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n 1996, more than 40,000 residen-
tial electrical fires, 300 deaths,
1,400 injuries and $680 million in

property losses were attributed to res-
idential electrical fires.  Unlike other
causes (smoking, cooking fires and
arson), electrical fires are less likely
to be reduced by educational pro-
grams.  A “technological or engineer-
ing control solution” was needed to
reduce residential electrical fires.
Short-Circuits are detected and isolat-
ed by a home’s circuit-breakers or
fuses.  Unfortunately, loose or poor
connections, especially common in

older homes, can create very high
temperatures that cannot be detected
by normal circuit-breakers or fuses.
The reason is the power or heat devel-
oped is proportional to the current
squared times the resistance.  Since a
loose or poor connection increases
resistance, high temperatures can be
developed with minimal currents well
below the protective circuit breaker or
fuse trip rating.  If someone ever
notices “blinking lights” or “warm
plugs” connected to a receptacle,
immediately turn-off or unplug the
equipment and call an electrician to

correct the problem.  Older electrical
receptacles can lose their spring ten-
sion creating poor connections when a
plug is inserted creating a fire hazard.
If you notice a plug goes easily into
the receptacle or easily comes out,
discontinue use immediately.

The 2002 revision of the NEC®
required Arc Fault Circuit Interrupter
(AFCI) protection in ALL bedroom
circuits.  The 2005 revision allowed
AFCI protection to be “Combination
Type” AFCI in bedroom circuits.
Combination type AFCI protection
incorporates BOTH arc fault detection
as well as Ground Fault personnel
type GFCI protection. In 2008, the
NEC® expanded Combination Type
AFCI to bedrooms, family rooms, liv-
ing rooms, parlors, libraries, dens,
sunrooms, recreation rooms, closets
or similar rooms.  The 2011 NEC®
edition further expanded Combination
Type AFCI protection to also include
similar areas and hallways. 

LEAKAGE CURRENT DETEC-
TION AND INTERRUPTION
(LCDI)

We have all seen window air con-
ditioner plugs that resemble the
Ground-fault circuit interrupter
(GFCI) p l u g s d e s c r i b e d i n  t h e
p r e v i o u s  C o n s u l t a n t .

S e c t i o n  4 4 0 . 6 5  o f  2 0 0 2  N E C
r e q u i r e d  t h a t  r o o m  a i r  c o n d i -
t i o n e r s  i n c o r p o r a t e  A F C I s  o r
L C D I s  i n  t h e i r  p o w e r  c o r d  o r  i n
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the A/C plug cap.  However, in 2002
air conditioning manufac ture rs  were
still making air conditioners without
these devices.  This was one of sever-
al cases where the NEC included a
requirement before the product safety
standards (e.g. UL, FM, CSA, etc.)
had been developed to support the
new requirement.  The concern was

that window type room air condition-
ers had been identified as initiating
fires even when properly installed per
NEC requirements, leading to injuries
and in some cases loss of life.
Unfortunately, the product standards
failed to address this issue as quickly
as the NEC code making panel (CMP)
desired.  Placing Arc Fault Circuit
Interrupter or Leakage Current
Detection Interrupter (LCDI) require-
ments for room air-conditioners in the

NEC would force Nationally
Recognized Testing Laboratories
(NRTLs) such as UL, FM and CSA to
develop the product standard require-
ments.  The NEC rule migrated into a
product standard, and, in turn, initiat-
ed specific product requirements that
were in league with the NEC rule. The
decision to  require LCDI on room air
conditioners by the NEC (CMP) was
aided by a NELSON Engineer serving
on this CMP and his recent Root

Cause Failure investigation
experience of a room air-condi-
tioner that initiated a fire in
1999.  The problem was the cir-
cuit protection required to feed
the room air conditioner (A/C)
could not detect an internal
short circuit fault within the
A/C unit due to the small unpro-
tected wires within the unit.
When a short circuit occurs
within the A/C unit, in some
cases it appears as a load to the
short circuit protection feeding
the A/C, allowing the cord con-
necting the unit to a receptacle
to melt and in some cases  initi-
ate a fire as seen in the photo.

This fire was initiated by
failure of a small internal con-
nection feeding the A/C’s blow-
er motor.  Unfortunately, due to
the internal wire size restricting
current flow, the resultant
“short-circuit” was below the
circuit breaker’s trip rating as
s p e c i f i e d  b y  t h e  N E C  a n d  
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appeared as a normal load to this pro-
tection.  This allowed the A/C cord to
overheat and initiate the fire, an all
too often result of internal A/C elec-
trical failures. 

The short-circuit was eventually
stopped when one of the A/C cord’s
bare copper conductors melted, as
seen above, interrupting the fault.

A/C POWER CORD

Unfortunately, the bare conduc-
tors remained energized creating a
shock hazard until the circuit breaker
was manually turned-off.  

The LCDI acts like a GFCI but
also incorporates a metal sheath
under the cord jacket.  This grounded

sheath detects cord failures before
they become safety hazards.  Once
again, NELSON is helping advance
electrical safety through our unique
experience and participation in codes
and standards development.

Room Air Conditioner Initiated Fire
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takes to become an engineer. 
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