How to read control panel wiring diagrams

Much of the troubleshooting, repair, and construction of an electrical system begins at a
technician's ability to read a wiring diagram. Wiring diagrams show the components of a system
as well as their connections. Control panel diagrams, however, will feature relays, motor
starters, alarms, relays, and pilot devices. Although they may appear alien to the untrained eye,
the symbols on a diagrams are meant to resemble the physical object they represent. An
antenna on a diagram looks much like an antenna you would see on older television sets. Wires
are typically indicated by basic black vertical lines that go to each component. A clear diagram
will be fairly simple to read if you identify the basic components of the system. For the
purposes of the article, a ladder diagram will be used:. Identify Power Supply - Commercial
power lines, generators, and batteries are frequent power sources. Whether it is an AC or DC
power supply depends on the system's design and application. As apart of good safety
measures it is best to find the voltage source prior to working on the system. Lines - Vertical
lines rails form the boundaries of a circuit and deliver voltage to components. Dotted lines
shows external equipment motors, pilot devices that are still a part of the system. Horizontal
lines the rungs of the ladder are the paths on which current is delivered. Permanent wires in
control systems are numbered so that each wire in an electrically continuous point has the
same number regardless of size. Switches and Lights - Lights and switches are an important
part of quick troubleshooting. Lights are indicators of system status whether motors and
running or if alarms have been activated. Selector and test switches allow technicians to isolate
a part of the system by bypassing pilot devices and avoid disturbing wiring. Wiring diagrams
provide an overview of the wiring and devices in a system. Being able to properly read diagrams
allows industrial controls facilities to maintain, operate, and troubleshoot as needed. Monday,
04 January Find us. Follow Us. Wiring Diagram Sample. Collection of electrical control panel
wiring diagram pdf it is possible to download at no cost. Please download these electrical
control panel wiring diagram pdf by using the download button, or right click on selected image,
then use Save Image menu. A wiring diagram is a simple visual representation from the physical
connections and physical layout of an electrical system or circuit. It shows how the electrical
wires are interconnected and can also show where fixtures and components could possibly be
coupled to the system. Wiring diagrams help technicians to view how the controls are wired to
the system. Many people can understand and understand schematics generally known as label
or line diagrams. This type of diagram is much like choosing a photograph of the parts and
wires all connected up. A wiring diagram is a straightforward visual representation in the
physical connections and physical layout of an electrical system or circuit. It shows the way the
electrical wires are interconnected and will also show where fixtures and components could be
connected to the system. Use wiring diagrams to assist in building or manufacturing the circuit
or electronic device. They are also useful for making repairs. DIY enthusiasts use wiring
diagrams however they are also common home based building and auto repair. For example, a
property builder will want to read the physical location of electrical outlets and light fixtures by
using a wiring diagram to prevent costly mistakes and building code violations. A schematic
shows the blueprint and function with an electrical circuit, but is not interested in the physical
layout of the wires. Wiring diagrams show how the wires are connected and where they ought to
based in the actual device, plus the physical connections between every one of the
components. Unlike a pictorial diagram, a wiring diagram uses abstract or simplified shapes
and lines showing components. Pictorial diagrams are often photos with labels or
highly-detailed drawings of the physical components. If a line touching another line has a black
dot, it indicates the lines are connected. When unconnected lines are shown crossing, you will
see a line hop. Most symbols applied to a wiring diagram resemble abstract versions from the
real objects they represent. For example, a switch might be a break in the road using a line at an
angle to the wire, just like the light switch it is possible to flip on and off. A resistor will probably
be represented which has a group of squiggles symbolizing the restriction of current flow. An
antenna can be a straight line with three small lines branching off at its end, just like a true
antenna. Electric Motor Switch Radio Latest. Facebook Tweet Pin. Wiring Diagram. Assortment
of plc control panel wiring diagram pdf. A wiring diagram is a streamlined conventional pictorial
depiction of an electrical circuit. It reveals the components of the circuit as streamlined shapes,
and the power and also signal connections in between the tools. A wiring diagram usually gives
information concerning the loved one setting and setup of gadgets as well as terminals on the
devices, to assist in structure or servicing the gadget. A photographic diagram would certainly
show a lot more detail of the physical look, whereas a wiring diagram utilizes a more symbolic
notation to emphasize interconnections over physical look. A wiring diagram is commonly used
to fix troubles and also making certain that all the connections have actually been made which
everything exists. Collection of plc control panel wiring diagram pdf. Click on the image to
enlarge, and then save it to your computer by right clicking on the image. A very first check out

a circuit layout could be confusing, however if you could read a subway map, you can check out
schematics. The purpose is the exact same: obtaining from factor A to point B. Literally, a
circuit is the course that permits electrical energy to flow. If you know what to search for, it ll
come to be acquired behavior. While initially you ll just be reading them, at some point you will
certainly start developing your very own. This overview will certainly reveal you a few of the
typical symbols that you make sure to see in your future electrical design profession. Voltage:
Gauged in volts V , voltage is the stress or force of electrical energy. This is generally provided
by a battery such as a 9V battery or keys electrical power, the electrical outlets in your home
operate at V. Outlets in other nations run at a different voltage, which is why you require a
converter when taking a trip. Existing: Existing is the flow of electrical energy, or more
particularly, the flow of electrons. It is gauged in Amperes Amps , and also can only flow when a
voltage supply is attached. Resistance: Gauged in Ohms R or O , resistance defines just how
conveniently electrons can flow with a product. Products such as gold or copper, are called
conductors, as they conveniently enable flow of movement low resistance. Plastic, timber, and
also air are instances of insulators, preventing the activity of electrons high resistance. DC
Straight Current. DC is a constant flow of existing in one instructions. DC could flow not just
through conductors, however semi-conductors, insulators, as well as a vacuum. Currently s the
fun stuff. Completing an electric design level and afterwards obtaining a work in the field means
you will certainly see a whole lot a lot a lot of these schematics. It s crucial to comprehend
exactly just what is going on with these. While they could and will get very complicated, these
are simply a few of the typical graphics to obtain your footing on. Beginning to make good
sense? These are the essentials and might even seem obvious or user-friendly to you, such as
the cables as well as if they are attached. Whenever you determine your particular field of
electrical design, you could see much more intricate layouts and symbols. You ll discover
likewise that different nations make use of different signs. For instance, of both symbols for
resistors above, the first one is utilized in the United States, while the second is made use of in
Europe. You will also learn more about the numerous signs made use of for buttons, other
power supplies, inductors, meters, lamps, LEDs, transistors, antennas, as well as far more.
Facebook 0 Tweet 0 Pin 0. Free Wiring Diagram. Assortment of electrical control panel wiring
diagram pdf. A wiring diagram is a streamlined traditional photographic representation of an
electrical circuit. It shows the elements of the circuit as streamlined shapes, and the power and
signal links between the gadgets. A wiring diagram typically gives details regarding the relative
placement as well as plan of gadgets and terminals on the tools, to assist in building or
servicing the gadget. A photographic diagram would certainly reveal much more information of
the physical look, whereas a wiring diagram utilizes an extra symbolic notation to stress
interconnections over physical appearance. A wiring diagram is usually utilized to repair issues
and also making sure that the connections have actually been made which whatever is present.
Variety of electrical control panel wiring diagram pdf. Click on the image to enlarge, and then
save it to your computer by right clicking on the image. A wiring diagram is a basic graph of the
physical connections as well as physical layout of an electrical system or circuit. It
demonstrates how the electrical wires are interconnected and can likewise reveal where
components and also elements could be linked to the system. Use wiring diagrams to help in
building or manufacturing the circuit or electronic tool. They are likewise valuable for making
fixings. DIY lovers make use of circuitry representations but they are also common in home
building and also vehicle repair work. For instance, a residence builder will wish to confirm the
physical place of electrical outlets as well as lights utilizing a wiring diagram to stay clear of
costly errors as well as developing code offenses. A schematic shows the plan and function for
an electrical circuit, but is not worried about the physical format of the wires. Electrical wiring
representations demonstrate how the cables are connected and where they must located in the
real device, as well as the physical links between all the elements. Unlike a photographic layout,
a wiring diagram uses abstract or streamlined forms and also lines to show components.
Photographic representations are frequently images with tags or highly-detailed drawings of the
physical parts. If a line touching an additional line has a black dot, it indicates the lines are
linked. A lot of symbols used on a wiring diagram look like abstract variations of the actual
objects they stand for. A button will be a break in the line with a line at an angle to the cable,
much like a light button you could turn on as well as off. A resistor will be represented with a
series of squiggles signifying the limitation of existing flow. An antenna is a straight line with 3
little lines branching off at its end, similar to an actual antenna. Schematic diagrams show
components in their electri ca l sequence without regard for physical location. Schematic
diagrams are used to troubleshoot and install control circuits. Schematics are generally easier
to read and understand than wiring diagrams. A wiring diagram is used to represent how the
circuit generally appears. To help illustrate the differences between wiring diagrams and

schematics, a basic control circuit will first be explained as a schematic and then shown as a
wiring diagram. Commit the following rules to memory: 1. Reading a schematic diagram is
similar to reading a book. It is read from left to right and from top to bottom. Electrical symbols
are always shown in their off or deenergized position. Relay contact symbols are shown with
the same numbers or letters that are used to designate the relay coil. All contact symbols that
have the same number or letter as a coil are controlled by that coil regardless of where in the
circuit they are located. When a relay is energized, or turned on, all of its contacts change
position. If a contact is shown as normally open, it will close when the coil is energized. If the
contact is shown normally closed, it will open when the coil is turned on. There must be a
complete circuit before current can flow through a component. Components used to provide a
function of stop are generally wired normally closed and connected in series. Figure 9â€”10
illustrates this concept. Both switches A and B are nor- mally closed and connected in series. If
either switch is opened, connection to the lamp will be broken and current will stop flowing in
the circuit. Components used to provide the function of start are generally wired normally open
and connected in parallel. In Figure 9â€”11, switches A and B are normally open and connected
in parallel with each other. If either switch is closed, a current path will be provided for the lamp
and it will turn on. Often the service technician must be able to deter- mine what dashed lines
indicate. Schematic diagrams often contain dashed lines. In the schematic diagram shown in
Figure 9â€”12, dashed lines indicate several different conditions. Mechanical connection
between two components such as those shown in electrical symbols 5, 8, and 9. Each of these
symbols show a dashed line connected between different components. The dashed line
indicates that when one component is changed the other one is changed, at the same time. The
double-acting push buttons illustrated in number 5 will both operate when one of them is
pushed. Field wired or installed components. Components used only in special circumstances.
Factory wired or installed components. At the top of the diagram, dashed lines indicate that
only one set of the primary terminals is to be connected depending on the amount of input voltage. An input voltage of volts, for example, would have one line connected to the H1 terminal
and the other to the H4 terminal. An input volt- age of volts would have one line connected to
the H1 terminal and the other connected to the H2 terminal. Another dashed line connected
between two switches indicates that these two switches are mechanically connected. In reality,
this would be a double-pole single-throw switch, Figure 9â€” The dashed line indicates that
when one switch is opened or closed, the other one is opened or closed also. Several
components, such as 1M, 2M, and 3M are connected with dashed lines. The dashed lines in this
instance indicates that these devices are field wired and not part of the assembled unit. Wiring
to these devices is connected during the installation of the equipment. It should be noted that
some diagrams will use dashed lines to indicate factory- installed wiring, and solid lines
illustrate field- connected devices. There is no hard rule. It is generally necessary for the service
person to determine the meaning of the lines on a particular schematic. Another set of
components shown in Figure 9â€”12 is surrounded by dashed lines. These dashed lines mark
components that are used under special circumstances. Contactor coil, C2, and contact CR are
installed only if the compressor motor utilizes part winding starting. If the motor does not
employ part winding starting, these components will not be present. Figure 9â€”14 shows a
start-stop push button circuit. This schematic shows both the control circuit and the motor
circuit. Schematic diagrams do not always show both control and motor connections. Many
schematic diagrams show only the control circuit. Notice in this schematic that there is no
complete circuit to M motor starter coil because of the open start push button and open M
auxiliary contacts. There is also no connection to the motor because of the open-M load
contacts. The open-M contacts connected in parallel with the start button are small contacts
intended to be used as part of the control circuit. This set of contacts is generally referred to as
the holding, sealing, or maintaining contacts. These contacts are used to provide a continued
circuit to the M coil when the start button is released. The second set of M contacts is
connected in series with the overload heater element and the motor, and are known as load
contacts. These contacts are large and designed to carry the cur- rent needed to operate the
load. Notice that these contacts are normally open and there is no current path to the motor.
When the start button is pushed, a path for current flow is provided to the M-motor starter coil.
When the M coil energizes, both M contacts close, Figure 9â€” The small auxiliary contact
provides a continued cur- rent path to the motor starter coil when the start but- ton is released
and returns to its open position. The large M load contact closes and provides a complete
circuit to the motor and the motor begins to run. The motor will continue to operate in this
manner as long as the M coil remains energized. If the stop button is pushed, Figure 9â€”16, the
current path to the M coil is broken and the coil de-energizes. This causes both M contacts to
return to their normally open position. When M holding contacts open, there is no longer a

complete circuit provided to the coil when the stop button is returned to its normal position. The
circuit remains in the off position until the start button is again pushed. Notice that the overload
contact is connected in series with the motor starter coil. If the overload contact should open, it
has the same effect as pressing the stop button. The fuse is connected in series with both the
control circuit and the motor. If the fuse should open, it has the effect of disconnecting power
from the line. A wiring diagram for the start-stop pushbutton circuit is shown in Figure 9â€”
Although this diagram looks completely different, it is electrically the same as the schematic
diagram. Notice the push button symbols indicate double-acting push buttons. The stop button,
however, uses only the normally closed section and the start button uses only the normally
open section. The motor starter shows three load contacts and two auxiliary contacts. One
auxiliary contact is open and one is closed. Notice that only the open contact has been used.
The overload unit shows two different sections. One section contains the thermal heater
element connected in series with the motor, and the nor- mally closed contact is connected in
series with the coil of the M-motor starter. A high pressure pump motor is used to inject fuel oil
into a combustion chamber where it is burned. A blower motor is used to supply combustion air
to the chamber. The circuit will not permit fuel oil to be injected into the chamber unless the
blower motor is operating. The circuit also permits the blower motor to continue operation for a
period of one minute after the thermostat is satisfied. This permits any residual smoke or fumes
to be removed from the combustion chamber. The first step in understanding the operation of
the circuit is to examine the components and determine what they control. The thermostat is a
normally closed held open switch. It is normally closed because the movable contact is drawn
above the stationary contact. The movable contact is not making connection to the stationary
contact, however. This indicates that the contact is being held open. The thermal symbol
indicates that the contact is controlled by temperature. The thermal symbol represents a bimetal
helix. An increase in temperature causes the helix to expand and push upward on the contact. A
decrease in temperature causes the helix to contract. If the helix contracts enough, the movable
contact will make connection with the stationary contact and close the switch. This thermostat
symbol indicates that an increase of temperature will open the switch and a decrease of
temperature will close the switch. This is the normal operation of a heating thermostat. The high
temperature switch is a thermally activated switch also. The switch is shown normally closed. If
the temperature should increase high enough, the switch will open and break connection to the
high pressure pump motor relay and time delay relay. The low water switch is a normally open
held closed switch. The switch is normally open because the movable contact is drawn below
the stationary contact. Because the movable contact is touching the station contact it is being
held closed. This switch is drawn to indicate that a drop in liquid level will cause the switch
contacts to open and break the circuit to the high pressure pump motor relay and time delay
relay. One of the most dangerous conditions for a boiler is a low water level. If the water level
should drop below a preset point, the switch will open. The flow switch is normally open. A flow
of air causes the switch contacts to close. The flow switch is used to insure that there is a flow
of combustion air into the combustion chamber before fuel oil is injected into the chamber. The
time delay contact TDR is connected in series with the blower motor relay coil. The symbol
indicates that the timer is an off delay timer. The arrow always points in the direction the
contacts will move after the delay period. The arrow indicates that the contacts will delay
reopening after they have changed position. Your email address will not be published. Sections
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Psychrometrics:Characterization of Moist Air. Problems on Thermodynamic Equilibrium. Closed
System Cycles:Diesel Cycle. Steam Heating Systems. Leave a comment Cancel reply Your email
address will not be published. Motor Control Panel Wiring Diagram Pdf â€” wiring diagram is a
simplified within acceptable limits pictorial representation of an electrical circuit. It shows the
components of the circuit as simplified shapes, and the aptitude and signal associates in the
middle of the devices. A wiring diagram usually gives counsel about the relative point of view
and concurrence of devices and terminals upon the devices, to urge on in building or servicing
the device. A pictorial diagram would play in more detail of the creature appearance, whereas a
wiring diagram uses a more figurative notation to make more noticeable interconnections over
innate appearance. A wiring diagram is often used to troubleshoot problems and to make
determined that all the friends have been made and that anything is present. Architectural
wiring diagrams be active the approximate locations and interconnections of receptacles,
lighting, and permanent electrical facilities in a building. Interconnecting wire routes may be
shown approximately, where particular receptacles or fixtures must be on a common circuit.
Wiring diagrams use tolerable symbols for wiring devices, usually alternative from those used
upon schematic diagrams. The electrical symbols not solitary operate where something is to be
installed, but plus what type of device is swine installed. For example, a surface ceiling

spacious is shown by one symbol, a recessed ceiling spacious has a swap symbol, and a
surface fluorescent vivacious has complementary symbol. Each type of switch has a oscillate
story and so do the various outlets. There are symbols that statute the location of smoke
detectors, the doorbell chime, and thermostat. A set of wiring diagrams may be required by the
electrical inspection authority to embrace link of the quarters to the public electrical supply
system. Wiring diagrams will next append panel schedules for circuit breaker panelboards, and
riser diagrams for special services such as ember alarm or closed circuit television or extra
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