Circuit breaker wiring diagram

This overview describes how a professional electrician connects a residential electrical circuit
breaker panel to the main service wires coming into the home, and to the individual branch
circuits in your home. This is not a DIY project for most homeowners. Connecting a breaker
panel is very dangerous work if you are not an expert, and in most communities, the building
codes may not even allow you to do this kind of major electrical work yourself. It requires
coordination with the electrical utility company. In a new home construction or a major rewiring
project, the last step will be connecting all the wires to the circuit breaker box, as described
here. They will check the feeder wires with a voltage tester to ensure that this is the case. The
electrician then opens metal knockouts for the main service conduit as well as for each branch
circuit that will enter the breaker box. Yet another knockout may need to be opened for the main
grounding wire. The knockouts are the round metal discs visible in the top, bottom, sides, and
back of the box, of various sizes to match different sized conduits that may need to connect to
the box. The electrician uses a chisel or old screwdriver to open the knockouts. They may do all
of these at once, or start with only the knockout for the main service conduit, then open the
knockouts for the branch circuits later, as individual circuit wires are run. Once the knockouts
are removed, the electrician installs the conduit or cable connectors into the circuit breaker
panel, securing them with the knurled locknuts threaded onto the tailpieces of the connectors
from the inside of the panel. Next, the electrician positions the circuit breaker panel, levels it,
and anchors it to the wall with screws or anchors driven through the back of the panel and into
the wall. If the main service wires are entering the home through a conduit, the panel will be
carefully positioned at this time so the conduit slides into the conduit fitting already mounted
on the service panel. There are normally three main service wires: two black hot wires and a
white neutral wire. The main service wires are secured to the end of the fish tape with electrical
tape and pulled back down into the breaker panel. It may require a helper to assist pushing the
wires from outside while the fish tape is pulled from the inside, as these are large, stiff wires.
Plenty of excess wire is pulled into the panel to allow for connections to be made anywhere in
the box. The main grounding wireâ€”usually a fairly large bare copper wireâ€”is fed into the
panel and is connected to the main grounding connection. Usually, this is a metal lug on the
back of the metal panel or at the end of the ground bus bar. This main ground wire is usually
connected to a grounding rod. In some systems, there may be an additional grounding wire
used to ground metal water pipes; both can be connected to the same grounding lug in the
panel. It is a silver-colored bar with many smaller screws and connection points, with one larger
hole for the main service neutral wire. The electrician now bends the two black service wires for
easy connection to the main breaker. In most panels, the main breaker is a large volt circuit
breaker that is located at the top of the panel. It will control all the power entering the home and
connects to both hot bus bars running down vertically through the panel. The ends of the
service wires are stripped of just enough insulation to make the connections to the main circuit
breaker terminal lugs. The electrician takes care not to leave the excess bare wire because this
creates a safety hazard if the wires can come in contact with other wires. The bare ends of the
main service wires are inserted into the lugs on the main breaker, and the screws are tightened
securely. The electrician will now pull the wires for the various branch circuits into the panel. If
they arrive at the panel through metal conduit, a fish tape is used to pull them into the panel. If
the branch circuits use NM wiring, NM connectors are installed to panel and the cables are held
tightly with screws that tighten down onto a yolk. On NM cable, the outer plastic sheathing of
the cable is cut away so that just a small portion remains where the cable enters the panel. For
each cable, the electrician will strip away a short length of insulation from each individual
conducting wire The use of a special stripping tool assures no damage to the metal wires. The
electrician now connects all of green and bare copper wires for the branch circuits to the
ground bus bar inside the panel. The circuit breaker for each branch circuit is now connected,
one at a time. The breakers have been carefully chosen to match the required amperage and
voltage of the circuits and to meet code requirements. Electricians are carefully trained in
selecting the type of breaker appropriate to the circuit. These breakers will have a coiled pigtail
wire. There will also be standard-style breakers that have no pigtail wires, only lugs for hot wire
connections. Begin by connecting the circuit's neutral wire. On standard-style breakers, the
circuit's neutral wire will be attached to the neutral bus bar in the panel. Next, the electrician
attached the circuit's hot wire, which will be black or red. With all circuit wires connected, the
circuit breaker can be snapped into place into its panel slot. The process may vary slightly
depending on the manufacturer, but it generally involves hooking the front edge of the breaker
over clips in the panel, then pushing down until the breaker snaps into place. Excess wire is
neatly looped along the inside edges of the panel. Leaving plenty of excess will make possible
repairs or replacements easier in the future. The electrician now turns on the circuit breakers
and makes sure all circuits in the house are operating correctly. The electrician finishes by

labeling the panel to identify the function of each circuit. This will make it easier for the
homeowner or a future electrician to identify and shut off individual circuits when necessary.
Materials Circuit breaker panel Wall anchors if needed volt and volt circuit breakers Electrical
tape. Show Full Article. This article was co-authored by Jesse Kuhlman. Jesse is also the author
of four eBooks on home wiring including "Residential Electrical Troubleshooting" which covers
basic electrical troubleshooting in residential homes. This article has been viewed , times. A
breaker circuit is an electrical switch that cuts off electrical flow in the event of a possible short
circuit or overload. This device is essential in a modern world that runs on electricity. Without a
circuit breaker, you could find yourself dealing with household fires on a regular basis. While
you can easily call a professional electrician, you can also learn how to wire a breaker circuit
yourself with relative ease. We've been helping billions of people around the world continue to
learn, adapt, grow, and thrive for over a decade. Every dollar contributed enables us to keep
providing high-quality how-to help to people like you. Please consider supporting our work with
a contribution to wikiHow. Log in Social login does not work in incognito and private browsers.
Please log in with your username or email to continue. No account yet? Create an account. Edit
this Article. We use cookies to make wikiHow great. By using our site, you agree to our cookie
policy. Cookie Settings. Learn why people trust wikiHow. Download Article Explore this Article
Steps. Tips and Warnings. Things You'll Need. Related Articles. Switch off the main power
switch. This should be located at the top of the breaker panel. Use an electrical tester by putting
the tip of one probe against the ground bus bar and the other against one of the screws of a
circuit breaker. Connected to this screw should be a red, black, or blue covered wire. If you
have properly turned off the power, there should be no signs of voltage. Remove the covering
from one of the holes that runs across the breaker panel's top side. You may need a small,
pointy tool, such as a screwdriver, to get them out. Attach a cable clamp through the hole. The
cable clamp will keep the four-conductor cable in place after you run it through the hole.
Remove the lock-nut from the cable clamp. Push the cable clamp through the hole. The side that
comes through the bottom should have spiral edges for screwing it in. Tighten the lock-nut
back around the cable clamp by placing it at the underside of the clamp where you see the
spiral edges and screwing it in with Channel-Lock pliers. Run a four-conductor cable from the
sub-panel breaker box through this clamp and tighten it. You may need a professional to look at
your breaker box and tell you which kind of four-conductor cable you need. Cut the covering of
the cable and pull this covering away. Inside the covering, you'll find a copper wire the ground
wire , a white covered wire the neutral wire , a black wire the hot wire , and a red wire another
hot wire. In the sub-panel box, the neutral and ground wires will connect the same as they do in
the main breaker box, but the red and black wires will connect to the hot bar instead of a circuit
breaker. Find the ground bus bar. It is a metal strip with a row of screws running down it. Using
a flathead screwdriver, unscrew one of them slightly and push your ground wire through. Screw
it back in tightly after you insert it. Find the neutral bus bar. Like the ground bus bar, this will be
a metal strip with a row of screws, but the neutral bus bar is typically white. Take a neutral wire
and cut away about a centimeter of the covering at the end of the wire. Use your flathead
screwdriver to unscrew one of the screws and then push the wire through. Screw it back in after
you have inserted the neutral wire. Locate an opening for a new circuit breaker. You should find
a list of acceptable circuit breakers you can use. Make sure that your circuit breaker is of
acceptable size and voltage. Locate the black hot wire and attach it to the back of the circuit
breaker. It will be clearly indicated where this should go. Depending on the kind of circuit
breaker you must use, you may have to attach the red hot wire as well. Locate the two sets of
clips on the back side of the circuit breaker. One set will be on the left side, and the other on the
right side. With the circuit breaker held correctly the text on it should indicate which way is right
side up , push the set of clips at the right side of its back into the plastic bar in the opening.
Check once more to make sure the circuit breaker is switched off. Push the left set of clips at
the back of the circuit breaker into place on the plastic bar in the opening. Get in touch with a
professional electrician to test out your work on the circuit breaker before turning power back
on. Jesse Kuhlman Master Electrician. Jesse Kuhlman. It totally depends on where you live. In
the Northeastern United States, for example, you typically find them in the basement. If you're
on the West Coast, you see a lot of circuit breakers on the outside of the house. You just kind of
have to poke around a bit sometimes to find them. Yes No. Not Helpful 0 Helpful 0. It's almost
always going to be AC. Very few appliances or wiring setups are going to be DC in a residential
home. No, you have to use a specified thickness for it to be successful. Not Helpful 1 Helpful 5.
The breaker box has a ground bar on both sides. How do I know which one is ground and which
one is for white wire? Depending upon the panel and installation, it may be both or either.
Check the instructions listed inside the panel. If none are listed, contact the panel manufacturer.
If you are unsure which is which, it is best to call an electrician. Not Helpful 13 Helpful 7. If a

ground wire comes loose from a circuit breaker, do some things on that circuit still work? Yes,
the ground is just a safe route for an electrical current. The whole situation may be unsafe, but
the circuits will still work. Not Helpful 0 Helpful 2. Under the National Electrical Code two wires
are only permitted on a circuit breaker if the device is specifically "designed and listed" for the
purpose. If I turn off the main power switch, does it shut off the electricity to the breakers? Not
Helpful 16 Helpful 1. Include your email address to get a message when this question is
answered. By using this service, some information may be shared with YouTube. Find a
diagram of a breaker box online before getting started. This will help you ensure you are
working with the correct wires and bus bars as you wire a breaker circuit. Helpful 0 Not Helpful
0. If at any point you feel unsure of what you're doing, consider getting a professional
electrician to do this job for you. You can fit a piece of cardboard into the section of the breaker
box you're not using as an extra guard against live wires. Always double check to make sure
you have turned off the main power switch and the circuit breaker power. Related wikiHows
How to. How to. About This Article. Co-authored by:. Co-authors: Updated: November 6,
Categories: Cabling and Wiring Connection. Thanks to all authors for creating a page that has
been read , times. Thanks so much for your information. It was invaluable. Is this article up to
date? Cookies make wikiHow better. By continuing to use our site, you agree to our cookie
policy. Robert Naranj Nov 25, Related Articles How to. By signing up you are agreeing to receive
emails according to our privacy policy. Follow Us. X Help us do more We've been helping
billions of people around the world continue to learn, adapt, grow, and thrive for over a decade.
Let's do this! By code, the number of conductors allowed in a box are limited depending on box
size and wire gauge. Calculate total conductors allowed in a box before adding new wiring, etc.
Check local regulations for restrictions and permit requirements before beginning electrical
work. The user of this information is responsible for following all applicable regulations and
best practices when performing electrical work. If the user is unable to perform electrical work
themselves, a qualified electrician should be consulted. How to Read These Diagrams. This
page contains wiring diagrams for a service panel breaker box and circuit breakers including:
15amp, 20amp, 30amp, and 50amp as well as a GFCI breaker and an isolated ground circuit.
This diagram illustrates some of the most common circuits found in a typical amp circuit
breaker service panel box. The breakers are installed in a panel so that contact is made with one
of two hot bus bars running down the middle of the box. The hot wire for a branch circuit is
connected to the breaker by a set screw on the base. The neutral and ground wires for the
circuit are connected to a bar along the side of the service panel box. The neutral and
grounding bars in the panel may be separate or, in the case of older service panels, the same
bar may be used for both purposes. This wiring diagram illustrates installing a 15 amp circuit
breaker for a volt branch circuit. A 15 amp circuit is usually used for wall receptacle outlets and
room light fixtures. This diagram illustrates the arrangement for a 20 amp, volt double
receptacle circuit with a shared neutral wire. This arrangement is typically used in a kitchen
where two separate appliance circuits are needed in close proximity to each other. This circuit
breaker wiring diagram illustrates installing a 20 amp circuit breaker for a volt circuit. The white
wire is used for hot in this circuit and it is marked with black tape on both ends to identify it as
such. A neutral wire is not used in this circuit. A dedicated 20 amp circuit like this is used for
heavy household appliances like large portable window air conditioners. This is an outdated
circuit that may still be used in some situations. This wiring is for a 30 amp circuit breaker
serving a 30 amp, volt receptacle. A 30 amp circuit like this may be found in older installations
for clothes dryers and maybe a kitchen cooking range as well. This is a diagram for a new 30
amp circuit breaker to serve a 30 amp dryer outlet. This is an upgrade of the outdated 30 amp
circuit in the previous diagram. This wiring diagram illustrates installing a 50 amp circuit
breaker for a volt circuit. The 6 gauge cable for this circuit has 3 conductors and 1 ground. A 50
amp circuit like this is used for new kitchen range installations. This diagram illustrates wiring
for a circuit breaker with a built-in ground fault circuit interrupter or gfci. This 20 amp, volt
breaker is a form of gfci that can be installed at the circuit source. This kind of circuit is used for
dishwashers, whirlpool spas, and other locations where water contact is likely. An
isolated-ground receptacle makes use of an extra wire to provide a separate, dedicated ground
in the circuit. It is connected to the grounding terminal on the receptacle. The other cable wires
are connected as with any other branch circuit except for the ground wire. The bare copper
ground wire is NOT connected to the receptacle, instead it is connected to the grounding
terminal inside the metal electrical box where the receptacle is housed. A special
isolated-ground receptacle is require for this circuit and can be identified by the orange color
and a small triangle imprinted on the face. When connecting the wires, the isolated ground wire
the red wire pictured here is marked with green tape or paint on each end and connected to the
grounding bar in the service panel and to the grounding terminal on the receptacle. These are

also required in hospitals where sensitive medical monitors may be affected by grounding noise
in the wiring which can cause disruption in their critical functions. If a circuit breaker trips, the
cause is likely either a short circuit or an overload. To find the cause, remove all loads from the
circuit. Unplug all lamps, TV's, fans, etc. Turn ON the breaker to the circuit. If the breaker trips
with all loads removed, then you probably have a short somewhere in the house wiring. Check
the wiring to find the fault and repair or replace any cable or devices involved. Retest the
breaker after repairs are completed. If the breaker doesn't trip, then one of the loads normally
connected to the circuit likely has a short or is causing an overload. With the breaker on,
reconnect each load, one at a time, until you determine which load is causing the problem.
Note: Before reconnecting each load, check for frayed cords or a damaged plug on appliances
or lamps. Also, look for broken light sockets or other damage that may be causing the device to
short when plugged in. Repair any damage found before plugging the load back into the circuit.
If all appliances are in good working order and the circuit breaker continues to trip, there are too
many appliances, lamps. Disperse the load by plugging some of the appliances involved into
another circuit. If necessary, run a new circuit to serve the need of all your appliances. How to
Read These Diagrams This page contains wiring diagrams for a service panel breaker box and
circuit breakers including: 15amp, 20amp, 30amp, and 50amp as well as a GFCI breaker and an
isolated ground circuit. Circuit Breaker Panel Box Wiring Diagram This diagram illustrates some
of the most common circuits found in a typical amp circuit breaker service panel box. Wiring for
a 15 Amp, Volt Circuit Breaker This wiring diagram illustrates installing a 15 amp circuit breaker
for a volt branch circuit. Wiring for Two 20 Amp, Volt Circuit Breaker This diagram illustrates the
arrangement for a 20 amp, volt double receptacle circuit with a shared neutral wire. Wiring for a
20 Amp, Volt Appliance Circuit Breaker This circuit breaker wiring diagram illustrates installing
a 20 amp circuit breaker for a volt circuit. Wiring for an Old 30 Amp, Volt Circuit Breaker This is
an outdated circuit that may still be used in some situations. Wiring Diagram 30 Amp, Volt
Circuit Breaker This is a diagram for a new 30 amp circuit breaker to serve a 30 amp dryer
outlet. Wiring for a 50 Amp, Volt Circuit Breaker This wiring diagram illustrates installing a 50
amp circuit breaker for a volt circuit. Wiring a GFCI Circuit Breaker This diagram illustrates
wiring for a circuit breaker with a built-in ground fault circuit interrupter or gfci. Wiring for a 15
Amp Isolated Ground Circuit An isolated-ground receptacle makes use of an extra wire to
provide a separate, dedicated ground in the circuit. Email Print. Home Page. Why Does a Circuit
Breaker Trip? Receptacle Wiring Diagrams. Calculating Circuit Load. We will be using this
simple diagram to discuss the components involved with the electrical operating sequence of a
circuit breaker. Control voltage for electrical operation is provided to the circuit breaker through
the secondary disconnect. The secondary disconnect is also the interface for the auxiliary
contacts on the circuit breaker to the associated switchboard, and provides indication to the
control system about the breaker position. Typically located on the cubicle door or at a remote
control panel. Used to manually operate a circuit breaker by means of electrical control. The
primary purpose of the protective relay is minimizing damage to equipment and interruptions to
power systems when electrical failures occur. The relaying equipment is aided in this task by
instrument transformers that sense abnormal power conditions. Locks out the control circuit if
the close operation is not completed. If the close signal is initiated but not removed the breaker
has the potential to cycle through an endless close, trip, charge, close and trip cycle Pumping.
The close coil is a solenoid that operates the circuit breaker close latch, allowing for remote
closing operations. Automatically charges the spring mechanism for closing the circuit breaker
and also recharges the spring mechanism when the circuit breaker is in the ON position,
allowing for instantaneous re-closing of the circuit breaker following an open operation. The
charging motor is energized automatically when the circuit breaker is racked in. Normally
operated from a timing cam, which operates the switch to open the normally closed contacts
and de-energizing the motor when the breaker is charged. It can also have a set of normally
open contacts, which close and complete the circuit to the close coil. A mechanically-operated
switch which senses if the trip latch is reset. Indicates when the breaker is "ready to close. With
the breaker closed and energized, the red lamp illuminates to indicate a live breaker. The
contacts of the auxiliary switch are designed to open or close external control circuits as the
breaker operates. The circuit breaker operating mechanism controls opening or closing of the
switches. As the mechanism rises to the "open" position breaker tripping , the switch is forced
to "make" or "break" contacts. When the mechanism is pulled closed breaker ON , the switch
resets and returns the contacts to their de-activated position. These contacts are in the same
position as the breaker main contacts. These contacts are in the opposite position as the
breaker main contacts. Will a downstream 30A fuse will always blow before an upstream A
fuse? Applying a solidly grounded wire after hipot test. Arc suppression circuits. Power
Triangle Calculator. Circuit Breaker Control Schematic Explained. Protective Relay Protection

Element Tests. Circuit Breaker Accessories Explained. Switchboard Ratings. Transformer
Insulation Classes. Safety II. Theory III. Testing IV. Circuit Breaker Control Schematic Explained
A quick look at a typical medium-voltage circuit breaker control scheme with an explanation of
important components. Tags: circuit breakers , controls , medium voltage. Transformer Winding
Resistance Testing Explained. Protective Relay Testing and Maintenance Overview. Motor
Nameplate and Ratings Explained. Power Cable Testing and Diagnostics Overview. Follow
TestGuy. Popular topics right now. Tech Quiz Study Guide. Electrical Testing References.
Follow us. All times are GMT The time now is PM. All rights reserved. This website is not
affiliated with, maintained, authorized, endorsed or sponsored by the International Electrical
Testing Association NETA or any of its affiliates. The information presented on this website
should not be used to replace any kind of classroom or group study led by a certified instructor.
Each component ought to be placed and linked to different parts in particular manner. If not, the
structure will not function as it ought to be. In order to be certain that the electric circuit is built
correctly, 2 Pole Circuit Breaker Wiring Diagram is needed. How does this diagram help with
circuit building? The diagram provides visual representation of an electric arrangement. On the
other hand, the diagram is a simplified version of the structure. This makes the procedure for
assembling circuit easier. This diagram gives information of circuit components as well as their
placements. The first element is symbol that indicate electric component in the circuit. A circuit
is generally composed by several components. The other thing that you will discover a circuit
diagram would be traces. Lines in the diagram show exactly how each element connects to one
another. The order is also not plausible, unlike wiring schematics. Diagram only reveals where
to place component in a place relative to other elements within the circuit. Although it is
simplified, diagram is a great foundation for anyone to construct their own circuit. One thing
that you must learn before studying a circuit diagram would be the symbols. Every symbol that
is presented on the diagram reveals specific circuit element. The most common elements are
capacitor, resistor, and battery. Additionally, there are other elements such as ground, switch,
motor, and inductor. It all depends on circuit that is being assembled. Occasionally, the cables
will cross. But, it does not imply link between the wires. Injunction of 2 wires is generally
indicated by black dot to the junction of 2 lines. Colours can also be utilized to differentiate
wires. Commonly, there are two chief sorts of circuit connections. The primary one is called
series link. Because of that the electric current in each and every part is comparable while
voltage of this circuit is total of voltage in every component. Parallel link is more complex
compared to series one. Unlike in series connection, the voltage of every part is similar. This
circuit contains branches which are passed by different electrical current levels. The current
joins together when the branches meet. There are several things that an engineer needs to look
closely at when drawing wirings diagram. First of all, the symbols utilized in the diagram ought
to be accurate. It must represent the specific element required to construct an intended circuit.
When the symbol is wrong or unclear, the circuit will not function as it is supposed to.
Meanwhile, the negative source symbol is put under it. The current flows in the left side to right.
In addition to this, diagram drawer is suggested to restrict the number of line crossing. The line
and element placement should be made to minimize it. Because you can see drawing and
interpreting 2 Pole Circuit Breaker Wiring Diagram can be a complicated task on itself. The
information and suggestions which were elaborated above ought to be a terrific kick start,
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