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Power-system protection

. >ction 1s a branch of electrical power engineering
t deals with the protection of electrical power systems from faults
oh the 1solation of faulted parts from the rest of the electrical

K. The objective of a protection scheme 1s to keep the power
stable by 1solating only the components that are under fault,

, leaving as much of the network as possible still in operation.
Thus, protection schemes must apply a very pragmatic and
pessimistic approach to clearing system faults. For this reason, the
technology and philosophies utilized in protection schemes can often
be old and well-established because they must be very reliable.



com ponents

ally comprise five components:
- voltage tra to step down the high voltages
currents of the elglai*lcal power system to convenient levels for
ays to deal with

to sense the fault and 1nitiate a trip, or
ection, order;

- Circuit to open/close the system based on relay and
aumser commands;
W . 'to provide power 1n case of power disconnection in the
system.

 Communication channels to allow analysis of current and voltage
at remote terminals of a line and to allow remote tripping of
equipment.
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1stribution system, are capable of both sensing

1 each part, such as insulation failure, fallen or
S, Incorrect operation of circuit breakers,
its. Protection devices are installed with
and ensure continued supply of

S a combination of electrical disconnect switches, fuses
akers used to control, protect and isolate electrical
Switches are safe to open under normal load current,
ctive devices are safe to open under fault current.


http://en.wikipedia.org/wiki/Fuse_(electrical)
http://en.wikipedia.org/wiki/Electrical_faults

cting the different parts of the system. Very important
equipment may have completely redundant and independent
protective systems, while a minor branch distribution line may have
very simple low-cost protection.


http://en.wikipedia.org/wiki/Protective_relay

, of protective devices:

Instrument tra : current or potential (CT or VT)

Relay

Circuit breaker

devices with these three basic components
d accuracy.

transformers create elec 1cal isolation from the power

Power system voltages and currents are accurately reproduced by
instrument transformers over large operating ranges.


http://en.wikipedia.org/wiki/Instrument_transformer
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Hérrorm ance me

s define dependability as the tendency of the
tection system to operate correctly for in-zone faults. They define
Ity as the tendency not to operate for out-of-zone faults. Both
ability and security are reliability 1ssues. Fault tree analysis 1s
I with which a protection engineer can compare the relative
thity of proposed protection schemes. Quantifying protection

ty 1s important for making the best decisions on improving a
protection system, managing dependability versus security tradeoffs,
and getting the best results for the least money. A quantitative
understanding 1s essential in the competitive utility industry.



nce and design criteria for system-protection devices include
electivity, speed, cost, and simplicity.

1ces must function consistently when fault conditions
possibly being idle for months or years. Without

s may result in high costly damages.

: Devices must avoid unwarranted, false trips.

: Devices must function quickly to reduce equipment damage

t duration, with only very precise intentional time delays.

: Devices must provide maximum protection at minimum

: Devices must minimize protection circuitry and



nalog or digital networks, connected to various points of an
ect abnormal conditions occurring within their assigned
ection of the trouble area by circuit breakers. These

verload unit on house circuit breakers to complex

the intolerable or unwanted condition. System faults for which the

| are generally short circuits between the phase conductors, or

phases and grounds. Some relays operate on unbalances between the

s an open or reversed phase. A fault in one part of the system affects
all other p Therefore relay sand fuses throughout the power system must be

\coordinated to ensure the best quality of service to the loads and to avoid operation

in the non-faulted areas unless the trouble is not adequately cleared in a specified

time.



ptective Devices (RCD)

ective devices protect against dangerous electric shocks caused
y are used for personal, material and fire protection, as well
gainst direct contact. Special applications require
personal and fire protection, as well as in networks
ed in aggressive environments. The RCD has
sure maximum safety and durability even

'ond1t10ns such as gas o isture in the ambient air.

ired to protect a single or a number of circuits - the advantage of
ndual circuits 1s that if one circuit trips, it will not shut down the
just the protected circuit.



T

vailable 1n at least 4 basic configurations:

units, where both the inputs and outputs are wired
r a workshop etc where all the sockets within
individual circuit taken from the RCD is

‘appropriate value.

. As protected outlets - normally a protected socket can be fitted as a
- direct replacement for a standard, no protected outlet socket.




n unit which can convert any socket into to a protected
1ves good flexibility as, for example, a lawn mower or a
n be plugged in at different times. However, as the
could still be plugged into an unprotected socket,

for wiring on to the lead of an individual appliance, this
it less flexible than the plug-in unit above but it does
he piece of equipment 1s always protected. One very

ensure tha
efully use to to fit 1t to the end of an extension cable then whatever
you plug nto the extension lead 1s protected. [




T

rinciple of operation of the RCD

nected to the supply through the RCD, the line and neutral

d through primary windings on a toroidal transformer. In

ary winding is used as a sensing coil and 1s electrically

r solid state switching device, the operation of which

1. When the line and neutral currents are balanced, as

y circuit, they produce equal and opposite magnetic fluxes in the

core with the result that there 1s no current generated in the sensing coil.

son the transformer 1s also known as a 'core balance transformer").

¢ and neutral currents are not balanced they create an out-of-balance

ill induce a current in the secondary winding which 1s used to operate

echanism.

- It is important to note that both the line and neutral conductors pass through the
toroid. A common cause of unwanted tripping 1s failure to connect the neutral
through the RCD.

RCDs work equally well on single phase, three phase or three phase and neutral
circuits, but when the neutral is distributed it is essential that it passes through the
toroid.
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incorporated in the RCD. Typically the operation of the
psistive load between the line conductor on the load-side

ite an out-of-balanc
1S operational. It 1s impc
he circuit protective cond

0 note, therefore, that the test circuit
ctor or the condition of the earth

label instructs the user to check the function of the RCD at regular
observe that the RCD trips instantly.



Current Breaker with Overload protection (RCBO)

ines the functions of a MCB and a RCD 1n one unit.
tect a particular circuit, instead of having a single
ilding. Generally these are used more often in
ercial building than domestic ones.




uit Breakers tests

erformance of Test Device Test as per IS 12640-
lause 9.1.3 (Annex D) listed below:

ould trip at a value of pre decided
not trip at a value of 0.5 IAn.

Dperation Test: During the sensitivity trip test, time of
ecorded and compared with the limit.

f Device Test: To check the function of the push button,
CB trips when push button is pressed.



tures and Specifications:

t Ranges: 10 mA, 30 mA, 50 mA, 100 mA, 300

etween 10 mA to 550 mA

: Electro pneumatic fixture
lon: Through MCB
mm X 650 mm X 500 mm




T

oltage With-stand Test Eguipment (with automatic

1icro second duration. This instrument (suitable model based
oltage) incorporates testing as per the procedure described

ent also incorporates testing as per the below standards:
ge Switchgear and Control gear: IS/IEC 60947 -2004 CI.
B No: 8.3.3.71
* Circuit Breakers: IS/IEC 60898:2002 2 9.7.6.1 &97.6.2
* Residual Current Operated breakers: IEC 61008 & 61009 :

9.20
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The Surge Protection Device (SPD)

The Surge Protection Device (SPD) 1s a component of the electrical
installation protection system.

This device 1s connected in parallel on the power supply circuit of the
loads that it has to protect. It can also be used at all levels of the
power supply network.

This 1s the most commonly used and most efficient type of
overvoltage protection.

Incoming
circuit breaker
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