Panel box 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. Free Wiring Diagram. Variety of square d breaker box wiring diagram. A
wiring diagram is a streamlined standard pictorial depiction of an electric circuit. It shows the
components of the circuit as simplified shapes, and the power as well as signal connections
between the devices. A wiring diagram normally gives info concerning the loved one position
and arrangement of gadgets and terminals on the devices, to assist in building or servicing the
tool. A photographic layout would certainly show much more information of the physical look,
whereas a wiring diagram utilizes an extra symbolic notation to stress interconnections over
physical look. A wiring diagram is frequently used to fix troubles and also making certain that
all the links have been made as well as that everything exists. Collection of square d breaker
box wiring diagram. Click on the image to enlarge, and then save it to your computer by right
clicking on the image. Building circuitry diagrams reveal the approximate places as well as
interconnections of receptacles, lights, and permanent electric services in a building.
Interconnecting cable paths may be shown approximately, where particular receptacles or
fixtures need to be on an usual circuit. Electrical wiring diagrams use standard signs for
circuitry tools, typically various from those utilized on schematic diagrams. The electrical
symbols not only show where something is to be installed, however also exactly what kind of
tool is being mounted. For example, a surface area ceiling light is shown by one symbol, a
recessed ceiling light has a different sign, and a surface fluorescent light has another symbol.
Each sort of button has a various symbol as well as so do the numerous outlets. There are
symbols that show the area of smoke alarm, the doorbell chime, as well as thermostat. On big
jobs symbols could be numbered to show, as an example, the panel board and also circuit to
which the device links, and to determine which of a number of sorts of component are to be
installed at that location. A collection of electrical wiring representations may be required by the
electric evaluation authority to accept link of the home to the general public electrical supply
system. Wiring diagrams will certainly additionally consist of panel timetables for circuit
breaker panelboards, and also riser representations for special solutions such as smoke alarm
or shut circuit tv or other special solutions. 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. Wiring Diagram Sample.
Assortment of electrical sub panel wiring diagram it is possible to download for free. Please
download these electrical sub panel wiring diagram by using the download button, or right visit
selected image, then use Save Image menu. Wiring diagrams help technicians to see the way
the controls are wired to the system. Many people can see and understand schematics
generally known as label or line diagrams. This type of diagram is like choosing a photograph in
the parts and wires all connected up. A wiring diagram is a form of schematic which uses
abstract pictorial symbols to show every one of the interconnections of components inside a
system. Wiring diagrams are made up of a couple of things: symbols that represent the
components inside circuit, and lines that represent the connections together. Therefore, from
wiring diagrams, you realize the relative location of the constituents and just how these are
connected. Wiring diagrams mainly shows the physical position of components and
connections inside the built circuit, but not necessarily in logic order. It emphasizes about the
layout of the wires. Schematics emphasize about how circuits work logically. To read a wiring
diagram, initially you must know what fundamental elements are included inside a wiring
diagram, and which pictorial symbols are used to represent them. The common elements in a
very wiring diagram are ground, energy, wire and connection, output devices, switches,
resistors, logic gate, lights, etc. A line represents a wire. Wires are employed to connect the
ingredients together. All points over the wire are the same and connected. Wires on some
places need to cross the other, but that will not suggest that they connect. A black dot is
employed to point out the injunction of two lines. Main lines are represented by L1, L2, and so
on. Usually different colors are employed to distinguish the wires. There should be a legend on

the wiring diagram to share with you what each color means. Usually circuits with more than
two components have two basic kinds of connections: series and parallel. A series circuit can
be a circuit in which components are connected along just one path, so the current flows
through one component to get through to the next one. In a series circuit, voltages accumulate
for all those components connected inside the circuit, and currents are similar through all
components. In a parallel circuit, each device is directly attached to the power source, so each
device receives a similar voltage. The current in a parallel circuit flows along each parallel
branch and re-combines when the branches meet again. A good wiring diagram has to be
technically correct and clear to learn. Take care of all the info. For example, the diagram should
show the best direction of the good and bad terminals of each and every component. Use the
proper symbols. Learn the meanings with the basic circuit symbols and choose the proper ones
to work with. Some in the symbols have really close look. You should have the opportunity to
see the differences before applying them. Draw connecting wires as straight lines. Label
components such as resistors and capacitors using their values. Make sure the text placement
looks clean. Electric Motor Switch Radio Latest. Facebook Tweet Pin. The breaker box, or
service panel, operates as a central relay point: It takes power from the street, then feeds that
power to the different electrical outlets and hard-wired appliances throughout your residence.
Make no mistake: The breaker box is dangerous. Hire a licensed electrician if you think the
panel needs attention. The goal of this article is merely to explain a bit more about all of those
mysterious wires and switches. This is where, after passing through your electricity meter, two
hot wires from the utility company hook up to your house. Each wire carries volts. If you were to
put this switch into the off position, the electrical current to your house would be broken and
your dishwasher would suddenly stop running. Turn the switch back the other way, and your
dishwasherâ€”not to mention your refrigerator, home office computer , and bedroom alarm
clocksâ€”would come back to life. From the main breaker, each one of the two hot lines from
the utility company passes into its own bus. To the eye, a bus looks like a regular metal bar.
One bus runs vertically along the left side of the panel. The second bus runs vertically along the
right side. A third metal bar, the neutral bus, receives the electrical current back again after it
has exited the breaker box and flowed throughout your home doing its work. In addition, circuit
breakers serve as the origin points for the wiring that runs to different parts of your home. Each
circuit has two hot wires feeding into the breaker, as well as a neutral wire that connects to the
neutral bus. Together, these three wires exit the breaker box and go on to provide the juice for
their designated circuit. Hardwired lighting, electrical outlets , and baseboard heaters typically
require or amp breakers. Water heaters and dryers are best served with
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30 amps. Meanwhile, electric ranges take to amp breakers, and such things as the air
conditioning system may be served by an even larger breaker or a subpanel. The wiring into a
breaker must correspond to its amperage. Twelve-gauge wire suits to amp breakers; 8-gauge
wire goes with or amp two-pole breakers. Typically a bare copper wire, it connects the neutral
bus to a metal water pipe or to a metal rod buried in the earth. Disclosure: BobVila. You agree
that BobVila. All rights reserved. Expert advice from Bob Vila, the most trusted name in home
improvement, home remodeling, home repair, and DIY. Major Systems Electrical Panels Let's
take some of the mystery out of those wires and switches that lurk behind the door of your
breaker box. Come along and take a peek with us, but don't touch! By Bob Vila. Some jobs are
better left to the pros. Get free, no-commitment estimates from licensed electricians near you.
Find Pros Now. More From Bob Vila. Newsletter signup: You agree that BobVila.

