It seems as if confusion
abounds over the use of
tandem circuit breakers
in panelboards, even
among electricians.

My goal is to set the
record straight as to
when tandem circuit
breakers can be used.
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A TANDEM CIRCUIT BREAKER is a double circuit breaker that
takes up the space of a single circuit breaker on a panelboard. You'll
also hear them called duplex, slimline, ewin, half-height, half-inch,
double and wafer breakers, depending on local customs. While a
two-pole circuit breaker gets connected to two different poles at a
panelboard and has a common trip or a handle tie for simultaneous
disconnecting of two poles, a tandem breaker does not.

Because tandem circuit breakers allow for two circuits to be installed
ona l‘.l”(”‘(hlr\l ill a onc kilL’lljl |\rL'1| kL’f \IT-]L'\'. |hl')"rl.' l}'}“lt’il“'\' ll“’d
after a panelboard has been filled ro capacity with standard circuit
breakers. Because of this, they're often referred to as “cheaters.”

Is this really ‘cheating'? No, it's not. The use of tandem circuit
breakers is a perfectly acceptable practice, as long as the panelboard
is designed for tandem circuit breakers and they're installed in loca-
tions within the panelboard where they're allowed.

But how does a home inspector determine whether tandem circuit
breakers are allowed on the panelboard they're inspecting? There are

a number of ways to do so.

Class CTL Panelboards

Panelboards must follow UL Standard 67, which requires all lighting
and appliance panelboards to be Class CT'L (Circuit Total Limiting).
Here’s a formula for determining how many circuits are allowed in
the Class CTL panelboard being inspected. Take the amperage of

the panclboard, multdiply by the number of poles, and divide by 10,




This older style tandem breaker can be found in Square D panelboards

[t sounds uunp?u ated, but it's not let’s use a 100-amp ll.lnt“‘:!\ll\[

as an example:

100 Amp x 2 Poles

200/ 10 =20

1is formula, the maximum number of circuits allowed

Based on t
in a 100-amp 120/240 volt ]3.‘”11‘”m.1ld is 20. For }F.l”L‘H‘lMHI\ not
manufactured as "|i_'.:}l||n-r; & .Lml]l.mu'" p.lm'”m.lrli\, there is no
limit to the number of circuit breakers allowed

[he 2008 National Electrical Code (NEC) makes it a lictle con
fusing, Previous editions of the NEC limited the maximum number
of circuits in a lighting and appliance p.llu'”'::.lld to 42. The 2008
version of the NEC removed the “lighting & appliance” panelboard
designacion; however, NEC 408.54 says, "A panelboard shall be
l‘lt‘\lljilj “|'|[i'| +‘|1.\'\i\||] means o ]1[L'\('!” [].H' II1\{[11|1IIi‘.[1 ()l maore
overcurrent devices than that number for which the panelboard was
Lit“-i:_.{,ll\'i’. i.ih'\[. .llu] listed.

Manufacrurers still list the maximum number of circuit break
ers allowed, and must provide a rejection feature to help prevent
the use of tandem circuit breakers where not allowed. To date, no
J'rl.lrllll:ltllll'l'r ]].n ln.u!t' a Iullh" t!l.lt .l“i]\\\ maore l}ul] I‘u' Hllm}h'r
ol th'.lI\L'I'\ .J“tl“ t'tf f‘_'.' lflt' l.tu'mul.l .i]mn'

Class CTL panelboards have different methods for preventing
class CTL randem circuit breakers from being used in locations

where they're not allowed. ¥ p
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This photo shows the difference between two-pole tandem and
single circult breakers. The tandem circuit breakers are highlighted,
From top to bottom, there is a 60-amp two-pole circuit breaker;

a 15-amp tandem circuit breaker (highlighted); a 20-amp tandem
circuit breaker (highlighted); and a 20-amp single-pole circuit

breaker

Key Concepts

A tandem circuit breaker is a double circuit breaker
that takes up the space of a single circuit breaker on
a panelboard.

UL Standard 67 governs panelboards, which requires
all lighting and appliance panelboards to
be Class CTL (Circuit Total Limiting)

Tandem circuit breakers are manufactured in a way
to prevent people from using them improperly

There are a number of ways for a home inspector to
determine whether or not tandem circuit breakers
are allowed on a panelboard. It's important to do so
because using them where not allowed can create a
fire hazard
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tandem breaker

The highlighted bus stabs are notched to
allow the use of tandem circuit breakers;

the bus stabs that don't have this notch
won't allow tandem breakers

This is referred to as a “rejection feature.” Sometimes, bus stabs on
panelboards are notched to allow the use of tandem circuit breakers (see
photo above left). In these cases, bus stabs without notches won't allow
tandem breakers, Class CTL tandem circuit breakers are shaped dit
ferently from standard single-pole breakers to help prevent them from
being installed where they don't belong ( \('g'l;rfm:w above right). Tandem
circuit breakers are manufactured this way in an effort to prevent
people from using them in an improper manner, but this doesn't stop
everyone, The rejection fearures on tandem circuit breakers sometimes
are altered in the field, defeating this safery feature. This is probably
where the term “cheater” comes trom (see photos next page).

For panelboards manufactured before adoption of the Class CT1
standard, non-Class CTL tandem circuit breakers are allowed 1o be
installed as replacement circuit breakers only, Non-Class CTL tandem
circuit breakers do nor have the ‘rejection’ feature thar Class CTL break
ers have, Labels on the side of these circuit breakers clearly state they are
not allowed in Class CTL panelboards, The difficulty for home inspec
tors is that the marking usually is not visible after installation,

In addition to the diagram, look for a label stating the maximum
number of circuits allowed. If the number of full-size spaces rt]n.ll\lht'
maximum number of circuits, no tandem circuir breakers are allowed.
For example, if the panelboard allows 20 circuits and it has 20 full-size

spaces, tandem circuit breakers aren’t allowed.

The model of the panelboard
The model or part number of the electric panelboard usually will indicate
\\}'.L|E'I\'r or not |]]\' \'lt'\.“lx F‘u’“k'“‘l-“ll'd 15 lii.'-'l'.."l'll'd o .IL\t'Pl |.”’lil'f”

Tandem circult
breakers are
shaped differently
from standard
single-pole circuit
breakers in an
effort to prevent
people from
using them in an
improper manner,
but this doesn't
stop everyone,
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breakers and how many can be used. Here are a few examples:

« 30 spaces, 40 total circuits allowed.

* G3040BL1200

Up to 10 tandem circuit breakers can be used

* G3030BL1150 = 30 spaces, 30 total circuits allowed
Tandem circuit breakers are not allowed
* BR1220B100 = 12 spaces, 20 total circuits allowed

Up to 8 tandem circuit breakers can be used

* BR1212B100 = 12 spaces, 12 total circuits allowed

Tandem circuit breakers are not allowed

¢ HOMC20U100C = 20 spaces, 20 total circuits allowed,

Tandem circuit breakers are not allowed
[ think it's easy enough to see the pattern.

A diagram inside the panelboard

Ihe wiring diagram inside the panelboard is a great way to determine if
tandem breakers are allowed and, if so, exactly where they're allowed.

[n addition to the diagram, look for a label stating the maximum

number of circuits allowed, If the full-size circuits equal the maxi-
mum number, no tandem circuits are allowed. For example, if the
panelboard allows 20 circuits and it has 20 full-size spaces, tandem
circuit breakers aren't allowed.



This panelboard diagram indicates
tandem breakers can be used In four

locations.
The bottoms of these class CTL tandem circuit breakers have been broken According to this diagram, the top
off to make them fit where they didn't belong. This is probably where the four spaces of the ;)dhvlbt:dr(i allow
term ‘cheater’ comes from. only full size breakers, while the
bottom eight slots allow tandem
breakers.
As clearly indicated by
the label on the side of
this circuit breaker, it
Is not allowed in Class !
CTL panelboards. The : 4
difficulty for home SR
inspectors Is that the s A
marking Is usually not ey
visible after installation. !
What's the concern with tandem circuit breakers? 1A F
When tandem circuit breakers are used in locations where they're il [ Fe
not allowed, they could make an improper physical connection U ol g
to the bus bar in the panelboard, which can create a fire hazard. 10 I
' ' i s
l'andem circuit breakers also increase the total load on the bus ] |
bars in a panelboard; this is where home inspectors need to use L gt | F&
common sense, o w L
When a home inspector finds tandem circuit breakers used in NELEL -
improper locations, it’s best to recommend repair by an electrician, T g [
. o 11 Ly A
If the bus bars of the panelboard have been damaged or altered to
allow for the installation of tandem circuit breakers, the proper
repair is to have the panelboard replaced. There is no way to deter- No tandam breakers are This panelboard allows tandem
mine if the bus bars have been damaged without actually removing allowed in this panel board, breakers in the bottom ten spaces
the circuit breakers and | don't recommend removing circuit only (11-20 and 31-40)
breakers during the course of a home inspection. ™
Information for this article was provided, in part, by Alan Manche of D l AG R AM
Schneider Electric, Stephen Ploszay of Siemens Industry, Inc. and Only 20 circuits
Joseph Fello of Eaton Corporation. Also, a special thanks to Retired are allowed at the
ASHI Member Dougias Hansen, 20 POLES MAXIMUM panelboard. It has
20 full-size spaces,
BRANCH BREAKERS o pe .
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Reuben Saltzman, Structure Tech Home Inspections, Minneapolis, 70 AMP MAX WITH CU WIRE i "_ .
_— 55 AMP MAX WITH AL WIRE breakers aren't
dinn., is a second-generation ASHI Certified Inspector whose expenence allowed.
with home remodeling and construction began at age four when he

heiped his father steam wallpaper and it has continued from there,
He has worked for Structure Tech since 1997 and joined ASHI in 2004,

Visit his blog at www.structuretechl.com/blog/.
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