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Application Notes & Data

The application of 480/277V AC circuil
breakers such as the BQD, BACH and 480V
AC rated circuit breakers like the ED4 can be
a straightforward task when propery ap-
proached. Most confusion arises when an
attempt is made to use the number of phase
and newtral wires, such as 3 Wire or 4 Wire, at
the paint of breaker application to salect the
proper circuit breaker, The voltage rating of
the cireuit breaker can only be matched with
the appropriate system wvoltage when the
system source is understood. What exactly is
meant by system source? It is the ufilty
transformer secondary, the customer trans-
former secondary, or possibly the customer
generator that feeds the circuit breaker. Mo
malter how many - or how faw - wires are
pulled from this source, the voltages remain
the same throughout the system. This might
seem like a rather obvious statement, but
look at an example of how a misunder-
standing might arise. If a job spec calls for a
“480 3 Phase 3 Wire” panelboard, what
system source do you have? You might
gquess 480V 3 Phase 3 Wire ungrounded
delta (Figure 1), and in most cases, you
would be comect, but this 3 Wire panel could
also be derived from saveral other systems,
including a 480V ungrounded wye (Figure 2)
or a 4807277 grounded wye (Figure 3). In
the ungrounded delta and ungrounded wye
there is no neutral or ground conductor, so
the voltage can only be 480V AC phase-to-
phase. In the grounded wye (Figure 3), the
voltages will be 480V phase-to-phase and
277V phase-to-neutral and ground. Even i
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Figure 1

Ungrounded Delta, 480, 3 Phase 3 Wirs
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Figure 2
Ungrounded Wiye, 4804, 3 Phasa 3 Wire
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the neutral is not camied to the pansl the
voltages remain the same throughout the
system. The important thing to remember is
that if there is a ground or neutral at the
source, then the potential voltage seen in the
system is the same; whether or not the
physical conductor is carried throughout the
distribution equipment, the common ground
will provide a path for conduction. The
grounded 480Y/277V system source will
hawve the same voltages whether the panelis
1 Phase 3 Wire, 3 Phase 3 Wirg, or 3 Phase 4
Wire. The 480V ungrounded delta or un-
grounded wye will have the same voltage
whether the panel is 1 Phase 2 Wire or 3
Phase 3 Wire. Do not look at the panef but
ook at the source to select the proper circuit
breaker voltage rating.

Mow that we have looked at the systems, let
us examine the breaker ratings and how the
two relate. Circuit breakers are ahlways
marked with a voltage rating as mandated by
UL and the NEC. The 1993, NEC Secfion
240-82 (2) says that circult breakers shall be
marked with a voltage rating that is “indica-
twe of their capability 1o interrupt fault cur-
rents between phases or phase to ground™.
The fine print note (FPN) explains this in
some detail. It slates thal a breaker with a2
“straight”” voltage rating, £.g., 240V or 480V,
may be applied in a systemn in which the
voltage between any two conductors does
not exceed the stated voltage. These circuit
breakers are tested to interrupt short circuit
current at the phase-to-phase voltage. This
means that these should be used on un-
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Grounded Wye, 480V/2T7V or 208Y/120V, 3
Phase, 4 Wire, could be installed as 3 Wire without
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grounded delta (Figure 1), or ungrounded
wye systems (Figure 2), at the phase-to-
phase voltage. In the next part of Section
240-83 (FPN), it further states that, a circuit
breaker with a “slash” rating, &.g., 1207240V
ar 480%/277V, may onlv be applied on a
system in which the voltage to ground from
any conductor does nol exceed the lower
marked value and the voltage between any
two conductors does not exceed the higher
marked value. These circuit breakers are
lested o interrupt short circut current at the
lower phase-to-ground voltage and should
only be applied on solidy grounded wye
systems (Figure 2). Even if the neutral is not
carried to the panel, the voltage to ground is
the same 277V, so the slash rated breakers
may be applied.

Once we understand the systems and the
circuit breaker ratings, it becomes a straight-
forward task o apply the BQD, BOCH and
the ED breakers. The BOGD and BOCH ars
ABD/ 27TV “slash” rated and can be used on
arvy solidly grounded 480/277V wye source
system, whether or not the neutral is present
at the breaker. If the application is in a panal-
board and the neutral will not be carred to
the panel, then, according to the UL proce-
dures for panelboards (UL &7), you must
specify that the panel be marked 480Y /277
3 phase 3 wire by the factory. The ED is
“giraight” rated and should be usad on any
ungrounded wye or ungrounded delta sys-
tern. The ED could, of course, be used onthe
solidly grounded wye as well, but would be
“over gualiied” and certainly more expen-
sivie than the BOD.




