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Abstract—Power Imbalance can be balanced from either supply side or demand side. Pakistan has tendency of growing complexity
and expanding gap between limited supply and increasing demand. Due to limited supply, it is equally impossible to manage the
power system from supply side and thereby making it feasible to manage the power balance of system from demand/load side.
National power control center allocates the power to regional control centers by analyzing the generating units committed to the
power system. Based on which regional control center allocates load curve to each substation. This paper discusses the
demand/load side management by switching various feeders in substation in order to obtain a load curve, different load
management programs and PLC simulation for the stated program. Usage of PLC enables the system to almost eliminate human
error and provide reliable operation for those prioritized consumers.

Keywords—Programmable Logic Controller (PLC), Supervisory Control and Data Acquisition (SCADA), Information Technology
(IT), Remedial Action Schemes (RAS), Regional Control Center (RCC), National Power Control Center (NPCC), Demand Side
Management (DSM), Load Side Management (LSM).

I INTRODUCTION

The power system is the foremost factor for development of
a country, and it is responsible for running its industries,
defense arrangements, commercial and residual power
necessities. With grander responsibility there comes a
prodigious requisite of control [1]. An effective system
ensures unchanging optimized and secure process of the
power system, which are anticipated objectives of any
progressive power system. The power system utilities
around the biosphere demand for inexpensive cost-effective
operations that provides operation cost of the system as well
as it increase in returns to the utility. The demand of power
at any power distribution point is diversified and keeps
varying incessantly, in case of enlarged power demand
rather than swelling the generating capacity of the system
another operational option is to apply load management
techniques and utilize accessible resources in an proficient
manner. One of the load management procedures is
handling the power demands of various clients according to
the generation aptitude of the system.

The electricity is the greatest essential commaodity of
human routine life and it has also acquired excessive role in
the monetary development of the states. Its recompenses in
modern developed ecosphere are effortlessness of control
and cleanliness [2]. The superior necessity of electrical
power system to be consistent and reliable as well. The main
areas of concern of any power system are that its system
necessity be economical, secure and reliable.

The interconnected power systems are greatly advantageous
for the operator and the consumer but with all these
recompenses there originated an issue of safety and security

of the system for the reason that in case of interlocked
system the disruption at a single unit may distress the
performance. Power system has countless compensation
when several generating stations are operated in parallel by
interlocking all the generating stations and delivering the
power in the same way to the load centers. The main hitch
of the interconnected power system is that the unhealthy or
unsteady operation of a single unit may distress the other
units and the tripping of units may carry to system blackout.
In order to avert that, the main anxiety is to prevent the fault
by running system into controllable limits and in case if any
unsteadiness occurs the isolation ought be made concerning
healthy and faulty segments as soon as possible. If no
isolation between healthy and faulty rations to be made
timely then the immovability and stability of the whole
system is vanished, for that determination there is a need to
interfere or split the fault as well as ensuring the running of
healthy subdivisions.

The system ought to be delivered with such determining
equipment that patterned the limits of system limitations,
parameters and possibly will be able to generate some
triggering signal in circumstance of any instability. The
computerized and decisive devices with automations gadget
are engaged to that are capable to sense the signal and
pledge the protection pattern. The PLCs and SCADA
schemes are able to do such processes in collaboration
emanated with their qualities and fewer demerits with
reverence to each other. The impulsive instabilities in the
system may prime to cascading outages and injury of
association concerning interrelated areas subsequent in the
establishment of electrical islands. Therefore, uncertainty
that kind of an islanded area undergoes circumstance of
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underneath generation, it will upshot in frequency
degeneration. The individual case to restore the system is to
have abundant generation. In this manner ability of swelling
output rapidly is molded, the decrement of frequency is
reliant on involvement of frequency individualities of
system loads [3]. In imperative to preclude isolated
procedure of detached areas at irregular frequency,
arrangements of load shedding are intended to cause
minimization of the load to a innocuous level, a level that
system can be safely supplied with generation obtainable.
Load shedding due to frequency drop has stood a collective
practice for power system practicalities to prevent further
damage in systems subsequently the disruption [4]. The
effective scheme of load shedding should be able to
sequester the least prioritized structure loads in a very short
time by taking into justification power system parameters.
Conformist load shedding skills lack the predominant
capabilities and they consume greater time and upshot in
redundant shedding of the load. Whereas, commissioning
artificial intelligence can solve the load shedding footraces
and they also provide optimum load shedding
categorizations.
A system should be intended for that determination which is
able to accomplish the loads rendering to the generation
proficiencies assigned to it. The additional main areas of the
research are such that it provides proper load supervision by
taking apposite arrangements rendering to which the system
is to be run. In circumstance of generation insufficiency or
system overloading the frequency and voltage falls may
central to catastrophe of generation conveniences that’s why
it is the main foundation of the significance of load
managing of a power system, that it provides steadfastness
and frugality in the system [5].
In general, a power producing station is premeditated in a
way that it could be able to accomplish the augmented
mandate of clients for at slightest 5-10 years but in case of
interlocked generating units the arrangement demand occurs
as the whole and all the new-fangled and older stations are
functioned in synchronism. The main intention of a power
system is to have an economic operational program. Now in
circumstance of accumulative demand relatively than
mounting new units, a appropriate load supervision might
help in consecutively the system sparingly. When the supply
is less then hassles of consumers the utility delivers load
managing schemes in edict to run the system steadily and
economically. Currently in case of augmented ultimatum the
system consignment is varied sporadically by switching
diverse feeders. For assistances in observance the system
parameters within the allowable limits such as upper and
lower frequency limits or thoroughgoing permissible voltage
drop. The proper load supervision provides dependable
procedure of the power system. The customer gratification is
the key opinion in any business; by keeping the system
running taking into consideration the strains of several
customers can be attained.

11 CONVENTIONAL APPROACH TOWARDS

DSM/LSM

Engineering databanks are generally supportive for the
functioning staff as a tool to investigate the origin and

damage to be caused by the particular power system fracas.
It delivers the record of the maintenances implemented
during the past, category and count of the faults that have
transpired on the power system. Whenever a precise type of
event occurs the operators evaluate the previously conveyed
same kind of faults and attempt to troubleshoot the
complications that arise during the maneuver. It defends the
time and also records the event for future counteractive
measurements to be engaged.

The control systems are confidential as centralized or wide
area control systems. The extensive area control systems are
of a collective practice for power system conveniences.
Some of the efficacies traditionally stint them as Remedial
Action Schemes (RAS) or else wide area protection
schemes. Systems which cannot be categorized as under
traditional SCADA (Supervisory Control and Data
Acquisition) systems or protection groupings are sometimes
pigeonholed as a category of RAS techniques. Most
communal specimens of RAS systems are dc intertie
control, system breaking, voltage/MVAR control, load
shedding, and generation-shedding schemes. [6].

The furthermost frequently utilized wide area control
systems are generally used as techniques to circumvent the
system blackouts. A few may be engaged to augment
economic communication of power system progression.
Occasionally, they can accomplish in cooperation
operations. Alternative example of wide area control
arrangements is a load and generation shedding scheme that
quickly stabilizes system incidence during periods of sudden
loss of generation and/or load [7].

The orthodox mode of power system maneuver is unique
way and in categorized order. An unambiguous numeral of
power plants consuming a particular generation capability,
bulky sufficient to contribute in the system procedure are
nourishing the system and try to keep ultimatum and amount
of system in a balanced situation. The demand and stream
stability have a selfsame authoritative role in technique of a
power system. The enormously available foundations of
renewable energy [8] laterally with electro-mobility are
ascending as new-fangled challenge for the regular
procedure of the system and necessitate sophisticated
regulator performances [9].

As soon as the organization arrived into alert state-run the
adequacy of the system sanctuary was negotiated and it
remnants no longer able to deal with contingency themself.
When the consignment is amplified further the system enters
into emergency or in extremis state dependent upon the
severity of the system overwork. If the restoring steps are
effective formerly the system might retort to alert or typical
state, but if the system has not adequate invigorating
capacity the cascaded tripping of the elements flinch and if
not intervallic at right time it may lead to unabridged system
blackout. In order to thwart that sympathetic of
contingencies the system restrictions are retained in
unremitting observation and as soon as the system
restrictions start going beyond the limits, certain areas of the
system are deliberately cut off to bring the system into safe
operating limits. In this case the load shedding comes as a
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safety dimension because it guards system from profitable
dark. After the certain areas are disconnected from the
system, the load is outbuilding off the system, to save other
healthy serving of the system.

When there is a position that happenstances abrupt loss of
generation, there originates a condition which origins a
mismatch in multifarious energy and energy mandate which
indications to a decline in the system frequency. In
circumstance if the governor achievement of the generation
unit is incapable to carry in line the available revolving
replacement of generating units speedy enough in order to
reestablish the maneuver of system to a normal system
functional frequency, the system may downfall and that may
upshot in a larger ascended collapse of the system.
Consequently, there Is a requirement of a well-managed
counteractive control achievement, that is to be functional to
transport the system to an innovative steady-state operation
level.

Load shedding emanates as an operative corrective control
achievement which workings in technique that a part of
loads of system will be disengaged in a detailed arranged
directive. So, the system can be coxswained away from the
degree of catastrophe with smallest likelihood of
discontinuation of less erstwhile loads.

Load shedding is secondhand as the preceding possibility
opportunity to use in the extreme circumstances and it is
furthermost regularly the less favored achievement to be
used. In these varieties of situations, it is more important to
guard the system from disintegrating. That’s the purpose
because of which, load shedding has become a communal
tool for electric power conveniences all around the globe.
As cited earlier that load shedding is the last resort which
obligation work in the condition in which system is to be
protected from collapsing, it does not recompense to be
timid. In case if the system is collapsed just because of the
motive that a specific portion of load was not bowdlerized
that load is gone down anyway taking the system out with
the aforementioned. The mandate of electricity is increasing
every year; by 8-10 in each hundred while the manufacture
competences are not developed in the identical forthcoming.
Because of that, there is continuously a certain gap amongst
demand and supply capability of the system, and it
conserves on increasing if the suitable actions are not
engaged into account. To transport that gap to lower levels
there are two ways whichever to increase the power
generation capability and supplementary is to manage the
available possessions in the effective traditions. Therefore,
cumulative the efficiency of power system operation
appears faster and favorable. In the identical technique, it is
also advised to afford deliberation to energy conservation
and administration at all levels, or experimental our country
may lag behindhand. The energy Administration is an
operative tool for power system procedure. For more
operative energy administration and preservation, there is a
necessity to deliver the system with embedded regulators
and IT based devices that make system less vulnerable to
faults.

In the above-mentioned situation, the load shedding
develops the last resort to protect the system from
disappointment in case of generation insufficiency or the
frequency drop which may lead system to downfall. Load
shedding has become a monotonous practice for power
efficacies particularly in the developing countries. To be an
operative effectiveness, the achievement of load shedding
should be modest, speedy and conclusive [10]. Load
shedding is the furthermost significant course in case of
brutalities to avoid classification blackouts; it gives the
contractor a high-quality to expurgated off the less
prioritized extents from the system. It is a deterrent action to
certify healthy operation of the system. Hence load shedding
is the last recourse, its standing and efficacy is also
deliberated in numerous studies [11-13].

Monotonous repetition of load shedding (also labeled as
load supervision) is done physically by switching the feeders
by hand and connecting/disconnecting the prime
dissemination line.

11l RESEARCH METHODOLOGY

The persistence of this Programmable Logic Controller
(PLC) is to command 16 relays in diverse arrangements
programmed by user. This device is appropriate for
regulatory and monitoring industrial progressions and can
be instigated in manifold domains, from auto industry and
home control presentations to industrial instruments, remote
sensors and security devices [14].

This research paper fundamentally transactions with the
programming and its restrictions to be measured although
designing the system that can deliver demand side
management via PLC. To undertake the itemized purpose,
one essential known the aspect of demand side management
and basic learning of PLC, its programming.

Flow chart characterizes the appreciation in command
classification controller that is presently engaged in
Pakistan.
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Fig. 1.Flow Chart of Methodology of Proposed Scheme
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NATIONAL POWER CONTROL CENTER (NPCC)
accumulates all the generation elements since each power
plant in the country. NPCC divisions the overall generation
and apportions it to REGIONAL CONTROL CENTERS
(RCC).RCC matures agendas of substituting for each
substation. Substation apparatuses the substituting agenda
by disengaging feeders and attains anticipated load curve.
PLC used in this research comprise on 8 inputs (X0, X1,
X2, X3, X4, X5, X6 and X7) and 8 outputs (YO, Y1, Y2,
Y3, Y4, Y5, Y6 and Y7). Each input is associated with
every feeder which are presumed to be correspondingly
encumbered.

IV ADVANCED APPROACH TOWARDS DSM

USING PLC

Load management can be accomplished by disconnecting
stage of some percentage of the overall MW demand on a
substation i.e. Here 12.5% load reduction step is made to
perform the demand side management.

A. Approach for Full load supply (executed on X0): 0% cut off

This program delivers 100% supply to all the feeders that a
substation fodders, this program is appropriate on festivals
and special junctures at what time there is a guarantee of
100% supply to every single feeder and every consumer. F-1
represents Feeder 1, F-2 represents Feeder 2 and so on. This
load scheduling can be implemented on system in the festive
events since this schedule ensures power supply on each
feeder 24 hours a day. Moreover this schedule can be

implemented in a substation that has highest recovery.
TABLE I. APPROACH FOR FULL LOAD SUPPLY (EXECUTED ON X0):
0% CUT OFF

Hours F-1 F-2 F-3 F-4 F5 F-6 F7 F38

Residential Feeders Industrial
1 ON = ON ON ON ON | ON ON ON
2 ON = ON ON ON ON  ON ON ON
3 ON = ON ON ON ON  ON ON ON
4 ON = ON ON ON ON  ON ON ON
5 ON = ON ON ON ON | ON ON ON
6 ON = ON ON ON ON | ON ON ON
7 ON = ON ON ON ON | ON ON ON
8 ON ON ON ON ON | ON ON ON
9 ON = ON ON ON ON  ON ON ON
10 ON = ON ON ON ON  ON ON ON
11 ON = ON ON ON ON  ON ON ON
12 ON = ON ON ON ON  ON ON ON
13 ON = ON ON ON ON | ON ON ON
14 ON = ON ON ON ON | ON ON ON
15 ON = ON ON ON ON | ON ON ON
16 ON = ON ON ON ON | ON ON ON
17 ON = ON ON ON ON  ON ON ON
18 ON = ON ON ON ON  ON ON ON
19 ON = ON ON ON ON  ON ON ON
20 ON = ON ON ON ON  ON ON ON
21 ON = ON ON ON ON  ON ON ON
22 ON = ON ON ON ON  ON ON ON
23 ON = ON ON ON ON  ON ON ON
24 ON = ON ON ON ON  ON ON ON

B. Approach for 87.5% load supply (executed on X1):
12.5% cut off

This package delivers 87.5% supply by disengaging one
feeder out of 8 (hypothetically presumed) hence a decline of
12.5% load and this disengaging is periodically repetitive.
Industrial feeder (allocated to output Y7) gets the supply
notwithstanding of other feeders. Y6 is allocated to arranged
feeder which has a better repossession and hence not
subjected to load cut off.

TABLE II. APPROACH FOR 87.5% LOAD SUPPLY (EXECUTED ON X1):
12.5% cuT OFF
Hours | F-1 F2 F3 F4 F5 F6 F-7 F-8
Residential Feeders Industrial
1 OFF ON  ON ON | ON ON  ON ON
2 ON OFF ON | ON  ON ON ON ON
3 ON ON OFF ON ON ON ON ON
4 ON ON ON OFF ON ON ON ON
5 ON ON ON | ON  OFF ON ON ON
6 ON ON ON | ON = ON OFF ON ON
7 ON ON ON ON ON ON OFF ON
8 OFF ON ON ON ON ON ON ON
9 ON OFF ON | ON  ON ON ON ON
10 ON ON OFF | ON  ON ON ON ON
11 ON ON ON OFF ON ON ON ON
12 ON ON ON ON OFF ON ON ON
13 ON ON ON | ON ON  OFF ON ON
14 ON ON ON | ON = ON ON  OFF ON
15 OFF ON ON ON ON ON ON ON
16 ON OFF ON ON ON ON ON ON
17 ON ON OFF | ON  ON ON ON ON
18 ON ON ON | OFF ON ON ON ON
19 ON ON ON ON OFF ON ON ON
20 ON ON ON ON ON OFF ON ON
21 ON  ON ON | ON = ON ON  OFF ON
22 OFF ON ON ON | ON ON ON ON
23 ON OFF ON ON ON ON ON ON
24 ON ON OFF ON ON ON ON ON

C. Approach for 75% load supply (executed on X2): 25%
cut off

This database affords 75% resource by disengaging two
feeders out of 8 feeders (theoretically presumed) hereafter a
lessening of 25% load and this disengaging is intermittently
repetitive. Manufacturing feeder (allocated to output Y7)
gets the quantity nevertheless of supplementary feeders. Y6
is apportioned to highlighted load sections which devours a
recovering and henceforward not endangered to load
censored off.

WWW.IJASRET.COM 45



©

e

“-1"_':40-:;"':}

TABLE IIl.

Hours

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

F-1

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

5

F-2

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

F-3

Residential Feeders

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

F-4

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

D. Approach for 62.5% load

37.5% cut

off

F-5

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

supply (executed on X5):

F-6

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF

ON

ON

OFF
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APPROACH FOR 75% LOAD SUPPLY (EXECUTED ON X2):
25% CUT OFF

F-7

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

F-8

Industrial

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

This program provides 62.5% supply by disconnecting three
feeders out of 8 feeders (hypothetically assumed) hence a

reduction of 37.5% load and this disconnecting is
periodically repeated. Industrial feeder (allocated to output
Y7) gets the supply regardless of other feeders. Y6 is
allocated to prioritized feeder which has a better recovery

and hence not subjected to load cut off.
TABLE IV. APPROACH FOR 62.5% LOAD SUPPLY (EXECUTED ON X5)Z
37.5% CUT OFF

Hours F-1  F2 F3 F4 F5 F6 F-7 F-8
Residential Feeders Industrial
1 OFF = OFF OFF ON ON ON ON ON
2 ON ON ON OFF OFF | OFF @ ON ON
3 OFF @ OFF OFF ON ON ON ON ON
4 ON ON ON OFF OFF | OFF = ON ON
5 OFF @ OFF OFF ON ON ON ON ON
6 ON ON ON OFF OFF | OFF = ON ON
7 OFF = OFF OFF ON ON ON ON ON
8 ON ON ON OFF OFF | OFF = ON ON
9 OFF @ OFF OFF ON ON ON ON ON
10 ON ON ON OFF OFF | OFF = ON ON
11 OFF = OFF = OFF ON ON ON ON ON
12 ON ON ON OFF OFF | OFF = ON ON
13 OFF = OFF = OFF ON ON ON ON ON
14 ON ON ON OFF OFF | OFF = ON ON
15 OFF = OFF = OFF ON ON ON ON ON
16 ON ON ON OFF OFF | OFF = ON ON
17 OFF ~OFF OFF @OFF OFF @ OFF | ON ON
18 OFF = OFF OFF @ ON ON ON ON ON
19 ON ON ON = OFF OFF | OFF @ ON ON
20 OFF = OFF OFF ON ON ON ON ON
21 ON ON ON OFF OFF | OFF @ ON ON
22 OFF = OFF OFF ON ON ON ON ON
23 ON ON ON OFF OFF | OFF @ ON ON
24 OFF = OFF OFF ON ON ON ON ON

E. Approach for 56.25% load supply (executed on X6):
43.75% cut off

This program provides 56.25% supply by disconnecting
periodically four feeders and then three feeders out of 8
feeders (hypothetically assumed) hence a reduction of
43.75% load and this disconnecting is periodically repeated.
Industrial feeder (allocated to output Y7) gets the supply
regardless of other feeders. For such a high percentage of
load cut off, prioritized feeder is also subjected to load cut
off.
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TABLE V. APPROACH FOR 56.25% LOAD SUPPLY (EXECUTED ON X6):
43.75% CUT OFF
Hours | F-1 F2 F3 F4 F5 F6 F7 F-8
Residential Feeders Industrial
1 ON ON ON ON ON ON ON ON
2 ON ON ON ON ON ON ON ON
3 ON ON ON ON ON ON ON ON
4 ON ON ON ON ON ON ON ON
5 ON ON ON ON ON ON ON ON
6 ON ON ON ON ON ON ON ON
7 ON ON ON ON ON ON ON ON
8 ON ON ON ON ON ON ON ON
9 ON ON ON ON ON ON ON ON
10 ON ON ON ON ON ON ON ON
11 OFF ON ON ON ON ON ON ON
12 ON OFF ON ON  ON  ON ON ON
13 ON ON OFF ON ON ON ON ON
14 ON ON ON OFF ON ON ON ON
15 ON ON ON ON OFF ON ON ON
16 ON ON ON ON ON  OFF ON ON
17 ON ON ON ON ON ON OFF ON
18 OFF OFF ON  ON ON | ON  ON ON
19 ON ON OFF OFF ON ON ON ON
20 ON  ON ON ON  OFF OFF ON ON
21 OFF ON ON ON ON ON OFF ON
22 ON OFF ON ON  ON  ON  ON ON
23 ON ON OFF ON ON ON ON ON
24 ON ON ON OFF ON ON  ON ON

V APPROACH FOR MAINTAINING THE LOAD
CURVE

Load curve are chronicled at each substation for load
investigation, load estimating and supervision for the
petition. Rendering to load curve statistics, dissimilar
records of feeders are ended to disengage for convinced
period. Programming for that load curve will be incessant
and will be running without operator on one occasion the
program is initiated.

It is supposed that the substation obtains directives from the
regional control epicenter to sustain the load curve of the
following data.

Supply 100 % load for 10 hours than 87% load for 7 hours
than 75% load for 4 hours than 87% for 3 hours.

The Fig. 2 shown below embodies the quantified load curve
data.

LOAD CURVE

100
90
80

70

60

50

LOAD IN %

40

30

20

10

NUMBER OF HOURS
F1G. 2. LOAD CURVE OF PROPOSED SCHEME

VI SUBSTATION IMPLEMENTATION

Afterward programming of PLC through the appropriate
ultimatum agenda, the subsequent footstep to trail will be
the execution of PLC in substation. All the spreading of
electricity is fingered concluded substation and to variety
the system of issuing electricity programmed, it is
mandatory to mount PLC in substation from whence the
regulator is imaginable, deprived of distressing the
obligatory fortification schemes previously installed in
substation. New procedures obligate been built up for this
determination in which digital power pattern can afford
understanding of innumerable limitations for the substation
to accomplish the petition side management [15].
Subsequently the demand side management is essentially
grounded on the fact of substituting of the loads;
preparations are obligatory to be complete for the
substituting of feeders.

But the PLC is a delicate stratagem and it can’t endure the
expanse of existing that a feeder material. Consequently,
some species of peripheral exchanging instrument is also
compulsory. This outdoor substituting necessity can be
proficient by relay which will be padlocked or uncluttered
on the suitable gesture of PLC, but if individual relays are
used to undertake the determination then upon finishing and
inaugural around will be a problematic of arc.

Subsequently the feeder carries heavy currents and closing
and opening of heavy currents lead to the generation of arc,
this arc can however damage the conductors and affect the
life of feeder. To avoid above problem of arc circuit
breakers should be used for this switching purpose.

The whole arrangement is shown by the figure below and
explains the concept of using PLC to control the demand of
the substation by automation.

PLC gives signal to relay which in turn gives signal to
circuit breaker and this circuit breaker will be connecting or
disconnecting the feeder. Fig. 3 shows layout of application
of PLC in substation.
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11KV BUS

PLCOUTPUT

RELAY CONTACTS

TRIP COIL OF CB

SWITCHING
CIRCUIT

v

FEEDER

A
I
BATTERY
FIG. 3. LAYOUT OF IMPLEMENTING PLC IN SUBSTATION
The Fig. 4 explains the whole organization of employing
PLC at any grid/substation to instrument the demand side

management programs.
1 KVBUS

PLCINTERNAL BLOCK il

(B RELAYVOLTAGE

RELAY COIL SOURCE (B CONTACTS

+ -
I
|

RELAY VOLTAGE
SOURCE

PLCOUTPUT TERMINALS

11KV FEEDER

FIG.4. WIRING DIAGRAM FOR SWITCHING FEEDER
The output terminals of PLC (Y and C) are associated to the
relay coil laterally with the voltage source in series. On
every occasion the PLC output is switched (in harmony to
program), the internal circuit amongst Y and C is closed.
After this circuit is fastened, the voltage source that is
positioned in series with the relay coil roots a current to
stream in the relay coil. When the current movements in
relay coil, a magnetic field is created by the flow of current
which fascinates the contacts and closes them. As
momentarily as the relay contacts are closed they
arrangement a conducting path for the flow of current
shaped by voltage source connected. Whenever this current
is customary, it will cause magnetism in circuit breaker coil.

This magnetism will close the contact of circuit breaker and
crack the feeder on.
V CONCLUSION
The aforementioned arrangements can be implemented in
several substation or distribution grid station of Pakistan.
Demand side management is accomplished on daily basis
physically and upside of this project hints to the automation
of load management and abolishes the hominoid inaccuracy
in switching the feeders to fulfill the load and supply gape.
Due to glitches in recovery of investment from the
consumer side so by locale proper urgency, it will be able to
locate and entitle specific expanse of power consumption to
the zones that pay well and lesser supply of energy to those
that generate less revenue for the expended amount of
power or have a undersupplied technique of paying for the
electricity that is used, consequently some arranged system
can be developed in allocating the electricity constructed on
the revenue collection from numerous areas.
ACKNOWLEDGMENT
Authors are thankful to Mehran University of Engineering
and Technology for providing necessary resources and
guidance.
REFERENCE
[1] Witherden, M., Rayudu, R., Tyler, C. and Seah, W. K.
"Managing Peak Demand Using Direct Load Monitoring

and Control". Power Engineering Conference (AUPEC),
2013 Australasian Universities, Sept. 29 2013-Oct. 3 2013.
pp.1-6.

[2] Perumal, N. and Amran, A. C. “Automatic Load
Shedding in Power System”. Power Engineering
Conference, PEC. Proceedings. National, 15-16 Dec. 2003.
pp.211-216.

[3] Abou, A. A., EI-Din, A. Z. and Spea, S. R. "Optimal
Load Shedding in Power Systems”. Power Systems
Conference, Eleventh International Middle East, 19-21 Dec.
2006. pp. 568-575.

[4] Gellings, C. W. "The Concept of Demand-Side
Management for Electric Utilities". Proceedings of the
IEEE, Volume.73, 1985.pp. 1468-1470.

[5] Paracha, Z. J. and Doulai, P. "Load Management:
Techniques and Methods in Electric Power System".
Energy Management and Power Delivery, 1998.
Proceedings of EMPD, 3-5 Mar 1998. volume.1. pp. 213-
217.

[6] Palensky, P. and Dietrich, D. (2011) "Demand Side
Management: Demand Response, Intelligent Energy
Systems, and Smart Loads". IEEE Transactions on
Industrial Informatics, Volume.7, pp.381-388.

[7] Nijs, W., Simoes, S., Ruiz, P., Sgobbi, A. and Thiel, C.
"Assessing the Role of Electricity Storage in Eu28 until
2050". 11th International Conference on the European
Energy Market (EEM14), 28-30 May 2014. pp. 1-6.

[8] Prodanovic, M. and Green, T. C. "High-Quality Power
Generation through Distributed Control of a Power Park
Microgrid". IEEE Transactions on Industrial Electronics,
volume 53, 2006. pp. 1471-1482.

[9] Kulkarni, A., Payne, J. and Mistretta, P."Integrating
Scada, Load Shedding, and High-Speed Controls on an

WWW.IJASRET.COM 48



|| Volume 5 || Issue 10 || October 2020 || ISSN (Online) 2456-0774
@Q@ INTERNATIONAL JOURNAL OF ADVANCE SCIENTIFIC RESEARCH

AND ENGINEERING TRENDS

Ethernet Network at a North American Refinery". IEEE
Transactions on Industry Applications, volume 51, 2015. pp.
1360-1368.

[10] Balu, N., Bertram, T.; Bose, A., Brandwajn, V.,
Cauley, G., Curtice, D., Fouad, A., Fink, L., Lauby, M. G.,
Wollenberg, B. F. and Wrubel, J. N. "On-Line Power
System Security Analysis". Proceedings of the IEEE,
volume 80, 1992.pp. 262-282.

[11] Caballer, M. A., Kassebaum, J. H., Stratford, R. P. and
Delaney, L. “Computer Controlled Load-Shedding for a Co-
Generation Facility”. Petroleum and Chemical Industry
Conference,, Record of Conference Papers., Industry
Applications Society 39th Annual, 28-30 Sep 1992. pp. 247-
254,

[12] Haibo, Y., Vittal, V. and Zhong, Y. "Self-Healing in
Power Systems: An Approach Using Islanding and Rate of
Frequency Decline-Based Load Shedding". IEEE
Transactions on Power Systems, Volume. 18, 2003.pp. 174-
181.

[13] Rostamirad, S., Wang, K. and Marti, J. R. "Power
Management in Disasters: Application of Load shedding
and Wind Turbine Controller". Electrical and Computer
Engineering (CCECE), 2011 24th Canadian Conference on,
8-11 May 2011 .pp.1511-1514.

[14] Antonio Sorin Tasu, "Programmable Logic Controller",
5th International Balkan Workshop on Applied Physics, 57
July 2004, Constanta, Romania.

[15] Van Doorn, P. M., Lightbody, S. H. and Ki, C. S. S.
"Power Meter for Determining Parameters of Muliphase
Power Lines".1998. pp. 11-12.

WWW.IJASRET.COM 49



