 0.09 67
1983 227,000 611 0.27 178 223 0.10 70
1984 225,000 617 0.27 201 243 0.11 86
1985 237,500 748 0.31 199 267 0.11 80
1986 218,500 640 0.29 167 271 0.12 49
1987 206,500 652 0.32 202 232 0.11 85
1988 192,500 646 0.34 221 205 0.11 65
1989 174,500 503 0.29 135 178 0.10 59
1990 157,000 523 0.33 147 182 0.12 64
1991 162,500 457 0.28 135 140 0.09 50
1992 165,500 557 0.34 134 136 0.08 51
1993 151,500 484 0.32 159 156 0.10 67
1994 163,000 534 0.33 185 196 0.12 70
1995 148,000 496 0.34 171 128 0.09 54
1996 150,500 487 0.32 148 131 0.09 50
1997 145,500 484 0.33 153 162 0.11 59
1998 136,000 546 0.40 131 111 0.08 43

1980-98 Overall Roof Conc.
Space

Roof Conc.
Space W&C

Floor Conc.
Space

Floor Conc.
Space W&C

# % # # % #

Avg 196,500 577 0.29  168 197 0.10 64

Totals 3,733,500 #: 10,958 3,190 #: 3,739 1,219



Table 2.  NFPA Statistics of Fire Fatalities in Non Residential Concealed Space
Structure Fires Involving Ignition of Fixed Wiring

With and Without Wire or Cable Insulation as Material First Ignited

Overall Roof Conc. Space Roof Conc.
Space W&C Floor Conc. Space Floor Conc.

Space W&C

# % # # % #
1977 370 
1978 165 
1979 205 
1980 229 0 0.00 0 0 0.00 0 
1981 220 4 1.82 4 0 0.00 0 
1982 260 0 0.00 0 0 0.00 0 
1983 270 0 0.00 0 0 0.00 0 
1984 285 0 0.00 0 0 0.00 0 
1985 240 0 0.00 0 0 0.00 0 
1986 215 0 0.00 0 0 0.00 0 
1987 220 0 0.00 0 0 0.00 0 
1988 215 0 0.00 0 0 0.00 0 
1989 220 0 0.00 0 0 0.00 0 
1990 285 0 0.00 0 0 0.00 0 
1991 190 0 0.00 0 0 0.00 0 
1992 175 3 1.71 3 0 0.00 0 
1993 155 0 0.00 0 0 0.00 0 
1994 125 0 0.00 0 0 0.00 0 
1995 290 0 0.00 0 0 0.00 0 
1996 140 0 0.00 0 0 0.00 0 
1997 120 0 0.00 0 0 0.00 0
1998 170 4 2.35 0 0 0.00 0

1980-98 Overall Roof Conc. Space Roof Conc.
Space W&C

Floor Conc. Space Floor Conc.
Space W&C

# % # # % #

Avg 211.8 0.6 2.7 0.4 0.0 0.0 0.0 

Totals 4,024 #: 11 7 #: 0 0



Table 3.  NFPA Statistics of Fire Injuries in Non Residential Concealed Space
Structure Fires Involving Ignition of Fixed Wiring

With and Without Wire or Cable Insulation as Material First Ignited

Overall Roof Conc. Space Roof Conc.
Space W&C

Floor Conc.
Space

Floor Conc.
Space W&C

# % # # % #
1977 3710
1978 3725
1979 4400
1980 3625 0 0.00 0 0 0.00 0
1981 5325 0 0.00 0 0 0.00 0
1982 4475 22 0.49 0 0 0.00 0
1983 4700 0 0.00 0 0 0.00 0
1984 3750 0 0.00 0 2 0.05 0
1985 3525 0 0.00 0 0 0.00 0
1986 3725 2 0.05 0 0 0.00 0
1987 3375 4 0.12 2 4 0.12 0
1988 3675 2 0.05 0 0 0.00 0
1989 3275 13 0.40 7 0 0.00 0
1990 3425 3 0.09 0 0 0.00 0
1991 3125 2 0.06 0 0 0.00 0
1992 2725 5 0.18 0 3 0.11 0
1993 3950 9 0.23 5 6 0.15 0
1994 3100 2 0.06 2 2 0.06 0
1995 2600 0 0.00 0 0 0.00 0
1996 2575 2 0.08 0 2 0.08 0
1997 2600 0 0.00 0 2 0.08 2
1998 2250 0 0.00 0 0 0.00 0

1980-98 Overall Roof Conc. Space Roof Conc.
Space W&C

Floor Conc.
Space

Floor Conc.
Space W&C

# % # # % #

Avg 3,463 3.5 0.10 0.8 1.1 0.03 0.1

Totals 65,800 #: 66 16 #: 21 2



Table 4.  NFPA Statistics of Fire Losses in Non Residential Concealed Space
Structure Fires Involving Ignition of Fixed Wiring

With and Without Wire or Cable Insulation as Material First Ignited

Overall Roof Conc.
Space

Roof Conc.
Space W&C

Floor Conc.
Space

Floor Conc.
Space W&C

# % # # % #
1977 $1,946
1978 $1,830
1979 $2,435
1980 $2,412 $15.63 0.65 $3.46 $17.29 0.72 $9.43
1981 $2,717 $26.30 0.97 $2.42 $8.58 0.32 $0.15
1982 $2,478 $16.38 0.66 $4.70 $4.30 0.17 $0.05
1983 $2,520 $12.12 0.48 $3.11 $7.25 0.29 $0.91
1984 $2,451 $9.48 0.39 $3.66 $41.14 1.68 $37.58
1985 $2,663 $12.76 0.48 $3.40 $5.61 0.21 $1.47
1986 $2,281 $28.10 1.23 $5.64 $9.14 0.40 $0.02
1987 $2,527 $12.19 0.48 $2.65 $7.42 0.29 $0.62
1988 $3,168 $17.67 0.56 $4.78 $18.05 0.57 $4.97
1989 $3,520 $15.77 0.45 $6.57 $8.01 0.23 $3.53
1990 $2,460 $22.83 0.93 $11.70 $7.75 0.31 $0.49
1991 $2,768 $12.39 0.45 $5.14 $3.80 0.14 $0.87
1992 $3,077 $18.61 0.60 $2.48 $2.23 0.07 $0.44
1993 $2,563 $14.48 0.56 $4.35 $4.48 0.17 $1.33
1994 $2,550 $11.41 0.45 $3.44 $7.71 0.30 $0.69
1995 $3,257 $15.87 0.49 $8.74 $7.62 0.23 $0.46
1996 $2,971 $16.29 0.55 $1.05 $4.30 0.14 $0.80
1997 $2,502 $13.13 0.52 $3.85 $15.15 0.61 $12.71
1998 $2,326 $25.85 1.11 $11.32 $6.18 0.27 $2.32

1980-98 Overall Roof Conc.
Space

Roof Conc.
Space W&C

Floor Conc.
Space

Floor Conc.
Space W&C

$ % $ $ % $

Avg $2,695 $16.7 0.62 $4.9 $9.8 0.36 $4.1

Totals $ 51,211 #: $ 317 $ 92 #: $186 $78
Note: Values in millions of dollars



Figure 1: Category 5 UTP Communications Wiring
Growth of North American Market - 1990s
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Fires in Non Residential Concealed Spaces
Fixed Wiring Ignition
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Fires in Non Residential Concealed Spaces
Fixed Wiring Ignition - Wire & Cable
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Fires per Million Population:
All & Concealed Spaces Wire & Cable
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Plenum Cable Installation and Accumulation (1977-2000)
(source data: NFPA 90A Task Force on Plenum Combustibles, 3/98)
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Concealed Space Cable Fires
Per Million Feet Installed Plenum Cable
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Figures:

1. CAT5MRKTB in c:\123files\test\Plenum Market.xls
2. Fixed Wiring Ignition in c:\123files\stats\Plenum Fire data c.xls
3. Wire & Cable in c:\123files\stats\Plenum Fire data c.xls
4. Overall fires per million
5. Accumulation since 1980 in c:\123files\stats\Plenum Fire data 1977-1997.xls
6. Fire rate in c:\123files\stats\Plenum Fire data 1977-1997.xls


