3 phase panel wiring diagram

The need for three-phase supply or service occurs when heavy equipments are present such as
large motors beyond 5 HP motors , because such large equipments need high starting and
running currents. Large buildings, plants and offices have greater power requirements than the
power used in domestic installations. Therefore, generally they are often installed with three
phase wiring or three-phase supply. The three-phase power service is generally used for high
power rated equipments such as large air conditioners, high rated pump sets, air compressors
and high torque motors. Therefore, it is rarely used for domestic installations, but commonly
used in commercial buildings, offices and industrial installations. Three-phase AC power is
generated by a three-phase alternator also called as AC generators in the power plants. In the
alternator, three stator windings or say three independent coils typically separated by some
number of degree of rotation and hence the current produced by that coils is also separated by
some degrees of rotation, which is typically degrees. This three phase power from the
alternators is further transmitted to the distribution end through transmission lines. Most
industrial and commercial services consists of three phase systems that are operated typically
at V phase to phase and V phase to neutral. Three phase system consists of three conductors
unlike single conductor in single phase system excluding neutral conductor. In addition to the
three phases, additional neutral conductor is required for three-phase four wire system.
Three-phase systems can be three-phase three wire or three-phase four wire systems.
Three-phase 3 line connection consist of three phase conductors and is employed only where
there is no requirement for connecting phase to neutral loads. These connections can be star or
delta depending on the secondary of the distribution transformer. Three-phase 4 wire system is
most commonly used connection that consists of three phase conductors and one neutral
conductor. In this three phase wiring, lighting, small-appliance loads and receptacles are often
connected between phase and neutral while larger equipments such as air conditioners and
electric heaters are connected between two phases i. Mostly three-phase 4 wire star connection
is preferred for connecting both single phase and three phase loads efficiently and in a
balanced manner. This connection allows phase to neutral connection for small loads. Three
phase 4 wire delta connection used only where the phase to neutral load is very small compared
with three phase load. Three phase circuits can provide square root of 3 1. Thus the three phase
system saves electrical installation cost by reducing cable size and size of associated electrical
devices. We can easily observe three phase circuits by looking at power line while travelling on
roads. Even for a large power transmission system, they are three phase transmission lines
unless they are of DC. Large hotels, restaurants, most factories, office buildings, and grocery
stores with heavy refrigeration systems have three phase services. Industries or factories are
installed with three phase power in order to connect heavy machineries and equipments.
Busbars carries this three phase power and from which individual connections are brought out
,to individual loads , through cables. The figure below shows schematic diagram for industrial
three phase wiring. Three phase power from the utilities is connected to the main breaker
through three-phase energy meter. The power in the main breaker is then given to various
busbars. This panel is also included with metering arrangement to display parameters like
current, voltage, energy and power. The figure below shows the power distribution from main
panel to machinery and lighting loads. Power from the main distribution board is distributed to
heavy machinery equipments as well as to lighting boards with power sockets. The power
distributed through single and three phase sub-meters is shown in figure below. The three
phase power distribution to homes or offices is necessary if the load requirement cannot be
handled by a single phase supply. The efficient usage of three phase power depends on
balancing load distribution on each phase of the three phase supply. So the single phase loads
in the offices or homes must be connected to each phase such that maximum possible load
balancing will be achieved. The main components in the three-phase wiring to home or building
or office premises are shown in figure below. In this, the service entrance conductors are
connected to a three phase entrance panel. This panel has a three phase main breaker or
sometimes it has three separate cartridge fuses. This three phase breaker consists of three
input lugs to energize three vertical busbars. This main breaker has single handle such that all
the loads are powered down simultaneously and also in case of electrical faults, it trips or
opens all loads simultaneously. The power from this main panel is connected to the branch
circuits. The main panel may consists of single pole or double pole or triple pole breakers for
these branch circuits where phase to ground, phase to phase or three phase loads are
connected. In the above figure power from the utility pole is connected to sub-circuits via three
phase energy meter, three phase breaker 3-pole 60A , double pole RCD, double pole MCB and
single pole MCBs. Single phase and three phase loads connection to three phase power supply
is shown in figure below. We can connect the single phase loads to three phase sub-circuits via
switches or MCBs. But for three phase loads like motors have to be connected to three phase

supply via contactor or breaker arrangement. A three pole breaker with an appropriate current
rating is used for connecting a three phase motor. Proper care should be taken while
connecting three phase wires to the motor because the direction of rotation can be reversed
simply by reversing any of the two wires of three phase system. The wiring diagram for
connecting thee phase motor to the supply along with control wiring is shown in figure below.
This is a start-stop push button control schematic which includes contactor M , overload relay,
control transformer, and push buttons. The contactor contains large load contacts that are
intend to handle large amount of current. The overload relays protect the motor from overload
condition by disconnecting power to the coil of the contactor. The above mentioned information
and diagrams illustrated only for giving basic understanding of three phase power supply
distribution to homes and industries. Instead of concentrating on the values of various
equipments, or rating of circuit breakers and other cable sizing, we just gave a brief idea about
this topic. Kindly contact us, if you need any further assistance about three phase wiring topic. I
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Engineering , we use different types of drawings or diagrams to represent a certain electrical
system or circuit. These electrical circuits are represented by lines to represent wires and
symbols or icons to represent electrical and electronic components. It helps in better
understanding the connection between different components. Electricians rely on electrical
floor plan which is also an electrical diagram for doing any building wiring. Engineers use
various types of electrical drawings to highlight certain aspects of the system but the physical
circuit and its function still remains the same. Some of these electrical drawings or diagrams
have been described below. A block diagram is a type of electrical drawing that represents the
principle components of a complex system in the form of blocks interconnected by lines that
represent their relation. It is the simplest form of electrical drawing as it only highlights the
function of each component and provides the flow of process in the system. Block diagram are

easier to design and is the first stage in designing a complex circuit for any project. It lacks the
information about the wiring and placement of individual components. It only represents the
main components of the system and ignores any small components. This is why; electricians
do not rely on block diagram. The following two examples of block diagram show an FM
transmitter and a variable frequency driver VFD. This diagram shows the process of converting
an audio signal into frequency modulated signal. It is pretty simple and easy to understand.
Each block process the signal and pass it to the next one. Practically, the FM transmitter does
not look like this, because the block diagram omits the individual components. This block
diagram shows a 3 phase AC power supply conversion into a DC which is again converted into
a controlled AC supply. It is quite a complicated process but this diagram simplifies the process
into blocks for better understanding. The block diagram provides an idea how the process is
done by not delving too deep into the electrical terms but it is not enough to implement a
circuit. Each block is a complicated circuit that can be explained using other drawing
techniques described below. The schematic diagram of an electrical circuit shows the complete
electrical connections between components using their symbols and lines. Unlike wiring
diagram, it does not specify the real location of the components, the line between the
components does not represent real distance between them. One can easily troubleshoot
certain schematic by applying electronic circuit theory. It is the most common type of electrical
drawing and are mostly used in implementing electrical circuits by technician. Most engineering
student rely of schematic diagram while developing various electrical projects. This is a
schematic diagram of a voltage amplifier. It uses various symbols to represents the electrical
components and the lines to represent the electrical connection between their terminals. The
practical circuit may vary in appearance but the electrical connection and its function will
remain the same. Single Line diagram SLD or one-line diagram is the representation of an
electrical circuit using a single line. As the name suggests, a single line is used to denote the
multiple power lines such as in 3 phase system. Single line diagram does not show the
electrical connections of the component but it may show the size and ratings of the
components being used. They are used for determining and isolating any faulty equipment in
any power system during troubleshooting. The SLD diagram uses dedicated electrical symbols
and icon for different components. A common example of a 3 phase power circuit to represent
using a single line diagram would be the power transmission and distribution to the consumers.
This diagram clearly shows a 3 phase power generating station that transmits the power to the
consumers below. It passes through multiple stations, whose function and ratings are also
mentioned but their electrical connections are not highlighted. The wiring diagram is used for
the representation of electrical components in their approximate physical location using their
specific symbols and their interconnections using lines. Vertical and horizontal lines are used
to represent wires and each line represents a single wire that connects between electrical
components. Wiring diagram shows a pictorial view of the components such that it resembles
its electrical connection, arrangement and position in real circuit. It really helps in showing the
interconnections in different equipment such as electrical panel and distribution boxes etc. This
is a wiring diagram of a three phase wiring installation in a home. It clearly shows the
components with its proper electrical connection. Each individual line with color code
represents a specific phase wire and its connection with each component. Such type of
diagrams is used for wiring installation by electricians in home. The pictorial diagram does not
necessarily represent the actual circuit. In fact it shows the visual appearance of the circuit in
real time. For someone with less knowledge of electrical, it is impossible to understand how the
circuit works and diagnose it. As you can see, the pictorial diagram does not provide enough
information regarding the electrical connection of the components. Ladder diagram are
electrical diagrams that represents an electrical circuits in industries to document control logic
systems. It resemble a ladder which is why it is named ladder diagram. There are two vertical
lines; the left vertical line represents power rail voltage source while the right vertical line
represents the ground or neutral. Each horizontal row represents a parallel circuit called rung. A
ladder diagram is simple, easier to understand and helps in troubleshooting the circuit quickly.
Logic diagram represents a logic circuit by showing complex circuit and process using various
blocks or symbols. The logic functions are represented by their logic symbols whereas the
blocks are used to represent complex logic circuit. These blocks are labeled with their logic
function for better understanding without knowing the internal structure. The blocks are
interconnected by lines which represent the input and output lines for the signals. The logic
diagram does not show the electrical characteristics of a circuit such as current, voltage or
power etc. Logic diagram are commonly used in digital logic designing. This is the logic
diagram of a single bit full adder made from digital logic gates. Each input lines A and B feeds a
single bit to the adder while c in represents a carry bit from previous adders. The output lines

provide the sum and carry out in form of bits. The riser diagram is the illustration of the physical
layout of electrical distribution in a multilevel building using a single line. It shares the layout
with alarm system as well as telecom and internet cables. The riser diagram got its name
because it illustrates the power flow from one level to another. It does not specify the physical
location of the equipment and does not contain unnecessary information. It mainly focuses on
the power distribution to the different appliances in a building on each level. It provides
information how the lighting , heating and ventilation etc in the building works and if there is
any sort of hazard , it can be easily rectified. Electrical engineers rely on riser diagram of a
building to avoid any potential electrical hazards. It is a vertical representation of various
appliances such as light, switch and fans etc in a building. It specifies their exact location with
their size and distance from each wall and ceiling. It shows scaled version of each room from
above. It usually contains legend that provides a visual explanation of the symbols used in it.
Individual Floor plan is designed for each floor in a multi-level building and it is used by
electrical for wiring in a newly constructed building or during the rewiring of a building. The IC
layout diagram or IC mask layout refers to the internal design of a semiconductor component. It
is made up of multiple layers or masks of metal, oxide and semiconductor material to form an
Integrated circuit IC. It represents the geometry as well as the size of different semiconductor
layer and their connection. It describes the internal structure and are used in manufacturing and
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power generation plants, Three Phase power is generator by electrical generator or alternator.
In an alternator, the generated voltage and current by three independent coils in stator are apart
by degree from each other. The generated power from alternators then transmitted and
distributed through transmission and distribution lines to the sub distribution. In industrial and
commercial buildings, they need high power. So they are connected to the three phase Delta
connection 3 Phase â€” 3 Wire System â€” No Neutral Wire before distribution transformer and
then manage the required voltage and current according to their needs in three phase and
single phase supply. On the other hands, buildings that need high power in three phase and
single phase, they are connected to the secondary of distribution transformer. In Three Phase
Supply, motors and large electric heaters can be directly connected to the Three Phases while
in in Single Phase, load Light, fan etc can be connected in between Phase and Neutral through
proper protective devices. To operate high power equipment and appliances such as electric
motors and and high power rated air compressor etc, we need Three Phase Power supply
instead of Single Phase Power supply. In this tutorial, we need the following wiring accessories
to wire three phase power in home. Generally, Electric supply and service providers install a
single phase energy meter when load is less than 7. If three phase load exists in your home,
then you can do so. W e have learned the basic electrical wiring of bulb, fans etc i. Sub-circuits
and final sub circuits in our previous posts, so follow the steps below to do the same as
mention below.. Good to Know. Simply connect the Neutral wire in the last slot of that MCCB
Incoming and Outgoing like other phases and then connect the outgoing Neutral to copper strip
i. Earth Link as shown in fig. Click image to enlarge. Wiring Color Code:. You may use the
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Electrical Wiring Installation Tutorials. I hope to lean more from the website. The information is
very useful since I am constructing my own 4 bedroom house in New Delhi. I have a query
though: i would like to have one light; fan and TV in each room to be connected to a single
phase UPS. The electrical contractor is asking for high extra payment for doing this. Would
there be significant extra cost involved. I would have thought that the only extra is drawing one
wire from the mains to the UPS and from the ups to the bus for emergency circuits. The wiring
of the mergency circuits would not change since they would get power from the grid normally
and from the ups in case of power failure. I would like to have more of your enlightening articles
via my email. Also, you can send me any of your publication to James Mwaura Kinyanjui, P. Box
, City Square, Nairobi, Kenya. I need rotary switch connection pls send to mail id pavikpn gmail.

Please can you guide or send me a link to understand a change over switch and a phase
selector in a 3 phase environment. Consider a max 10 KW connection is provided by electricity
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Refrigerator 2pcs 2. Washing machine 1 pcs 3. Energy saving bulb 8pcs. Ceiling fan 5. Laptops
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