Single phase surge protector wiring diagram

Free Wiring Diagram. Assortment of surge protector wiring diagram. A wiring diagram is a
simplified traditional photographic representation of an electrical circuit. It reveals the
components of the circuit as simplified shapes, and the power as well as signal connections in
between the tools. A wiring diagram normally gives information about the family member
setting as well as arrangement of gadgets as well as terminals on the devices, to assist in
building or servicing the device. A photographic representation would reveal much more
information of the physical appearance, whereas a wiring diagram utilizes a more symbolic
symbols to emphasize affiliations over physical look. A wiring diagram is typically utilized to fix
troubles and also making sure that all the connections have actually been made as well as that
whatever is existing. 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 visual depiction of the physical connections
and also physical design of an electric system or circuit. It reveals just how the electric wires
are interconnected and also can additionally show where components as well as elements
might be attached to the system. Usage circuitry representations to assist in structure or
manufacturing the circuit or electronic gadget. They are likewise useful for making fixings. DIY
enthusiasts use circuitry representations however they are likewise typical in house structure
and automobile repair service. A home builder will certainly want to verify the physical place of
electrical outlets as well as light components making use of a wiring diagram to stay clear of
pricey errors as well as developing code offenses. A schematic reveals the strategy and feature
for an electric circuit, but is not worried about the physical design of the cables. Electrical
wiring representations demonstrate how the cords are connected as well as where they ought
to situated in the actual tool, along with the physical links between all the components. Unlike a
pictorial layout, a wiring diagram makes use of abstract or streamlined forms and lines to reveal
elements. Pictorial diagrams are typically photos with labels or highly-detailed illustrations of
the physical components. If a line touching an additional line has a black dot, it indicates the
lines are connected. Many signs made use of on a wiring diagram look like abstract versions of
the actual objects they represent. A button will be a break in the line with a line at an angle to
the wire, a lot like a light button you can flip on and also off. Premium Membership. In an
electrical systems, surge protection devices SPDs are usually installed in tap-off configuration
in parallel between the live conductors and the earth. The operating principle of SPD can be
similar to that of a circuit breaker. In normal use no overvoltage : the surge protection device is
similar to an open circuit breaker. When there is an overvoltage: the surge protection device
becomes active and discharges the lightning current to earth. It can be likened to the closing of
a circuit breaker which would short-circuit the electrical network with the earth via the
equipotential earthing system and the exposed conductive parts for a very brief instant, limited
to the duration of the overvoltage. When the overvoltage has been discharged, the SPD
automatically returns to its normal state circuit breaker open. Table of content:. There are two
lightning overvoltage modes: Common mode and Residual current mode. Lightning
overvoltages appear mainly in common mode and usually at the origin of the electrical
installation. Overvoltages in residual current mode usually appear in TT mode and mainly affect
sensitive equipment electronic equipment, computers, etc. The current return circuit is then
likely to be via the installation neutral rather than the earth. The residual current mode voltage
U, between phase and neutral, can increase up to a value equal to the sum of the residual
voltages of each element of the surge protection device, i. A similar phenomenon may occur in
a TN-S earthing system if both the N and PE conductors are separate or not properly
equipotential. The current is then likely to follow the neutral conductor on its return rather than
the protective conductor and the bonding system. A theoretical optimum protection model,
which applies to all earthing systems, can be defined, although in fact surge protection devices
nearly always combine common mode protection and residual current mode protection except
IT or TN-C models. It is essential to check that the surge protection devices used are compatible
with the earthing system. Two or three levels of surge protection devices are generally
necessary to absorb the energy and limit overvoltages induced by coupling due to high
frequency oscillation phenomena. Spark gap based components designed to discharge most of
the energy to earth are combined with varistors or diodes that limit the voltages to levels
compatible with the equipment to be protected. Terminal protection is generally combined with
this origin protection. The terminal protection is close to the equipment, provided using
proximity surge protection devices. In order to limit overvoltages as much as possible, a surge
protection device must always be installed close to the equipment to be protected 3. However,
this protection only protects equipment that is directly connected to it, but above all, its low
energy capacity does not allow all the energy to be discharged. To do this, a surge protection
device is necessary at the origin of the installation 1. Likewise, surge protection device 1 cannot
protect the whole installation due to the fact that it allows an amount of residual energy to pass

and that lightning is a high frequency phenomenon. Depending on the scale of the installation
and the types of risk exposure and sensitivity of equipment, criticality of continuity of service ,
circuit protection 2 is necessary in addition to 1 and 3. Note that the first level of surge
protection device 1 must be installed as far upstream as possible of the installation in order to
reduce as much as possible the induced effects of the lightning by electromagnetic coupling.
For effective protection using surge protection devices, it may be necessary to combine several
surge protection devices:. Additional protection may be necessary depending on the scale line
lengths and the sensitivity of the equipment to be protected computing, electronic, etc. If
several surge protection devices are installed, very precise coordination rules must be applied.
It is important to keep in mind that the protection of the overall installation and equipment is
only fully effective if:. It is essential that the design of an effective voltage surge protection
system takes account of the length of the lines supplying the receivers to be protected see table
below. Table 1 â€” Maximum line length between SPDe and device to be protected. Above a
certain length d, the circuit protected by the surge protection device will start resonating when
the inductance and capacitance are equal:. The circuit impedance is then reduced to its
resistance. Despite the part absorbed by the surge protection device, the residual lightning
current I on the circuit is still impulse-based. Its increase, due to resonance, will result in
significant increases in the Ud, Uc and Urm voltages. The installation of surge protection
devices must not adversely affect continuity of service, which would be contrary to the desired
aim. They must be installed, in particular at the origin of domestic or similar installations TT
earthing systems , in conjunction with an S type delayed residual current device. Contrary to
received opinion, there is no direct correlation between the value of the earthing electrode,
provided at low frequency to ensure the safety of people, and the effectiveness of the protection
provided by surge protection devices. As demonstrated below, this type of protection can be
established even in the absence of an earthing electrode. The impedance of the discharge
circuit of the current shunted by the surge protection device can be broken down into two parts.
The first, the earthing electrode , is formed by conductors, which are usually wires, and by the
resistance of the ground. Its essentially inductive nature means that its effectiveness decreases
with the frequency, despite wiring precautions limitation of length, 0. The second part of this
impedance is less visible but essential at high frequency because it is in fact made up of the
stray capacity between the installation and earth. Of course the relative values of each of these
components vary according to the type and scale of the installation, the location of the surge
protection device main or proximity type and according to the earthing electrode scheme
earthing system. The surge protection devices should be connected to this bonding system for
maximum effectiveness. The minimum recommended cross-section for the connection
conductors takes account of the maximum discharge current value and the characteristics of
the end of life protection device. It is unrealistic to increase this cross-section to compensate
for connection lengths that do not comply with the 0. In fact, at high frequency, the impedance
of the conductors is directly connected to their length. In electrical switchboards and large
sized panels, it may be a good idea to reduce the impedance of the link by using the exposed
metal conductive parts of the chassis, plates and enclosures. Table 2 â€” Minimum
cross-section of the SPD connection conductors. The use of the exposed metal conductive
parts of enclosures as protective conductors is permitted by standard IEC as long as this has
been certified by the manufacturer. It is always preferable to retain a wire conductor for
connecting the protective conductors to the terminal block or the collector , which then doubles
the link made via the the exposed conductive parts of the enclosure chassis. In practice it is
recommended that the total length of the surge protection device circuit does not exceed 50 cm.
This requirement is not always easy to implement, but using the available exposed conductive
parts nearby may help. However the installation will be better protected if both devices are
installed on 2 different DIN rails SPD underneath the protection. In fact, the voltage dips caused
by the impedances of the surge protection device connection conductors and its protection
device are added to this:. The total length Lt must therefore be as short as possible. In practice
it is recommended that 0. In case of difficulty, it may be helpful to use wide, flat conductors
insulated braids, flexible insulated bars. Upstream and downstream conductors connected on
the voltage surge protector terminal with a common path. Connection conductors as short as
possible with return conductor from the earth terminal close to the live conductors. The surge
protection device is a device whose end of life requires particular consideration. Its
components age each time there is a lightning strike. If the surge protection device exceeds its
limitation capacities, it may be destroyed by short-circuiting itself. A short-circuit and overload
protection device must therefore be installed in series upstream of the surge protection device
this is commonly referred to the surge protection device branch. Contrary to certain received
opinion, a voltage surge protector must always be protected against possible short-circuit and

overload currents. And this applies to all voltage surge protectors, both class II and class I,
irrespective of the types of components or technologies used. Arranging several surge
protection devices in cascade requires them to be coordinated so that each of them absorbs the
energy in an optimum way and limits the spreading of the lightning strike through the
installation as much as possible. The recommended distance d1 enables the voltage surge
protectors to be decoupled and thus prevents too much of the energy passing directly into the
secondary surge protection device with the risk of destroying it. This is a situation which in fact
depends on the characteristics of each of the surge protection devices. Two identical voltage
surge protectors. For example Up: 2 kV and Imax: 70 kA can be installed without the distance d1
being necessary: the energy will be shared more or less equally between the two surge
protection devices. For example:. Generious effort to uplift the industry. Good and valuable
series of reading material and effective communication on the the subject matter. Thanks and
best regards. Search for:. Practical tips for installing surge protection devices in low voltage
panel. Introduction to SPD and its role In an electrical systems, surge protection devices SPDs
are usually installed in tap-off configuration in parallel between the live conductors and the
earth. Practical tips for installing surge protection devices in low voltage panel photo credit:
bdindustrial. For the user, the operation of the SPD is totally transparent as it only lasts a tiny
fraction of a second. The principle of cascaded protection is also used for low current
applications telephony, communication and data networks , combining the first two levels of
protection in a single device that is usually located at the origin of the installation. In fact, above
a certain length, the voltage applied to the receiver may, by means of a resonance phenomenon
, considerably exceed the expected limiting voltage. The extent of this phenomenon is directly
connected with the characteristics of the installation conductors and bonding systems and with
the value of the current induced by the lighting discharge. The bonding system is essential to
maintain a low reference voltage, which is more or less the same across the whole installation.
Some wiring configurations can create couplings between the upstream and downstream
conductors of the surge protection device, which are likely to cause the lightning wave to
spread throughout the installation. At the end of life an internal device in the surge protection
device disconnects it from the supply. An indicator on the protector and an optional alarm
feedback status feedback accessory fitted indicate this status, which requires replacement of
the module concerned. The coordination of surge protection devices is a complex concept
which must form the subject of specific studies and tests. Minimum distances between surge
protection devices or the insertion of decoupling chokes are not recommended by
manufacturers. 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. Origin of installation.
Distribution level. Application level. The protection at the origin of the installation primary
protection shunts most of the incident energy common mode overvoltage carried by the power
system to the equipotential bonding system and to earth. Circuit protection secondary
protection supplements the origin protection by coordination and limits residual current mode
overvoltages arising from the configuration of the installation. Proximity protection terminal
protection performs final peak limiting of the overvoltages, which are the most dangerous for
equipment. Nowadays, complaints regarding the loss of electronics used in homes are
increasing due to sudden voltage or burnt. So appliances will not work properly due to all of the
sudden fluctuations within the input voltage. As the voltage rises suddenly to an extremely high
value in a short span of time, then it is named as voltage surges. To overcome this problem,
standard equipment is available namely surge protector. Generally, this device is connected
near to a computer system. There are different designs of protectors available. They allow us to
plug numerous gadgets or devices into a single power outlet. This is absolutely a helpful
device. The surge protector definition is an electrical device that protects the computer system
as well as various electronic devices from sudden voltages within electrical power otherwise
transient voltage that supply from the power supply. In India, the limit of standard voltage used
for home, office, or buildings is volts. If the voltage is increased over this amount then it is
considered as transient voltage. This voltage can harm all the electronic devices which are
plugged into a channel. Although surges are so short, they are calculated in nanoseconds.
These can cause huge harm to electronic devices. Fortunately, a surge protector protects
electronic devices from voltage surges. Even though, these devices always do not guard
against the voltage surge because of lightning. They definitely guard the devices from the
voltage surges which can be caused due to many reasons. A surge protector working principle
is by directing the additional voltage into the grounding wire of outlets, avoiding it against

supplying through the devices while at the equal time permitting the usual voltage for
maintaining along its lane. The surges can harm the computer system through blazing its wires
otherwise slowly over time wearing down the interior components of the equipment and also
destroy any saved data. These protectors are also used for protecting cable as well as
telephone lines because these also hold electric current. These protectors are normally shields
apparatus from lower voltage surges. These types of surges occur often in current electrical
wiring. Power surges can cause by defective wiring, faulty devices, and down power lines at the
power source that can cause power surges too. The circuit diagram of a surge protector is
shown below. This circuit can be built with GDT Gas Discharge Tube which efficiently switches
to a small impedance condition to redirect the energy away from the equipment whenever an
over-voltage is noticed. This gas discharge tube includes insertion loss as well as
low-capacitance by high accurateness spark above voltages and used for high accuracy
designs. Once the flow of current is usual, the fuses retune and maintain its function. This
circuit is mainly designed for protecting responsive electronic devices from overload, short
circuit, over-voltage transients in standard mains voltage. Two lamps like neon pilot are located
to illustrate the condition of load supply as well as input. Varistor protects the circuit from
overvoltages by including them into a circuit. Whenever the circuit is activated, then they will
force the flow of current which is formed through the overvoltage which is away from the
responsive components. This circuit basically defends responsive components against
over-voltage transients without controlling the normal operation of the device. This circuit is
used in different applications like power lines, the safety of motor devices, and the telephone
line. Generally, this kind of surge protectors is placed above the major service entry among the
utility pole on the line side, wherever your electrical energy goes into your service panel. This
type of surge protector protects from an exterior power surge. Generally, this type of surges
occurs through switching of utility capacitor bank otherwise lightning. This type of surge
protector is not used for defense of your home. The main intention of this protector is to defend
responsive electronics as well as different loads based on microprocessor through transient
voltage limiting. These surge panels are used in different applications like commercial, residual
and industrial. These are secondary surge protectors. A power strip is used to plug into any
electrical channel. These strips are available with numerous channels so that several electrical
devices can connect into. If there is an electrical surge occurs then the power strip will cut the
power. This is the most useful feature to protect the devices from damage. This kind of
protector provides a different type of summit to view the protection of surge than the power
strips provide. These protectors offer defense for industrial applications like PLCs , automation
of factory, motors drives which are obtainable in both configurations like DIN mounted and
standard wall. These protectors also give wired within the protection of surge for devices used
in commercial and industrial equipment cabinets. There are several types of surge protectors
available in the market that can guard few devices in a home as well as commercial services in
the whole electrical system. Surge protectors are used to guarding electronic equipment
against surges. The equipment which is at risk includes the following. Thus, this is all about the
Surge protector. From the above information finally, we can conclude that by using these
protectors, electronic appliances used in homes like refrigerators, laundry units, dishwashers
will also be sheltered from harm. It provides expediency by opening up additional obtainable
outlets to you; however, they can also conserve your money when you control the multiple
devices by a flick of the knob only. Here is a question for you, what is the function of a surge
protector? What is a Surge Protector? Share This Post: Facebook. Single Phase Surge
Protector Wiring Diagram â€” wiring diagram is a simplified tolerable pictorial representation of
an electrical circuit. It shows the components of the circuit as simplified shapes, and the
capacity and signal contacts amongst the devices. A wiring diagram usually gives suggestion
not quite the relative incline and harmony of devices and terminals on the devices, to back in
building or servicing the device. A pictorial diagram would perform more detail of the inborn
appearance, whereas a wiring diagram uses a more figurative notation to put emphasis on
interconnections more than physical appearance. A wiring diagram is often used to
troubleshoot problems and to make clear that all the links have been made and that whatever is
present. Architectural wiring diagrams pretend the approximate locations and interconnections
of receptacles, lighting, and enduring electrical services in a building. Interconnecting wire
routes may be shown approximately, where particular receptacles or fixtures must be on a
common circuit. Wiring diagrams use usual symbols for wiring devices, usually alternative from
those used upon schematic diagrams. The electrical symbols not solitary discharge duty where
something is to be installed, but as well as what type of device is bodily installed. For example,
a surface ceiling fresh is shown by one symbol, a recessed ceiling blithe has a vary symbol, and
a surface fluorescent lively has different symbol. Each type of switch has a interchange parable

and in view of that do the various outlets. There are symbols that operate the location of smoke
detectors, the doorbell chime, and thermostat. A set of wiring diagrams may be required by the
electrical inspection authority to assume link of the house to the public electrical supply
system. Wiring diagrams will as well as count up panel schedules for circuit breaker
panelboards, and riser diagrams for special services such as flame alarm or closed circuit
television or further special services. Necessary cookies are absolutely essential for the website
to function properly. This category only includes cookies that ensures basic functionalities and
security features of the website. These cookies do not store any personal information. Any
cookies that may not be particularly necessary for the website to function and is used
specifically to collect user personal data via analytics, ads, other embedded contents are
termed as non-necessary cookies. It is mandatory to procure user consent prior to running
these cookies on your website. This website uses cookies to improve your experience. We'll
assume you're ok with this, but you can opt-out if you wish. Accept Reject Read More. Close
Privacy Overview This website uses cookies to improve your experience while you navigate
through the website. Out of these, the cookies that are categorized as necessary are stored on
your browser as they are essential for the working of basic functionalities of the website. We
also use third-party cookies that help us analyze and understand how you use this website.
These cookies will be stored in your browser only with your consent. You also have the option
to opt-out of these cookies. But opting out of some of these cookies may affect your browsing
experience. Necessary Necessary. Non-necessary Non-necessary. Pay particular attention to
fuse or breaker requirements and lead lengths. Failure to do so may result in damage to the
SPD. The performance of parallel-connected transient voltage SPDs is affected by the
connecting leads. Both the wire size and length used to connect the SPD will influence its
performance. Transients have fast-rising wave-fronts. The self-inductance L of the connecting
wiring is significant 0. Figure 1. SPD performance is a function of the connecting lead length.
Self-inductance of wiring is proportional both to its length and to the logarithm of its thickness.
Halving the length of connecting wires halves the inductance, but the thickness would have to
be increased tenfold to achieve the same effect. Stranded wires have greater effective thickness
than equivalent sized solid conductors because of skin effect on the total surface area. Thick,
short, stranded connecting wires will give the best SPD performance. However, short length is
much more important than large wire size. Drill and punch a hole in th
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e SPD housing in a position to minimize the length of the connecting wires from the lugs of the
SPD to the circuit breaker in the adjacent panel or fused disconnect lugs. Where possible, use a
close-nippled connection with wires going directly to the first breaker at the top of a panel. This
ensures optimum protection of all loads connected to the panel. Use AWG 10 stranded wire or
larger which is readily available and easily installed to connect between the SPD and the
breaker panel. Avoid sharp bends and excess length in the wiring. Neat and tidy installations
are not necessarily the most effective ones. Short direct connections are best. SPDs should be
connected through an appropriately rated circuit breaker not into the main lugs of the panel.
Where circuit breakers are unavailable or impractical, a fused disconnect switch should be used
to connect to the lines and facilitate servicing of the SPD. Check with the manufacturer for
suggested installation procedures. Connecting Leads:.

