
14 IAEI NEWS

• Combination AFCI  – An AFCI which complies with
the requirements for both Branch Feeder and Out-
let Circuit AFCIs. It is intended to protect down-
stream branch-circuit wiring, cord sets and power-
supply cords.

• Portable AFCI – A plug-in device intended to be
connected to a receptacle outlet and provided with
one or more outlets. It is intended to provide
protection to connected cord sets and power-supply
cords against the unwanted effects of arcing.

• Cord AFCI – A plug-in device connected to a recep-
tacle outlet to provide protection to the power-sup-
ply cord connected to it against the unwanted ef-
fects of arcing. The cord may be part of the device.
The device has no additional outlets.

These definitions tell only part of the story, for they
don’t reveal that Branch Feeder AFCIs essentially pro-
tect against parallel arcs only ... that Combination AFCIs
protect against both parallel and series arcs ... and that
the Outlet AFCI protects against series arcs only. How-
ever, you will find this important information in UL
1699’s test criteria.

The UL 1699 tests are summarized (Table 1) with
additional test details in the following paragraphs.
It’s also important to fully understand the type of

arc and the level of energy present at each of the
different arcing events.

The various UL test sections simulate specific types of
real-world arcing. We’ve included examples to clarify the
protection the various recognized products actually pro-
vide. Keep in mind that the variety and conditions for
arcing vary greatly, as do the technologies available for
detecting and mitigating arcs before ignition. A device
may not be required to stop a specific type of arc—but
that doesn’t mean that type of arc can’t cause a fire.

56.2 – Carbonized-Path Arc Ignition Test
This test simulates such real-world conditions as a screw
or nail driven through the wall that initiates a series
arcing condition by severing the hot conductor. This
test is performed using a piece of NM-B cable with
ground. As prescribed in the UL standard for sample
preparation, NM-B is cut and pyrolized, simulating a
severed line conductor that develops a carbon path over
time. The test also calls for a piece of cotton fire indica-
tor placed adjacent to the cut.

When power is applied to the circuit, the AFCI is
supposed to clear the arcing that occurs on the sample
before the cotton fire indicator ignites.

The Combination AFCI clears this event as an ac-
tual series arc. Current UL-listed Branch Feeder AFCI
devices don’t—because they rely on 30mA Ground-
Fault Protection for Equipment (GFPE) technology for
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Table 1

Tests Description Combination Branch Outlet Portable
AFCI Feeder AFCI AFCI AFCI

56.2  Carbonized NM-B Insulation Cut X X
Path Arc Ingnition (Series Arc)
Test

56.3 Carbonized SPT-2 Insulation Cut X X
Path Arc Interrupation NM-B Insulation Cut X X
Test (Parallel Arc)

56.4  Carbonized SPT-2 Insulation Cut
Path Arc Clearing (Series Arc) X X X
Time Test

56.5  Point Contact SPT - 2 Insulation Cut X X X X
Arc Test NM-B Insulation Cut X X

(Parallel Arc)

58.1.3  Operation Opposing Electrodes X X X
Inhibition Carbon Arcing

(Series Arc)
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