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210.4 Multiwire Branch Circuits.

(A) General. Branch circuits recognized by this article shall be permitted as multiwire circuits.
A multiwire circuit shall be permitted to be considered as multiple circuits. All conductors of a
multiwire branch circuit shall originate from the same panelboard or similar distribution
equipment.

FPN: A 3-phase, 4-wire, wye-connected power system used to supply power to nonlinear loads may
necessitate that the power system design allow for the possibility of high harmonic currents on the neutral
conductor.

The power supplies for equipment such as computers, printers, and adjustable-speed motor
drives can introduce harmonic currents in the system neutral conductor. The resulting total
harmonic distortion current could exceed the load current of the device itself. See the
commentary following 310.15(B)(4)(c) for a discussion of neutral conductor ampacity.

(B) Disconnecting Means. Each multiwire branch circuit shall be provided with a means that
will simultaneously disconnect all ungrounded conductors at the point where the branch circuit
originates.

Multiwire branch circuits can be dangerous when not all the ungrounded circuit conductors are
de-energized and equipment supplied from a multiwire circuit is being serviced. For this
reason, all ungrounded conductors of a multiwire branch circuit must be simultaneously
disconnected to reduce the risk of shock to personnel working on equipment supplied by a
multiwire branch circuit. The simultaneous disconnecting means requirement takes the
guesswork out of ensuring safe conditions for maintenance. In former editions of the NEC, this
requirement applied only where the multiwire branch circuit supplied equipment mounted to a
common yoke or strap.

For a single-phase installation, the simultaneous disconnection can be achieved by two
single-pole circuit breakers with an identified handle tie, as shown in Exhibit 210.1 (top), or by
a 2-pole switch or circuit breaker, as shown in Exhibit 210.1 (bottom). For a 3-phase
installation, a 3-pole circuit breaker or three single-pole circuit breakers with an identified
handle tie provides the required simultaneous disconnection of the ungrounded conductors.
Where fuses are used for the branch-circuit overcurrent protection, a 2-pole or 3-pole switch is
required.

The simultaneous opening of both “hot” conductors at the panelboard effectively protects
personnel from inadvertent contact with an energized conductor or device terminal during
servicing. The simultaneous disconnection can be achieved by a 2-pole switch or circuit
breaker, as shown in Exhibit 210.1 (bottom), or by two single-pole circuit breakers with an
identified handle tie, as shown in Exhibit 210.1 (top). Where fuses are used for the branch
circuit overcurrent protection, a 2-pole disconnect switch is required.
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Exhibit 210.1  Examples where 210.4(B) requires the simultaneous disconnection of all
ungrounded conductors to multiwire branch circuits supplying more than one device or

equipment.

(C) Line-to-Neutral Loads. Multiwire branch circuits shall supply only line-to-neutral loads.

Exception No. 1:  A multiwire branch circuit that supplies only one utilization equipment.

Exception No. 2:  Where all ungrounded conductors of the multiwire branch circuit are opened
simultaneously by the branch-circuit overcurrent device.

FPN: See 300.13(B) for continuity of grounded conductor on multiwire circuits.

The term multiwire branch circuit is defined in Article 100 as “a branch circuit that consists of
two or more ungrounded conductors that have a voltage between them, and a grounded
conductor that has equal voltage between it and each ungrounded conductor of the circuit and
that is connected to the neutral or grounded conductor of the system.” Although defined as “a”
branch circuit, 210.4(A) permits a multiwire branch circuit to be considered as multiple circuits
and could be used, for instance, to satisfy the requirement for providing two small-appliance
branch circuits for countertop receptacle outlets in a dwelling-unit kitchen.

The circuit most commonly used as a multiwire branch circuit consists of two ungrounded
conductors and one grounded conductor supplied from a 120/240-volt, single-phase, 3-wire
system. Such multiwire circuits supply appliances that have both line-to-line and line-to-neutral
connected loads, such as electric ranges and clothes dryers, and also supply loads that are
line-to-neutral connected only, such as the split-wired combination device shown in Exhibit
210.1 (bottom). A multiwire branch circuit is also permitted to supply a device with a 250-volt
receptacle and a 125-volt receptacle, as shown in Exhibit 210.2, provided the branch-circuit
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overcurrent device simultaneously opens both of the ungrounded conductors.

Exhibit 210.2  An example of 210.4(C), Exception No. 2, which permits a multiwire
branch circuit to supply line-to-neutral and line-to-line connected loads, provided the
ungrounded conductors are opened simultaneously by the branch-circuit overcurrent

device.

Multiwire branch circuits have many advantages, including using three wires to do the work of
four (in place of two 2-wire circuits), less raceway fill, easier balancing and phasing of a
system, and less voltage drop. See the commentary following 215.2(A)(3), FPN No. 3, for
further information on voltage drop for branch circuits.

Multiwire branch circuits may be derived from a 120/240-volt, single-phase; a 208Y/120-volt
and 480Y/277-volt, 3-phase, 4-wire; or a 240/120-volt, 3-phase, 4-wire delta system. Section
210.11(B) requires multiwire branch circuits to be properly balanced. If two ungrounded
conductors and a common neutral are used as a multiwire branch circuit supplied from a
208Y/120-volt, 3-phase, 4-wire system, the neutral carries the same current as the phase
conductor with the highest current and, therefore, should be the same size. The neutral for a
2-phase, 3-wire or a 2-phase, 5-wire circuit must be sized to carry 140 percent of the ampere
rating of the circuit, as required by 220.61(A) Exception. See the commentary following
210.4(A), FPN, for further information on 3-phase, 4-wire system neutral conductors.

If loads are connected line-to-line (i.e., utilization equipment connected between 2 or 3
phases), 2-pole or 3-pole circuit breakers are required to disconnect all ungrounded conductors
simultaneously. In testing 240-volt equipment, it is quite possible not to realize that the circuit
is still energized with 120 volts if one pole of the overcurrent device is open. See 210.10 and
240.15(B) for further information on circuit breaker overcurrent protection of ungrounded
conductors. Other precautions concerning device removal on multiwire branch circuits are
found in the commentary following 300.13(B).

(D) Grouping. The ungrounded and grounded conductors of each multiwire branch circuit shall
be grouped by wire ties or similar means in at least one location within the panelboard or other
point of origination.

Exception:  The requirement for grouping shall not apply if the circuit enters from a cable or
raceway unique to the circuit that makes the grouping obvious.
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overcurrent device simultaneously opens both of the ungrounded conductors.

Exhibit 210.2  An example of 210.4(C), Exception No. 2, which permits a multiwire
branch circuit to supply line-to-neutral and line-to-line connected loads, provided the
ungrounded conductors are opened simultaneously by the branch-circuit overcurrent

device.

Multiwire branch circuits have many advantages, including using three wires to do the work of
four (in place of two 2-wire circuits), less raceway fill, easier balancing and phasing of a
system, and less voltage drop. See the commentary following 215.2(A)(3), FPN No. 3, for
further information on voltage drop for branch circuits.

Multiwire branch circuits may be derived from a 120/240-volt, single-phase; a 208Y/120-volt
and 480Y/277-volt, 3-phase, 4-wire; or a 240/120-volt, 3-phase, 4-wire delta system. Section
210.11(B) requires multiwire branch circuits to be properly balanced. If two ungrounded
conductors and a common neutral are used as a multiwire branch circuit supplied from a
208Y/120-volt, 3-phase, 4-wire system, the neutral carries the same current as the phase
conductor with the highest current and, therefore, should be the same size. The neutral for a
2-phase, 3-wire or a 2-phase, 5-wire circuit must be sized to carry 140 percent of the ampere
rating of the circuit, as required by 220.61(A) Exception. See the commentary following
210.4(A), FPN, for further information on 3-phase, 4-wire system neutral conductors.

If loads are connected line-to-line (i.e., utilization equipment connected between 2 or 3
phases), 2-pole or 3-pole circuit breakers are required to disconnect all ungrounded conductors
simultaneously. In testing 240-volt equipment, it is quite possible not to realize that the circuit
is still energized with 120 volts if one pole of the overcurrent device is open. See 210.10 and
240.15(B) for further information on circuit breaker overcurrent protection of ungrounded
conductors. Other precautions concerning device removal on multiwire branch circuits are
found in the commentary following 300.13(B).

(D) Grouping. The ungrounded and grounded conductors of each multiwire branch circuit shall
be grouped by wire ties or similar means in at least one location within the panelboard or other
point of origination.

Exception:  The requirement for grouping shall not apply if the circuit enters from a cable or
raceway unique to the circuit that makes the grouping obvious.

240.15 Ungrounded Conductors.

(A) Overcurrent Device Required. A fuse or an overcurrent trip unit of a circuit breaker shall
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be connected in series with each ungrounded conductor. A combination of a current transformer
and overcurrent relay shall be considered equivalent to an overcurrent trip unit.

FPN: For motor circuits, see Parts III, IV, V, and XI of Article 430.

(B) Circuit Breaker as Overcurrent Device. Circuit breakers shall open all ungrounded
conductors of the circuit both manually and automatically unless otherwise permitted in
240.15(B)(1), (B)(2), and (B)(3).

(1) Multiwire Branch Circuit. Except where limited by 210.4(B), individual single-pole circuit
breakers, with or without identified handle ties, shall be permitted as the protection for each
ungrounded conductor of multiwire branch circuits that serve only single-phase line-to-neutral
loads.

(2) Grounded Single-Phase and 3-Wire dc Circuits. In grounded systems, individual
single-pole circuit breakers with identified handle ties shall be permitted as the protection for
each ungrounded conductor for line-to-line connected loads for single-phase circuits or 3-wire,
direct-current circuits.

(3) 3-Phase and 2-Phase Systems. For line-to-line loads in 4-wire, 3-phase systems or 5-wire,
2-phase systems having a grounded neutral point and no conductor operating at a voltage
greater than permitted in 210.6, individual single-pole circuit breakers with identified handle ties
shall be permitted as the protection for each ungrounded conductor.

Before discussing handle ties, it is important to understand the Article 100 definition of the
term multiwire branch circuit, as well as 210.4(C) and its two exceptions. Multiwire branch
circuits are permitted to supply line-to-line connected loads where the loads are associated
with a single piece of utilization equipment or where all of the ungrounded conductors are
opened simultaneously by the branch-circuit overcurrent device (automatic opening in response
to overcurrent). See the commentary following 210.4(C) for additional information.

The basic rule in 240.15(B) requires circuit breakers to open all ungrounded conductors of the
circuit when it trips (automatic operation in response to overcurrent) or is manually operated
as a disconnecting means. For 2-wire circuits with one conductor grounded, this rule is simple
and needs no further explanation. For multiwire branch circuits of 600 volts or less, however,
there are three acceptable methods of complying with this rule.

The first, and most widely used, method is to install a multipole circuit breaker with an internal
common trip mechanism. The use of such multipole devices ensures compliance with all of the
Code requirements for overcurrent protection and disconnecting of multiwire branch circuits.
This breaker is operated by an external single lever internally attached to the two or three poles
of the circuit breaker, or the external lever may be attached to multiple handles operated as
one, provided the breaker is a factory-assembled unit in accordance with 240.8. Underwriters
Laboratories refers to these devices as multipole common trip circuit breakers. This type of
circuit breaker is required to be used for branch circuits that comprise multiple ungrounded
conductors supplied by ungrounded 3-phase and single-phase systems. Where circuit breakers
are used on ungrounded systems, it is important to verify compliance with the application
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requirements in 240.85. Of course, multipole common trip circuit breakers are permitted to be
installed on any branch circuit supplied from a grounded system where used within their
ratings.

The second option permitted for multiwire branch circuits is to use two or three single-pole
circuit breakers and add an identified handle tie to function as a common operating handle.
This multipole circuit breaker is field assembled by externally attaching an identified common
lever (handle tie) onto the two or three individual circuit breakers. It is important to understand
that handle ties do not cause the circuit breaker to function as a common trip device; rather,
they only allow common operation as a disconnecting means. Handle tie mechanism circuit
breakers are permitted as a substitute for internal common trip mechanism circuit breakers only
for limited applications. Unless specifically prohibited elsewhere, circuit breakers with
identified handle ties are permitted for multiwire branch circuits only where the circuit is
supplied from grounded 3-phase or grounded single-phase systems. The single-pole circuit
breakers used together in this fashion must be rated for the dual voltage encountered, such as
120/240 volts. It is important to note that the term approved was revised to identified for the
2005 Code, to require the use of hardware designed specifically to perform this common
disconnecting means function. The use of approved, homemade hardware to perform this
function is no longer permitted.

It is important to correlate the requirements of 240.15 with those in 210.4(B) covering
disconnection of multiwire branch circuits. The revision to 210.4(B) in the 2008 Code requires
a means to simultaneously disconnect all ungrounded conductors of the multiwire branch
circuit. The use of a multipole switch or circuit breaker satisfies the 210.4(B) requirement, as
does the use of single-pole circuit breakers with identified handle ties. The use of a multipole
circuit breaker or single-pole circuit breakers joined with handle ties to comply with 210.4(B)
also satisfies the requirements of 240.15 on the use of circuit breakers to provide overcurrent
protection of multiwire branch circuits.

Exhibits 240.4 through 240.6 illustrate the application of 240.15(B). In Exhibit 240.4, where
multipole common trip circuit breakers are required, handle ties are not permitted because the
circuits are supplied from ungrounded systems. In Exhibit 240.5, where the supply systems are
grounded, single-pole circuit breakers are permitted and handle ties or common trip operation
is not required because the circuits supply line-to-neutral loads. In Exhibit 240.6, in which
line-to-line loads are supplied from single-phase or 4-wire, 3-phase systems, identified handle
ties or multipole common trip circuit breakers are permitted.
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Exhibit 240.4  Examples of circuits that require multipole common trip–type circuit
breakers, in accordance with 240.15(B).

Exhibit 240.5  Examples of circuits in which single-pole circuit breakers are permitted,
in accordance with 240.15(B)(1), because they open the ungrounded conductor of the

circuit.
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Exhibit 240.6  Examples of circuits in which identified handle ties are permitted to
provide the simultaneous disconnecting function in accordance with 240.15(B)(2) or

240.15(B)(3).

(C) Closed-Loop Power Distribution Systems. Listed devices that provide equivalent
overcurrent protection in closed-loop power distribution systems shall be permitted as a
substitute for fuses or circuit breakers.
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