





same section prohibits the use of the gas
piping system as the grounding conductor
or electrode. Section 5.6 of the same code
requires the usual NEC adherence. The
author’s experiences indicate that the gas
appliance that 1s not properly grounded is
more susceptible to gas line arcing than is
the properly grounded appliance. The exact
amount of fault current. however, will de-
pend upon the impedances of the several
ground paths and the total fault current that
is available. Air handlers for gas furnaces
that are many years old seem to be the most
prone. Typically, an inspection will show
that the power for the blower motor on these
older air handlers made use of a 2 conduc-
tor (1.e.. non grounded) power cord.

A primary indicator that is found in these
types of fires is the focal melting of the gas
line at the connector. It is well known and
appreciated that the tlame that is fueled from
a gas orifice does not normally make physi-
cal contact with the gas orifice; rather, there
is some distance between the pressure, the
size of the orifice, the available oxygen, and
the mixing or turbulence. In short. the leak-

ing gas is too rich to burn at the point of

escape. In addition, gas that is under pres-
sure will cause a very small amount of cool-
ing Lo occur when the gas escapes from such
a leak or orifice. Both of these factors indi-
cate that a gas line would be least likely o
melt at a connection if the melting were
caused by the heat from the tlame.

In the enclosed Photo 3. one can see that
much of the polymer coating is still present

on the gas line, and vet at the flare the brass
has focal melting present. Testing of the
polymer coating shows that it decomposes
at temperatures of between 400 and 500 de-
grees F; brass requires temperatures of about
1700 degrees F before it will melt. Clearly,
this type of damage cannot be from flame
impingement. It 1s also noted that the brass
flare is well protected from flame by the
brass nut that definite lines of demarcation.
In a distance of about 1/8”, the heating of
the arc will cause a transition to be made
from melted brass to non-melted brass, and
from no polymer coating (completely pyro-
lyzed) to an intact polymer coating, This
rapid transition from extremely damaged
(melted) brass to undamaged polymer is a
very typical of an electric arc. Were the ther-
mal damage caused by a flame, there would
have been greater areas of heat stressing of
the polymer coating.

In the cases described by the authors, the
fire scene examination was usually straight
forward and aided by the fact that fire de-
struction was not sever. Had the fire totally
destroyed a building and its contents, the
investigations would have been more diffi-
cult. Luckily. fires that destroy buildings
usually leave externally pad-mounted air
conditioning compressors intact. Checking
of the windings for resistance and dielectric
strength will help in diagnosing this type of
fire. A blown fuse on a fused disconnect to
a condensing umt is also an indicator of
possible failure. Likewise, examination of
the tlared ends of the gas lines (inside the
nuts) will also be helpful. The flared fitting
should be relatively immune from actual
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melung from the fire unless the fire has
reached temperatures in the 1700 degree F
range. If the gas line is relatively unmelted,
but the internal flare fitting is melted, one
should suspect a fire brought on by arcing
at the gas connection,

The authors have made no formal study of
geographics regarding electrically induced
gas fires, but common sense would indicate
that this is more of regional phenomenon.
One of the common causes of these types
of fires is the electrical failure and break-
down of an air conditioning compressor.
One would reasonably expect that such com-
pressors would fail more often in hotter cli-
mates. Similarly, gas fueled fires will be
more common in areas of the LS. in which
natural gas or LP gas are the prevalent
sources of fuel for heating appliances.

Summation

The electrically induced gas fire is not par-
ticularly difficult to investigate if one ap-
preciates the manner in which gas fittings
are damaged by electrical current. These
fires demonstrate the need for thorough ex-
amination of non-fire damaged equipment,
such as air conditioning condenser units,
after a fire. These types of fires can also mis-
lead the investigator. given their possible
multiple points of origin. Thorough electri-
cal testing of the structure, documentation
of the grounding system. and visval and
microscopic examination of the gas fittings,
can all be used in order to determine if this
sequence of events is responsible for a fire’s
cause. <
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