Electrical panel wiring diagram software

This is an exceptionally useful weapon to have in your armory, as it not only helps you to build
panels and understand the inner workings of them, but they help to troubleshoot problems if
they occur later. If you can follow a panel wiring diagram, you will be able to find the root cause
of any problem in a panel! Learn how to follow an electrical panel wiring diagram below. It is a
2-door control panel on the front of which we have some switches that are connected to the
PLC inputs and outputs. We are going to look at these switches and try and figure out the wiring
behind them, as you may be curious as to how these switches are wired to the PLC! Each page
of this wiring diagram shows the exact wiring for different sections of this control panel. For
instance, for our Emergency Stop push button, it shows the wiring for this switch. You see that
there are four wires that are connected to this switch. Each of these wires has a tag number.
The tags for these two wires are 1 and on the other end is 2. We have the page numbers at the
bottom of each page. For example, it shows that we are on page As you can see it says this wire
goes to page section 1, which is the page and the section that we were looking at. So if I go to
page and section 1, I can see this wire. Now if I go back to page , you see that this wire comes
from page section 9. So if I go to page and section 9, I can see where this wire comes from. You
can see that it says the wire goes to page section 0 which is where we just came from. This is
page section 1 and this is the wire that is connected to the Emergency Stop push button. And
this one connects to our PLC digital input. In the back of the Emergency Stop push button, you
see that we have four wires, just as what we have on the wiring diagram. In the wiring diagram,
it says the tag for the PLC input that the push button is connected to is U2. Now based on the
diagram I need to look for a wire that is tagged as 2. One end of this diagram is connected to the
push button and the other end is connected to the PLC input. So this is how easy it is to read
the wiring diagram for a control panel. These tags can be found in the panel as well. They are
experts at control system design and industrial automation. They have a team of world-class
automation engineers and have been designing and implementing industrial control systems in
different industries for many years. If you want to get in contact with them, you can check out
their website at pro-control. Thank you so much for watching, sharing, and encouraging this
community with your voice. Got a friend, client, or colleague who could use some of this
information? Please share this article. This is my personal experience as someone who
searched for a job in this field and as an employer who reviews resumes and interviews
candidates for a variety of projects. In this article, we're going to talk about Sinking and
Sourcing PLC digital output modules and how they connect to field devices. Drilling down even
further, Digital In this article, we're going to discuss instrument calibrators and show you how
they can be used in the process control industry for calibration and troubleshooting. Okâ€¦ so,
what is Calibration, and what is an Instrument Calibrator? When calibrate instruments? If the
Learn how to program PLCs, install and wire industrial devices, and at the same time purchase
them online. Electrical Panel Wiring Diagram Software. All the wiring that you see in the panel is
done based on the wiring diagram. These are wires on the back of the Emergency Stop push
button, on the rear of the door. Panel Wiring Diagram Pages and Sections. For the upper wire, it
shows that there is a wire that comes from page section 1. The wire comes from page section 1.
So this wire goes to page section 0. Then it goes to page section 1. The same goes for the other
wires as well. For example, this wire comes from page section 9. This one comes from page
section 1 again. Wire Tag. Based on the diagram, one of these wires with the tag 2 goes to the
PLC digital input. These are the tags for the PLC inputs and outputs. It goes exactly the same
for the other switches that we have here as well. So to sum it all up, here is what we learned in
this article: â€” All the wiring that you see in the panel is done based on the wiring diagram.
This article was brought to you by RealPars in partnership with Pro-control in the Netherlands.
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Membership. A substation engineer should have a good understanding of the electrical
equipment and layout of HV power substation. This technical article, although not intended to
cover substation design, includes some basic information on substation equipment layout , and
other important design diagrams that a substation engineer should be able to handle without
difficulty, in order to ensure reliable and safe work of substation equipment and better
appreciation of protection schemes and relay settings, and operational procedures. Apart from
the pure electrical aspects, the design of a substation incorporates several engineering fields,
among them civil, mechanical and electronic. A single-line diagram shows the disposition of
equipment in a substation , or network, in a simplified manner, using internationally accepted
symbols to represent various items of equipment such as transformers, circuit breakers and
disconnectors, generally with a single line being used to represent three-phase connections.
Often the main data for the HV equipment are included in the diagram. More detailed single line

diagrams include such items as the instrument transformers and the protection, measurement
and control equipment and their associated secondary wiring. Substation layout diagrams
provide scale drawings of the location of each piece of equipment in a substation, in both plan
and elevation. Figure 2a and b shows the plan and elevation drawings for a typical layout of two
kV bays , one for a transmission line and the other for the HV side of a local transformer,
connected to a single kV busbar. The equivalent single-line diagram is depicted in Figure 2c.
Although engineers involved in protection relaying may not be directly involved with layout
diagrams, these drawings do show the relationship between various items of primary
equipment and the location of those items associated with protection systems. For example,
current and voltage transformers that may be located separately from other items of equipment
or placed within high voltage equipment such as circuit breakers. The protection engineer is
thus able to ensure that he can safely locate protection equipment within the substation. A
diagram of AC connections generally shows the three-phase arrangement of the substation
power equipment, and the AC circuits associated with the measurement, control and protection
equipment, in schematic form. The layout of AC connections diagrams should be carried out
observing the following points:. Each diagram should include all equipment corresponding to a
bay, with breakers, disconnectors and transformers represented by schematic symbols. In CT
current circuits, only the current coils of the measurement instruments and the protection
relays should be drawn, indicating clearly which coils are connected to each phase and which
to the neutral. The polarity of equipment should be indicated on the drawings. It is useful to
indicate equipment whose future installation can be foreseen by means of dotted lines.
Solid-state protection relays should be represented schematically by squares, showing the
number of terminals and the method of connecting the wiring carrying the voltage and current
signals. The points where a connection to earth exists should also be indicated in this diagram,
for example, when the neutral of the measurement transformers is connected in star. For
example, for power transformers, the voltage ratio, power rating and vector group should be
provided; for power circuit breakers, the nominal and short-circuit current ratings; the
transformation ratios for voltage and current transformers, and the nominal voltage of lightning
arresters. Voltage transformer circuits should be drawn physically separated from the rest of
the circuits , and the connections to the coils of the instruments that require a voltage signal
should also be indicated. As a minimum, the AC diagram of a transformer should include all the
equipment in the bay between the high voltage busbar and the secondary bushings of the
transformer. Diagrams of DC connections illustrate the direct current circuits in a substation
and should clearly show the various connections to the DC auxiliary services. A diagram of
connections for all substation equipment that take supplies from the DC system should be
provided. The positive infeeds are normally shown at the top of the diagram, and the negative
ones at the bottom, and, as far as possible, the equipment included in the diagrams should be
drawn between the positive and negative busbars. Because of the considerable amount of
protection and control equipment within a substation, it is generally convenient to separate out
the DC connections into different functional groups such as control and protection equipment ,
and other circuits such as motors and heating. It is common practice to draw dotted horizontal
lines to indicate the demarcation between the equipment located in the switchgear and that
located in the protection relay panels. It is useful if the signaling and control equipment in the
relay and control panel is located in one part of the diagram, and the protection equipment in
another part. Every terminal should be uniquely identified on the drawing. The internal circuits
of the protection equipment are not shown, since it is sufficient to indicate the tripping contacts
and the points of interconnection with other equipment inside a dotted rectangle. Given the
complexity of distance relays , it might be necessary to make a separate diagram to indicate
their connections to the DC system and the interconnection of the terminals. It is also possible
that separate diagrams may be required for transformer and busbar differential protection. One
for feeding the protection equipment and a separate one for signaling purposes and controlling
breakers and disconnectors. The two supplies should be kept independent of each other, and
care should be taken to avoid connecting any equipment across the two DC supplies. Wiring
diagrams show the interconnection of the multicore cables , for example, between the
switchgear and the associated control panels, and the routing of individual wires to the
equipment installed in the relay and control panels. These diagrams are required to facilitate the
wiring of the measurement, protection and control equipment at the substation construction
stage. The wiring should be carried out in accordance with the layout shown in the AC and DC
diagrams. It is logical that the layout of the different devices on the wiring diagrams should be
as seen from the rear of the relay and control panels , as in practice. Each device should be
represented by its schematic, with every terminal located in accordance with its actual position
on the panel. Each conductor should be marked with the same identification code as the

terminal to which it is connected, and also marked at each end with the location of the far end of
the conductor, according to a predetermined code. To make the wiring easier to install, the
location of the wires on the wiring diagram should correspond to their proposed location inside
the relay and control panel. Each multicore cable should have an identification number. In
addition, every conductor in each cable should be numbered. It is useful if the numbering of
multicore cables is carried out consecutively by voltage level. With this in mind, an ample range
of numbers should be provided, for example, multiples of for each voltage level, thus ensuring
that there are sufficient spare consecutive numbers available for any additional cabling in the
future. All the conductors in the wiring diagram should be marked at each end with the location
of the far end of the conductor bi-directional labeling. These diagrams represent the protection
schemes for the different substation bays by means of normalized logic structures in order to
show in a structured manner the behavior of the substation protection system for any
contingency. An example of such a diagram for a kV line bay at a substation is shown in Figure
2. Cabling lists provide information on the multicore cables that run between various items of
equipment and help to make it easier to verify the substation wiring for maintenance work. Gers
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Search for:. HV Power Substation A substation engineer should have a good understanding of
the electrical equipment and layout of HV power substation. While individual utilities may have
their own format, there is a high degree of standardization of these types of drawings
worldwide, for contractual and tendering purposes. The AC diagrams for a typical substation
contain information corresponding to bays for incoming transmission lines, bus section and
bus couplers, power transformers and MV feeder circuits. In addition, there would also be
diagrams containing information on such items as motors and heating that operate on AC. As
far as possible, the contacts, coils, push-buttons and switches of each mechanism should be
drawn together and marked by a dotted rectangle so that it is easy to identify the associated
equipment and its role in the circuit. In the wiring diagrams, the following elements should be
uniquely identified: terminals and sets of terminals, multicore cables that go to the switchgear ,
conductors that go from individual terminals to equipment located in the relay and control
panels, and equipment installed in the relay and control panels. Related EEP's content with
sponsored links. It helps you to shape up your technical skills in your everyday life as an
electrical engineer. Professional in AutoCAD programming. Leave a Comment Cancel Reply.
Learn from experienced engineers and sharpen up your knowledge. Browse Courses. The
content is copyrighted to EEP and may not be reproduced on other websites. Facebook
Linkedin Linkedin Twitter. Premium Membership. Nowadays, the control house is one of the
main parts in every modern HV switchyard and substation. Simply, because substations have
grown in complexity and equipment such as circuit breakers, switch disconnectors, CT, VTs
and others must be controlled, monitored and protected from some common point in the field.
Necessity for supplemental equipment such as protection relays, controls, batteries,
communications equipment, and LV distribution equipment also increases. And all that
equipment must be placed somewhere in the field. For small distribution substations, this
equipment can usually be contained in weatherproof enclosures or control cabinets. For larger
substations, separate equipment housing is necessary. MV and LV switchgear can also be
contained within control houses, or this equipment may be contained within weatherproof
enclosures dedicated to that purpose. The control house foundation typically consists of a
spread footing with either masonry blocks or cast-inplace walls. The footing is designed for an
allowable bearing capacity based on soil data. If soil data is not available, a maximum bearing of
48 kPa can be used. The footings are installed below frost depth and in accordance with local
building codes and practices. Damp-proofing of foundation walls is desirable, especially if
concrete block is used. If a basement level is constructed, damp-proofing should be provided.
Footing drains are usually provided when a basement level is constructed. All foundation walls
should be insulated with a 5. It is preferable to install the insulation on the inside of the walls,
although the outside is acceptable. The control house floor is typically a floating concrete slab
12 to 16 cm thick reinforced with welded wire fabric, deformed steel bars, or a combination of
both. The finished floor elevation is usually 10 to 20 cm above the finished grade outside the
control house. The base beneath the floor slab should be cm of compacted sand or gravel,
thoroughly mixed and compacted sand or gravel, or thoroughly mixed and compacted natural
soil. The method for cable routing in the control house has to be considered before finalization
of the floor slab design. Cable trenches can be formed into the floor slab, or false floors can be
installed providing access to large areas below the finished floor. The control house structure
must be constructed from fire-resistant, low-maintenance building materials. Most control

houses presently being designed and constructed are of the pre-engineered metal or masonry
block type. Masonry buildings constructed of block masonry are most economical when
masonry module dimensions are used to size the building and the building openings. Two types
of roof systems are commonly used for masonry buildings: pre-cast, pre-stressed concrete
panels; and steel joists and steel decks. A sloping roof is recommended for both systems and
can be obtained by pitching the roof deck or installing tapered roof insulation. The roof
membrane has to be compatible with the slope. For the slopes of 8. For greater slopes, gravel is
used. The control house should be equipped with at least one double door, possibly with a
removable transom, conveniently located to facilitate equipment entry and removal. In certain
circumstances a second exit needs to be installed in the control house. If the plan of the room
or space and the character and arrangement of equipment are such that an accident would be
likely to close or make inaccessible a single exit, a second exit shall be provided. The doors
should include locking devices, astragals to prevent water from entering, and adequate
weatherstripping and hardware to permit a rapid exit from the control house. Locate and mark
adequate fire-extinguishing equipment in the control house. Windows can be provided, if
desired, in office and lavatory areas. Battery rooms and control and metering areas do not need
windows. Consider adequate methods for building insulation. These methods include use of
insulated wall panels, ceiling insulation, storm doors, and windows, and weatherstripping
around all openings. Metal buildings are shop painted and require only minor field touch-up
after erection. Masonry buildings may be left unpainted or may be painted with portland cement
or latex paint. Tint all prime coats to match the finished coat. Most protection relaying, metering,
and control equipment is mounted on fabricated control and relay panels installed within the
control house. A variety of panel types is available to suit individual requirements. Single
vertical panels can be used, particularly for distribution circuits where space requirements are
minimal. The relaying, metering, and control equipment can all be mounted on one panel,
allocating a separate panel for each circuit. In some instances, two circuits may share the same
panel. Double or duplex panels are commonly used for higher voltage circuits, necessitating
additional space for equipment mounting. Normally, these panels are arranged in two parallel
rows with the panel backs facing each other. In this configuration, operating, instrumentation,
and control equipment for a circuit is installed on the front of one panel, and the corresponding
relaying equipment for the same circuit is installed on the front of the panel directly to the rear.
Some equipment such as static relaying systems and communications equipment is available
mounted in racks. The trend is toward more compact equipment arrangements that often reduce
overall control house size. Individual three-phase microprocessor relays can replace three
single-phase electromechanical relays and associated voltage, current, and power meters, all in
one case. Compact relay and programmable logic controller designs can be mounted on To
facilitate operation, panels are located in an arrangement that conforms as closely as possible
to the actual equipment and circuit layout in the substation yard. To assist in circuit location
and operation, mimic buses are sometimes used on the control panels, particularly for large
complex substations. Mimic buses may be implemented on screens viewed from a PC monitor.
When practical, position meters at eye level and switches at a convenient operating level.
Locate recording meters for ease of viewing and chart replacement. Provide ample space for
relay installation, removal, operation, and testing. Panel construction can include removable
front plates for device mounting. Panels may also include inch rack mounting facilities. Many of
the newer relays and items of accessory equipment are designed to fit into inch racks. Cover
plates may cover space reserved for future use. In this way, only a new predrilled plate is
required when changing out a device or modifying the configuration. Panel wiring is
accomplished on the backs of the panels. Devices are interconnected and wired to terminal
blocks, as required, for operation and connection to devices on other panels. Panels can
include small sections perpendicular to the main section at each end for installation of terminal
blocks, fuse blocks, or small auxiliary devices. Cable connections from the equipment in the
substation yard can be made directly to terminal blocks mounted on the panels or to
strategically placed terminal cabinets. Interconnections between the terminal cabinets and the
panels can then be made with single conductor wire. Anchor panels to the floor in such a way
as to facilitate relocation to coincide with yard equipment and circuit relocations. Panel
arrangement in the control house should permit ready accessibility to the backs of the panels.
In this way, the entire panel line-up can be witness-tested in the factory. The complete building
system is shipped to the site, fully tested. Only the external wiring from the building to the
outdoor equipment has to be field-installed. Substation DC equipment located in the control
house normally consists of the battery, battery charger, monitoring and control devices, and
distribution panelboard. The battery should be located in a separate room where practical. If the
battery cannot be located in a separate room, it should be located so that electrical switching

devices and receptacles are not in the immediate vicinity, ventilation is adequate to prevent gas
accumulation, and live parts are protected from accidental contact. The battery charger,
monitoring and control devices, and distribution panelboard are normally located in the control
and relay room to facilitate cable routing and equipment maintenance. Detailed design
requirements and procedures for the substation DC system can be found in this technical
article. A low-voltage AC system is provided in the substation for lighting, convenience outlets,
heating, ventilating, air conditioning HVAC equipment and miscellaneous control functions.
Convenience outlets should be strategically located throughout the control house to provide
adequate accessibility. For greater reliability, two separate sources may be provided for the AC
system service. These sources are often fed through a manual or automatic transfer switch so
that ac system power can be restored if one source fails. Cable trenches are formed into the
concrete floor slab and are covered with metal plates. The covers should be flush with the
finished floor when in place. With duplex panels, it may be desirable to use the entire space
between the front and rear panels as cable trench, depending on circuit quantities. False floors
are useful when large open areas are desirable for cable routing. Lightweight removable floor
panels installed on adjustable pedestals are positioned in areas requiring extensive cable
interconnections or where future plans dictate a large amount of cable rerouting. If circuits in
one area are damaged, other undamaged circuits in the other parts of the building are likely to
keep the substation in service. Conduits can be used for cable routing in floors, along walls,
and for cable entrance into the control house. Conduits are available in plastic, aluminum, and
steel. Each of these types may be used in control houses for wire containment to convenience
outlets, lighting fixtures, and other control house auxiliary power equipment. Plastic conduit is
easily installed and is available in a variety of sizes. Take adequate physical and thermal
precautions when using plastic conduit to ensure safe operation. Metallic conduits of aluminum
and steel are widely used as control house cableways. Intermediate- and heavy-walled steel
conduit provide excellent physical protection. The installed costs, however, may be relatively
high because of the extensive labor required for installation. The installed cost of rigid
aluminum conduit may be somewhat less than that for steel. A lower installed cost may be
realized by using thin-walled steel conduit i. Wireways are sheet-metal troughs used for routing
groups of power circuits around a control house to feed various branch circuits. Conduit is
used between the wireway and the devices. Cable trays can be used for overhead routing of
cables to and between control and relay panels. Expanded metal or ladder-type trays provide
the best facilities for conductors entering and leaving the trays. A large variety of types, sizes,
and fittings is available to suit individual requirements. Control and power cables are brought
into the control house through windows, sleeves, or cable pits. The windows are square or
rectangular openings, usually through the foundation wall but possibly above grade. The
window openings enable many cables to be pulled without interference. To protect the cables
during pulling, the windows should have smooth surfaces and beveled or rounded edges. After
cable pulling, split sleeves can be installed around the cables and grouted into place. Cable
sleeves can be used above or below grade. The sleeves are usually cast into place during
construction of the foundation wall or installed during construction of the superstructure. Pitch
the sleeves to drain out of the building. Provide covers over the cables. Install spare sleeves
during initial construction. Cable pits may be cast-in-place concrete or masonry openings
through the control house foundation to permit access to the inside at floor level. Install a cover
over the pit and provide a means to drain water. Fluorescent lamps are generally used for
lighting in control houses. The trend is toward energy-saving lamps and energy-saving
electromagnetic or electronic ballasts. Install lighting to eliminate, as much as possible,
reflection and glare from meters, relays, and monitoring screens. An emergency DC-operated
incandescent system is recommended for most control houses. This system can be operated in
case of failure of the ac system. It can be operated from battery-pack units or from the station
battery system. To maintain the functions and accuracy of electrical equipment installed in the
control house, HVAC systems may be desirable. In areas requiring heat only, unit electric space
heaters are positioned throughout the control house for balanced heating. If both heating and
cooling are required, electric heat pumps can be used. Several small units, or one large unit
with a duct system for air distribution, can be used. Supplemental electric resistance heating
coils may be required for heating in colder areas. In some cases baseboard radiation heating
units can be used in rooms not reached by the main heating system. These rooms include
offices, lavatories, and storage rooms. Temperature control levels may vary because of several
requirements. Operating ranges of equipment have to be considered as well as economics. It is
recommended that consideration be given to a dual control. Most stations will be unattended
and, therefore, a normal personal comfort level is not required. However, for maintenance
reasons, comfort levels are necessary. If the control house is to be heated only, it is usually

desirable to install power ventilation equipment for air circulation. Size the system for three to
five air changes per hour. Place power-operated, thermostatically controlled roof ventilators and
manually operated wall louvers to achieve good air circulation. Position wall louvers so that
equipment does not interfere with air circulation. Provide fusible links to close the louvers in
case of fire. It is advisable to provide ventilation that will maintain a positive pressure within the
control house at all times to prevent dust from entering through doors and other openings, and
prevent accumulation of combustible gases. The isolated battery room should be equipped with
a gravity roof ventilator to remove corrosive and combustible gases. Do not use power-operated
roof ventilators. Control houses may require plumbing for stationary eyewash facilities.
Additionally, very large, major locations may warrant a shower, lavatory, drinking fountain, and
maintenance sink. A water supply, when required, may be obtained from an existing system or a
private well on the substation site. A commercial telephone is usually installed in the control
house for external communications. Additionally, system telephones or voice channels over
carrier systems may be used for system communications. Larger installations may include
substation automation systems or SCADA for remote control and monitoring of substation
equipment. This is a perfect blog for those who want to know about the Control house. Thanks
for sharing this information. We will wait for another one, and keep writing. Dear ED Your
articles published are useful to the project team as well as for the beginners in field. Please
atleast answer them. Once you states some thing in technical, people may need more
clarification further as it is yours. I would like to see more papers on power quality issues, the
current world encounters maximum. Please do it. It is not useful if you write for help here. You
cannt get any clarifications or guidance in the site. If you are in projects please write in the
email with your clarification requirments. Hi, I am Prince K. Clark, from Liberia. I studied
electrical engineering. I love presentation. I need a serious practice. Search for:. Control house
Nowadays, the control house is one of the main parts in every modern HV switchyard and
substation. A control house provides a weatherproof and, if required, environmentally
controlled enclosure for supplemental substation equipment. Additional space can be provided
for workshops, equipment testing and repair, storage areas, and lavatory facilities. Drilled piers
are an alternative to spread footings. Drilled piers are especially applicable for pre-engineered
metal buildings with structural supporting bases that can rest directly on the piers without
requiring a concrete floor slab. Soil data is necessary for determining the required depth,
diameter, and reinforcing of the piers. The pre-engineered metal building is the easiest to
procure and erect. The manufacturer can design and fabricate the required building
components when given the building size; wind, snow, and ice loads; and any special
requirements such as additional roof loads for suspended cable trays or other equipment.
Adequately ventilate the battery area , either by a natural or powered ventilation system, to limit
accumulation of hydrogen gas to less than an explosive mixture. A powered ventilation system
needs to be annunciated to indicate ventilation failure. Provide portable or stationary water
facilities or a neutralizing agent for rinsing eyes and skin in the battery area in addition to
proper eye protection and clothing. Modern SCADA and substation automation schemes may
require space for installation of a PC with monitor and keyboard, as well as programmable logic
controllers and data highway interface modules. This equipment can often be rack-mounted or
installed in control panels, as appropriate. Locate relays beginning at the tops of the relay
panels and working downward. Relays with glass covers should not be located within 12 inches
of the floor to avoid inadvertent breaking of the glass. Locate operating switches at convenient
heights near the center of the boards. Require nameplates for all devices. In this case,
custom-designed relay and control schematics are submitted to the building vendor. The
building vendor fabricates the panels, provides the relays and controls, wires the panels, and
tests the complete installation. The sizes and locations of the cable trenches are based on the
quantities of cables and locations of panels and equipment to be interconnected. Usually, a
cable trench is located adjacent to the backs of the control and relay panels to facilitate panel
interconnections. When cables are mounted under false floors, establish routes and paths in
which cables should be routed. This will allow the separation of circuits as required to maintain
system reliability based on duplicate circuits. Wireway offers the advantage of laying rather
than pulling the cable into position and the ability to change or reroute circuits easily. Wireway
is available with hinged or removable covers in a variety of lengths and sizes. An advantage of
cable trays is the ability to lay rather than pull in the conductors. Suspended cable trays,
however, prevent extensive use of this technique because of support locations. Occasionally,
the windows are left open to facilitate future cable installation. Heat loss through these
openings should be considered. Provide additional windows for installation of future cables.
The windows can be constructed and bricked up to be opened when required. The battery room
is sometimes left unheated. If control house air conditioning is used to provide positive air

pressure, then the vent should remain open and fan should run continuously. This also applies
if the unit is a heat pump. Related EEP's content with sponsored links. It helps you to shape up
your technical skills in your everyday life as an electrical engineer. Professional in AutoCAD
programming. Leave a Comment Cancel Reply. Learn from experienced engineers and sharpen
up your knowledge. Browse Courses. The content is copyrighted to EEP and may not be
reproduced on other websites. Facebook Linkedin Linkedin Twitter. Premium Membership. An
electrical circuit is a continuous loop. Household circuits carry electricity from the main service
panel, throughout the house, and back to the main service panel. Several switches, receptacles,
light fixtures, or appliances may be connected to a single circuit. Current enters a circuit loop
on hot wires and returns along neutral wires. These wires are color coded for easy
identification. If a circuit carries too much current, it can overload. A fuse or a circuit breaker
protects each circuit in case of overloads. Current returns to the service panel along a neutral
circuit wire. Current then leaves the house on a large neutral service wire that returns it to the
utility transformer. Electricity always seeks t o return to its source and complete a continuous
circuit. Contrary to popular belief, electricity will take all available return paths to its source, not
just the path of lowest resistance. In a household wiring system, this return path is provided by
white neutral wires that return current to the main service panel. From the service panel, current
returns along the uninsulated neutral service wire to a power pole transformer. You will see the
terms grounding and bonding used in this and other books about electricity. These terms are
often misunderstood. You should understand the difference to safely work on electrical circuits.
Bonding connects the non-current-carrying metal parts of the electrical system, such as metal
boxes and metal conduit , in a continuous low-resistance path back to the main service panel. If
this metal becomes energized a ground fault , current travels on the bonded metal and quickly
increases to an amount that trips the circuit breaker or blows the fuse. Hi can you recommend a
book for basic domestic electrics and wiring. Im starting from very basicsâ€¦ how wiring works
and how to wire home appliances up. The only thing i know right now is how to wire a plug and
thats with copying the diagram on the top. Thank you. Aqil, UK. Search for:. Electrical
engineering guides, research studies and papers. The Complete Guide to Electrical Wiring.
Understanding Electrical Circuits An electrical circuit is a continuous loop. Hot wires are black
or red , and neutral wires are white or light gray. For safety, all modern circuits include a bare
copper or green insulated grounding wire. The grounding wire conducts current in the event of
a ground fault and helps reduce the chance of severe electrical shock. Related EEP's content
with sponsored links. It will help you to shape up your technical skills in your everyday life as
an electrical engineer. Leave a Comment Cancel Reply. Learn from experienced engineers and
sharpen up your knowledge. Browse Courses. The content is copyrighted to EEP and may not
be reproduced on other websites. Facebook Linkedin Linkedin Twitter. Electrical Wiring is a
process of connecting cables and wires to the related devices such as fuse, switches, sockets,
lights, fans etc to the main distribution board is a specific structure to the utility pole for
continues power supply. They are discussed as follows:. In this method of wiring, connections
to appliances are made through joints. These joints are made in joint boxes by means of
suitable connectors or joints cutouts. It is of course but the money you saved from buying
cables will be used in buying joint boxes, thus equation is balanced. This method is suitable for
temporary installations and it is cheap. This method of wiring is universally used in wiring.
Lamps and other appliances are connected in parallel so that each of the appliances can be
controlled individually. When a connection is required at a light or switch , the feed conductor is
looped in by bringing it directly to the terminal and then carrying it forward again to the next
point to be fed. The switch and light feeds are carried round the circuit in a series of loops from
one point to another until the last on the circuit is reached. The phase or line conductors are
looped either in switchboard or box and neutrals are looped either in switchboard or from light
or fan. Line or phase should never be looped from light or fan. The types of internal wiring
usually used are. There are additional types of conduit wiring according to Pipes installation
Where steel and PVC pipes are used for wiring connection and installation. This system of
wiring comprise of ordinary VIR or PVC insulated wires occasionally, sheathed and weather
proof cable braided and compounded held on walls or ceilings by means of porcelain cleats,
Plastic or wood. Cleat wiring system is a temporary wiring system therefore it is not suitable for
domestic premises. The use of cleat wiring system is over nowadays. Casing and Capping
wiring system was famous wiring system in the past but, it is considered obsolete this days
because of Conduit and sheathed wiring system. The cables were carried through the wooden
casing enclosures. The casing is made up of a strip of wood with parallel grooves cut length
wise so as to accommodate VIR cables. The grooves were made to separate opposite polarity.
Single core or double core or three core TRS cables with a circular oval shape cables are used
in this kind of wiring. Mostly, single core cables are preferred. TRS cables are chemical proof,

water proof, steam proof, but are slightly affected by lubricating oil. The TRS cables are run on
well seasoned and straight teak wood batten with at least a thickness of 10mm. The cables are
held on the wooden batten by means of tinned brass link clips buckle clip already fixed on the
batten with brass pins and spaced at an interval of 10cm for horizontal runs and 15cm for
vertical runs. The metal sheath given protection to cables from mechanical damage, moisture
and atmospheric corrosion. The whole lead covering is made electrically continuous and is
connected to earth at the point of entry to protect against electrolytic action due to leaking
current and to provide safety in case the sheath becomes alive. The cables are run on wooden
batten and fixed by means of link clips just as in TRS wiring. There are two additional types of
conduit wiring according to pipe installation. If conduits installed on roof or wall, It is known as
surface conduit wiring. If the conduits is hidden inside the wall slots with the help of plastering,
it is called concealed conduit wiring. In other words, the electrical wiring system inside wall,
roof or floor with the help of plastic or metallic piping is called concealed conduit wiring. In
conduit wiring, steel tubes known as conduits are installed on the surface of walls by means of
pipe hooks surface conduit wiring or buried in walls under plaster and VIR or PVC cables are
afterwards drawn by means of a GI wire of size if about 18SWG. In Conduit wiring system, The
conduits should be electrically continuous and connected to earth at some suitable points in
case of steel conduit. Conduit wiring is a professional way of wiring a building. Mostly PVC
conduits are used in domestic wiring. The conduit protects the cables from being damaged by
rodents when rodents bites the cables it will cause short circuit that is why circuit breakers are
in place though but hey! Prevention is better than cure. Lead conduits are used in factories or
when the building is prone to fire accident. Trunking is more of like surface conduit wiring. It is
done by screwing a PVC trunking pipe to a wall then passing the cables through the pipe. The
cables in conduit should not be too tight. Space factor have to be put into consideration.
Following conduits are used in the conduit wiring systems both concealed and surface conduit
wiring which are shown in the above image. Metallic conduits are made of steel which are very
strong but costly as well. There are two types of metallic conduits. A solid PVC conduit is used
as non-metallic conduit now a days, which is flexible and easy to bend. The common conduit
pipes are available in different sizes genially, 13, Below is the table which shows the
comparison between all the above mentioned wiring systems. We will discuss the step by step
method of different wiring systems in coming posts.. Thank You for such a comprehensive and
fabulous website. This has bn of great help. Wish to have also the different wiring sytems in
different places such as industries , petrol stations. Thanks for the elaborated notesâ€¦ but
include some images or videos so to get the concept right. Your email address will not be
published. Table of Contents. Electrical Technology 39 8 minutes read. Show More. Related
Articles. Electric Bill Calculator with Examples. Thanks for ur post coz it helps us to knw
moreâ€¦.. Thank you. This is very useful especially electrical engineering student. This is very
useful to me but put some images to all the topics to understand easily. Please you are doing a
nice work online. Infant you really did a great work,am pround of you, please keep it proceding.
Hello Please am new here And i really what too know more about here. Great this web has made
something on my brain about the groundingâ€¦ thanks for this. Leave a Reply Cancel reply Your
email address will not be published. Check Also. Electronics Engineering Project. Close Search
for. Adblock Detected Our website is made possible by displaying online advertisements to our
visitors. Please consider supporting us by disabling your ad blocker. We depends on ad
revenue to keep creating quality content for you to learn and enjoy for free. They are also known
as safety switches. GFCIs and RCDs are used to protect against electric shock in case of
ground faults and leakage currents and trip the circuit. According to IEC and NEC, it is must to
use and install these devices in watery areas like laundry, kitchen, spa, bathroom and other
outdoor installation. Now, you have got the idea as we are going to show different wiring circuit
diagrams for single pole, two poles, three poles and four poles both single phase and three
phase RCD RCCB or GFCI circuit breakers. Keep in mind that the the difference between single
pole and two poles normal circuit breakers and a GFCI is that there is a builtin white wire on the
back side of GFCI and it must be connected to the neutral busbar in the mains supply or it will
not work and protect the circuit properly. The following wiring shows an ordinary outlet has
been wired and protected through single phase single pole GFCI circuit breaker. The builtin
white wire in the ground fault circuit interrupter circuit breaker should be directly connected to
the incoming supply neutral bar in the home mains distribution board or it will not work
otherwise. The GFCI breaker load neutral has been connected to the load terminal of outlet. The
ground terminal of outlet is connected to the ground bar in the mains distribution board. The
same wiring can be done for V, 13A circuit using the correct wire size, proper circuit breaker
rating and suitable rating of switches and outlets. The following wiring shows an ordinary outlet
has been wired and protected through a double pole GFCI circuit breaker. The two wires as

output hot and neutral are connected to the line terminals of ordinary outlet. In case of V and V,
the same wiring diagram should be follow expect only one line L 1 or L 2 should be connected
as hot to the input terminal of GFCI. The following wiring shows hot water tub spa or whirlpool
spa has been wired and protected through a three pole GFCI circuit breaker. As we know that in
V, there is no need to connect the neutral, but in some cases the appliances should be
connected to the neutral according to the needs provided by the manufactures and user
manuals. This is a 4 wire GFCI wiring diagram. As mentioned above, the builtin white wire has
been connected to the neutral busbar in the main DB. As shown in the fig, the three output
terminals has been connected to the SPA control box followed by the printed marking i. At last,
the ground wire from ground busbar has been connected to the ground terminal in SPA control
box. The lower four terminals and ground wire of RCBO has been connected to the spa control
box by the following sequence. In case of three phase spa wiring, use 12 or 10 gauge wire size
for each line. For example, use 12 or 4. Use 8 or 6. In case of higher wattage, use the proper wire
size according to the table and use manual. Related Wiring Installation Diagrams and Tutorials:.
I wants to know about types of earthing,,energy saving lights,safty divice,transformer safty and
new incoming of electrical technology. I admit to doing something similar in mexico using a volt
30 amp 2 pole breaker on a 15 amp circuit, only because it was available, but I wired in a 15 amp
sub panel breaker so pump and wire was protected for amp overload while people were
protected for current to ground. Notice: if you are not an electrician, leave this work to the
professionals. The only way to make sure you and your family is safe is to have a valid licensed
electrician perform these tasks. Your email address will not be published. Table of Contents.
Electrical Technology 11 5 minutes read. Show More. Related Articles. Electric Bill Calculator
with Examples. Why is a plug intended for 15 amps shown attached to a 30 amp breaker? I will
follow you for more information electrical wiring diagrams. Do you have telegram subscription
channel so I can get much of these. Leave a Reply Cancel reply Your email address will not be
published. Check Also. Electrical Wiring Installation. Close Search for. Adblock Detected Our
website is made possible by displaying online advertisements to our visitors. Please consider
supporting us by disabling your ad blocker. We depends on ad revenue to keep creating quality
content for you to learn and enjoy for free. Table of Contents. So we will have to go strait
forward to the point as follow. Now lets begin. Related Wiring Tutorials:. We have shown 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.. To do single phase wring
electric distribution system in a multi-storey building, follow the following steps. Keep in mind
that you have to follow the following instructions while installing single phase mains
distribution in multistory building. Wiring Color Code:. You may use the specific area codes i.
Single Phase V AC:. Single Phase V AC :. Click image to enlarge. You may also check the
related Electrical Wiring Installation Tutorials. Very informative as it really helped me to
understand the concept of using MCB and wiring, but I have one query. How much load in k W
can a single-phase power supply from LT distribution handle? Because seeing your scheme
above I guess you are supplying a load of around 15 to 20 kW by just tap
chevy avalanche pricing
basic electric furnace wiring diagram
lost jeeps crd
ping single-phase supply from LT distribution. Your valuable suggestion would really help me
in this regard. I benefit a lot from your articles and diagrams. My electrical knowledge has
increased please continue doing good. Your email address will not be published. Good to
Know. Electrical Technology 8 5 minutes read. Show More. Related Articles. Electric Bill
Calculator with Examples. Thank you for your assistance, I really like your teaching. Plaease i
may like the diagram. Thanks this was the best electrical article i have ever come across, Damm
good. It is very helpful to the electrical practitionerâ€¦. Leave a Reply Cancel reply Your email
address will not be published. Check Also. Electronics Engineering Project. Close Search for.
Adblock Detected Our website is made possible by displaying online advertisements to our
visitors. Please consider supporting us by disabling your ad blocker. We depends on ad
revenue to keep creating quality content for you to learn and enjoy for free.

