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Disconnect switches
A disconnect switch is a switch which has the capability to
interrupt power to an electrical circuits. Disconnect switches
are used in a wide variety of settings, and are primarily
employed as safety devices which DE energize circuits so that
people can work on them safely. Electrical safety devices are
only as useful as their maintenance and the surrounding safety
procedures, and a disconnect switch must be used properly in
order to be effective.

Load Switch
A load switch is an electronic component that works like a
relay, but that has no moving parts. Generally, two MOSFET
transistors act like a switching element. One of the
transistors is an N-channel device, whereas the other
transistor is a P-channel device.
Types of Load Switches
There are many different kinds of load switches. Most common
types categorized by Polarity, Maximum Voltage, Maximum Onstate Resistance, Maximum Rated Current, Packaging type and

Number of Elements. The most common sizes for Maximum Rated Current are 1.25 A, 1.5 A and 2 A
with Maximum Rated Current as high as 75 A. Maximum On-state Resistance can be between 7 mΩ
and 7 Ω.

Circuit Breaker
Circuit breakers are mechanical switching devices, capable of making, carrying and
breaking currents under normal circuit conditions and also making, carrying for a
specified time and breaking currents under specified abnormal circuit conditions such as
those of short-circuit (IEC 60947-2).
They thus also fulfill the requirements of (load)
switches. Circuit breakers are often designed so that
they can fulfill the requirements for Disconnections.

Panel Board
A distribution board (also known as panel
board or breaker panel) is a component of
an electricity supply system which divides an
electrical power feed into subsidiary circuits,
while providing a protective fuse or circuit
breaker for each circuit, in a common
enclosure.

Switchboards
An electric switchboard is a device that
directs electricity from one or more sources of
supply to several smaller regions of usage. It is an
assembly of one or more panels, each of which
contains switches that allow electricity to be
redirected.
The
U.S. National
Electrical
Code (NEC) defines a switchboard as "a large
single panel, frame, or assembly of panels on
which are mounted, on the face, back, or both,
switches, over-current and other protective
devices, buses, and usually instruments". The
role of a switchboard is to allow the division of
the current supplied to the switchboard into
smaller currents for further distribution and to provide switching, current protection and
(possibly) metering for those various currents. In general, switchboards may distribute
power to transformers, panel boards, control equipment, and, ultimately, to individual
system loads.
Inside a switchboard there will be one or more bus bars. These are flat strips of copper or
aluminum, to which the switchgear is connected. Bus bars carry large currents through the
switchboard, and are supported by insulators. Bare bus bars are common, but many types
are now manufactured with an insulating cover on the bars, leaving only connection points
exposed.
The operator is protected from electrocution by safety switches and fuses. There may also
be controls for the supply of electricity to the switchboard, coming from a generator or
bank of electrical generators, especially frequency control of AC power and load sharing
controls, plus gauges showing frequency and perhaps a synchroscope. The amount of
power going into a switchboard must always equal to the power going out to the loads.
Modern industrial switchboards are metal enclosed and of "dead front" construction; no
energized parts are accessible when the covers and panels are closed. Previously, open
switchboards were made with switches and other devices were mounted on panels made

of slate, granite, or ebony asbestos board. The metal enclosure of the switchboard is
bonded to earth ground for protection of personnel. Large switchboards may be freestanding floor-mounted enclosures with provision for incoming connections at either the
top or bottom of the enclosure. A switchboard may have incoming bus bars or bus duct for
the source connection, and also for large circuits fed from the board. A switchboard may
include a metering or control compartment separated from the power distribution
conductors.

Switchgear
In an electric power system, switchgear is the
combination
of
electrical
disconnect
switches, fuses or circuit
breakers used
to
control, protect and isolate electrical equipment.
Switchgear is used both to de-energize
equipment to allow work to be done and to
clear faults downstream. This type of equipment
is directly linked to the reliability of
the electricity supply.
The very earliest central power stations used
simple open knife switches, mounted on
insulating panels of marble or asbestos. Power
levels and voltages rapidly escalated, making
opening manually operated switches too dangerous for anything other than isolation of a
de-energized circuit. Oil-filled equipment allowed arc energy to be contained and safely
controlled. By the early 20th century, a switchgear line-up would be a metal-enclosed
structure with electrically operated switching elements, using oil circuit breakers. Today,
oil-filled equipment has largely been replaced by air-blast, vacuum, or SF6 equipment,
allowing large currents and power levels to be safely controlled by automatic equipment
incorporating digital controls, protection, metering and communications.

The high-voltage switchgear was invented at the end
of the 19th century for operating motors and other
electric machines. The technology has been improved
over time and can now be used with voltages up to
1,100 kV.
Typically, switchgears in substations are located on
both the high-voltage and low-voltage side of large
power transformers. The switchgear on the lowvoltage side of the transformers may be located in a
building, with medium-voltage circuit breakers for
distribution circuits, along with metering, control, and
protection equipment. For industrial applications,
a transformer and switchgear line-up may be
combined
in
one
housing,
called
a
unitized substation or USS.

Automatic Transfer Switch (ATS)
A transfer switch is an electrical switch that switches a
load between two sources. Some transfer switches are
manual, in that an operator effects the transfer by
throwing a switch, while others are automatic and switch
when they sense one of the sources has lost or gained
power.
An Automatic Transfer Switch (ATS) is often installed
where a backup generator is located, so that the
generator may provide temporary electrical power if
the utility source fails.
As well as transferring the load to the backup generator,
an ATS may also command the backup generator to start,
based on the voltage monitored on the primary supply.
The transfer switch isolates the backup generator from
the electric utility when the generator is on and
providing temporary power. The control capability of a
transfer switch may be manual only, or a combination of
automatic and manual. The switch transition mode (see
below) of a transfer switch may be Open Transition (OT)
(the usual type), or Closed Transition (CT).
For example, in a home equipped with a backup
generator and an ATS, when an electric utility outage
occurs, the ATS will tell the backup generator to start.
Once the ATS sees that the generator is ready to provide electric power, the ATS breaks the
home's connection to the electric utility and connects the generator to the home's main
electrical panel. The generator supplies power to the home's electric load, but is not
connected to the electric utility lines. It is necessary to isolate the generator from the
distribution system to protect the generator from overload in powering loads in the house
and for safety, as utility workers expect the lines to be dead.

When utility power returns for a minimum time, the transfer switch will transfer the house
back to utility power and command the generator to turn off, after another specified
amount of "cool down" time with no load on the generator.

A transfer switch can be set up to provide power only to critical circuits or to entire
electrical (sub) panels. Some transfer
switches allow for load shedding or
prioritization of optional circuits, such as
heating and cooling equipment. More
complex emergency switchgear used in large
backup generator installations permits soft
loading, allowing load to be smoothly
transferred from the utility to the
synchronized generators, and back; such
installations are useful for reducing peak load
demand from a utility.

Un-Interruptible Power Supply (UPS)
An uninterruptible
power
supply,
also uninterruptible
source, UPS or battery/flywheel backup, is an
electrical apparatus that provides emergency power
to a load when the input power source,
typically mains power, fails. A UPS differs from an
auxiliary or emergency power system or standby
generator in that it will provide near-instantaneous
protection from input power interruptions, by
supplying energy stored in batteries, super
capacitors, or flywheels. The on-battery runtime of
most uninterruptible power sources is relatively
short (only a few minutes) but sufficient to start a

power

standby power source or properly shut down the
protected equipment.
A UPS is typically used to protect hardware such
as computers, datacenters, telecommunication equipment
or other electrical equipment where an unexpected power
disruption could cause injuries, fatalities, serious business
disruption or Data loss. UPS units range in size from units
designed to protect a single computer without a video
monitor (around 200volt-ampere rating) to large units
powering entire data centers or buildings. The world's
largest UPS, the 46-megawatt Battery Electric Storage
System (BESS), in Fairbanks, Alaska, powers the entire
city and nearby rural communities during outages.

Cables & Wires
A cable is two or more wires running side by side
and bonded, twisted, or braided together to form a
single assembly. The term originally referred to a
nautical line of specific length where
multiple ropes, each laid clockwise, are then laid
together anti-clockwise and shackled to produce a
strong thick line, resistant to water absorption,
that was used to anchor large ships. In mechanics,
cables, otherwise known as wire ropes, are used
for lifting, hauling, and towing or conveying force
through tension. In electrical engineering cables
are used to carry electric currents. An optical cable
contains one or more optical fibers in a protective
jacket that supports the fibers.

Electrical cables are extensively used
in building wiring for lighting, power and
control circuits permanently installed in
buildings. Since all the circuit conductors
required can be installed in a cable at one
time, installation labor is saved compared to
certain other wiring methods. Cables are
extensively used in electronic devices for
power and signal circuits. Long-distance
communication takes place over undersea
cables. Cables are used for bulk transmission
of alternating and direct current power,
especially using high-voltage cable. Shielded
cable is used for sensitive electronic circuits or to provide protection in high-voltage
applications. Co-axial cable is used for radio frequency signals, for example in cable
television distribution systems.

Cable Tray

In the electrical wiring of buildings, a cable tray system is
used to support insulated electric cables used for power
distribution and communication. Cable trays are used as an
alternative to open wiring
or electrical
conduit systems,
and are commonly used for
cable
management
in
commercial
and
industrial
construction.
They
are
especially useful in situations
where changes to a wiring
system are anticipated, since
new cables can be installed by laying them in the tray,
instead of pulling them through a pipe.

Lighting Fixtures
Emergency lighting and exit signs provide safe, reliable
illumination during failure or interruption of power, as well as
distinct, highly visible exit marking to indicate the
direction of travel to exits.
Floodlights provide general illumination in
hazardous and non-hazardous areas, indoors and
outdoors.

Fluorescent Luminaires For use in both hazardous
and non-hazardous areas, fluorescent luminaires
provide low operating cost, high light output per
watt, low brightness, low glare, uniform light, and instant
illumination.

LED Lighting Fixtures
Dramatic advances in technology for LED luminaires broadened the
applicability of this type of illumination, creating an exciting new
option for hazardous, industrial and other highly demanding
locations. Compared to traditional light sources, LED luminaires
can deliver longer life, enhanced energy efficiency, greater ecofriendliness, lowered maintenance demands and equal or better
quality of light.

Dry Type Transformers
Dry type transformers require minimum
maintenance to provide many years of reliable
trouble free service. Unlike liquid fill
transformers which are cooled with oil or fire
resistant liquid dielectric, dry type units utilize
only environmentally safe, CSA and UL
recognized high temperature insulation systems.
Dry type transformers provide a safe and
reliable power source which does not require
fire proof vaults, catch basins or the venting of
toxic gasses. These important safety factors
allow the installation of dry type transformers
inside buildings close to the load, which
improves overall system regulation and reduces
costly secondary line losses.

Dry type transformers are a rather mature product and technology but, of all the
components in a power system, a transformer replacement can be a physically challenging
event, extended delivery of a replacement or repair unit and expensive transportation
costs. These are transformers whose core and coils are not immersed in an insulating oil.
Fire-resistant dry type or "cast resin" transformers are
well suited for installation in high-rise buildings,
hospitals, underground tunnels, school, steel factories,
chemical plants and places where fire safety is a great
concern. Hazard free to the environment, dry type
transformers have over the years proven to be highly
reliable.
“Dry type” simply means it is cooled by normal air
ventilation. The dry type transformer does not require a
liquid such as oil or silicone or any other liquid to cool
the electrical core and coils. Dry type transformers are
voltage changing (Step-up or Step-down) or isolation
device that is air cooled rather than liquid cooled. The
transformer case is ventilated to allow air to flow and cool the coil (coils).

Oil Immersed Transformers
Transformer oil or insulating oil is a highly refined mineral oil that is stable at high
temperatures and has excellent electrical insulating properties. It is used in oilfilled transformers, some types of high voltage capacitors, fluorescent lamp ballasts, and
some types of high voltage switches and circuit breakers. Its functions are to insulate,
suppress corona and arcing, and to serve as a coolant.
The oil helps cool the transformer. Because it also provides
part of the electrical insulation between internal live parts,
transformer oil must remain stable at high temperatures
for an extended period. To improve cooling of large power
transformers,
the
oil-filled
tank
may
have
external radiators through which the oil circulates by
natural convection. Very large or high-power transformers

(with capacities of thousands of kVA) may also have cooling, oil pumps, and even oil-towater heat exchangers.
Large, high voltage transformers undergo prolonged drying processes, using electrical selfheating, the application of a vacuum, or both to ensure that the transformer is completely
free of water vapor before the cooling oil is introduced. This helps
prevent corona formation and subsequent electrical under load.
Oil filled transformers with a conservator may have a gas detector relay (Buchholz relay).
These safety devices detect the buildup of gas inside the transformer due
to corona discharge, overheating, or an internal electric arc. On a slow accumulation of gas,
or rapid pressure rise, these devices can trip a protective circuit breaker to remove power
from the transformer. Transformers without conservators are usually equipped with
sudden pressure relays, which perform a similar function as the Buchholz relay.

The flash point (min) and pour point (max) are 140 °C and −6 °C
respectively. The dielectric strength of new untreated oil is
12 MV/m (RMS) and after treatment it should be >24 MV/m
(RMS).
Large transformers for indoor use must either be of the dry type,
that is, containing no liquid, or use a less-flammable liquid.
Recently, research is underway in making transformer oil nano
fluids by mixing insulating or semiconducting particles with
transformer oil to enhance its thermal conductivity and electrical
breakdown strength.

Terminal Box
A box, on a piece of electrical equipment,
that contains leads from the equipment,
ready for connection to power source. The
box is usually provided with a
removable cover.

Cable Glands
A cable gland (more often known as a cable connector or fitting) is a device designed to
attach and secure the end of a cable to the equipment. A cable gland provides strain-relief
and connects by a means suitable for the type and description of cable for which it is
designed—including provision for making electrical connection to the armor or braid and
lead or aluminum sheath of the cable, if any. Cable glands may also be used for sealing
cables passing through bulkheads or gland plates.
Cable glands are mechanical cable entry devices and can be constructed from metallic or
non-metallic materials. They are used throughout a number of industries in conjunction
with cable and wiring used in electrical instrumentation and automation systems.
Cable glands may be used on all types of electrical power, control, instrumentation, data
and telecommunications cables. They are used as a sealing and termination device to
ensure that the characteristics of the enclosure which the cable enters can be maintained
adequately.
These are the four main materials from which cable glands are made:



Plastic



Brass
Aluminum
Stainless steel




Although cable glands are often called "connectors", a technical distinction can be made in
the terminology, which differentiates them from quick-disconnect, conducting electrical
connectors. The distinction is often not made.

For routing pre-terminated cables (cables with connectors) there can be used split cable
glands. These cable glands consist of three parts (two gland halves and a split sealing
grommet) which are screwed with a hexagonal locknut (like normal cable glands). Thus,
pre-assembled cables can be routed without removing the plugs.

Alternatively there can be used split cable entry systems (normally consisting of a hard
frame and several sealing grommets) to route a large number of pre-terminated cables
through one wall cut-out.

Power & Control Connectors
Distributed
Power
&
Control interconnect products provide
you increased options for Power, Control
and Communication connectivity on a
'plug and play' basis. Modular, crushresistant, factory molded connectors
eliminate the need for hard-wired or

traditional conduit installations. The strength of
our interconnect systems are their simplicity.
Standardization of these systems offer reduced
installation, start-up and service time during
routine maintenance.

Solar Lighting Fixtures & Poles
Sometimes we get caught up in our daily grind that we forget to go back and mention the
fundamental basics of what the technology is. In a simple sense solar lighting can be
thought of as solarmeaning the sun; and
lighting
-meaning
provides light. So let’s
now
discuss
the
different technologies
that are all referred to
as solar lighting but
actually have different
ways of using solar and
lighting.
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