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Objectives

To design and fabricate the instrumentation system to
keep the maximum demand under limit.

To calculate the RMS, peak-peak, phase angle, power
etc of fundamental component and higher order
harmonics and display them continuously

To store all the calculated values for further analysis

To be familiar with the PC based instrumentation
system.



Maximum Demand

I\/Ia>liimum demand Is not the Instantaneous demand
peak.

It Is the value obtained by Integrating the demand
curve over a fixed time period, usually 15 or 30
minutes.

In Industries the maximum demand Is measured by an
mtegratlng meter.

The meter integrates the Kilowatts consumed over

half an hour period and divides by 1/2 hour to give
the average maximum demand.

The meter resets and starts counting again after every
half an hour.




Industrial Tariff Policy

The tariff imposed by the utility Is the highest
of the followings:

The actual maximum demand recorded during
that month.

Ninety percent of the highest figure of the
maximum demand recorded In any month
during the preceding eleven consecutive
months.

Fifty percent of the total sanctioned load.




Why Demand Controller ?

It acts on a signal to turn off predetermined
electrical loads to keep maximum demand

under control.

It works without affecting the production or
operating requirements .

It not only reduces the demand charges but
also leads to the better use of plant installed
capacity.

Highly reliable since fatigue, inattention, poor

attitude, non-availability and other human
characteristics don



How 1t Works ?

It senses the voltage, current and the power
factor of the system.

Determines the wattage consumption.
Compares It with the preset wattage level.

If greater then starts switching off the lower
priority load.

This process continues until the demand Is
under control.
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Block Description



Potential Transformer (PT)

PT has been used to step down the system
voltage to the voltage suitable for the ADC.

The PT used step downs the voltage so that the
peak Is below 5V.

Current Transformer(CT)

CT has been used to lower the current level
suitable for logic operation.

The CT ratio used 1s 20:1



| to VV converter

Resistor Is connected across the secodary side
to get the required voltage.

The voltage across the resistor Is thus
proportional to the current to be sensed.

Rectifier

The Full Wave Bridge Rectifier Is used to
convert the AC to DC.

The rectified voltages are proportioal to the
system voltage and the current to be sensed.



ADC
The signal obtained from the Rectifiers are fed

Into the ADC .

ADC 0809 (successive approximation type)
has been used.

The ADC has multiplexed 8 Channel analog
Inputs and 8 bit digital outputs.

Out of 8 Iinput channels only 2 channels are
used one for sensing the voltage and another
for sensing the current.

The control signals for ADC are generated by
computer program.
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8255A PPI Card
It 1s a 40 pin parallel interfacing device.
It has been used to bidirectional data transfer

between PC and ADC, and unidirectional data
transfer from PC to switching panel.

It has 3 Input/output ports A,B,C and three
operating modes 0,1,2.

Port A has been used to receive digital data
from ADC, B has been used to tranfer
switching signals, and C for Control signal to

ADC.
Simple I/O mode I.e mode O has been used.
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Switching Panel

8 Relays are used to turn off the loads.

|_oads are to be connected on the switching
panel according to the load priority.

The least priority load Is turned off first and
the next higher priority and so on.

If multiplexed, upto 256 loads can be
controlled.



PC and Software

Software generates the control signal for ADC

It reads the digital data from ADC,manipulates

It, compares with the preset value and sends
switching signal to relays.



Sensing L.ogics
The digital output of ADC s
proportional to the current
and the voltages.

When current reaches zero,
the Instantaneous voltage(v)
IS sampled.

v=V, Sin Wt ;
At wt =0 ;
v=V,.S 1 n ®

Now,Pf= v(1-(v/V,.)?)




From the full cycle samples available, the
rms value of the fundamental component is
calculated as follows:

a,=2/Nxx_SIn(2" m/N)
b,=2/Nxx_Cos(2" m/N)

for m=0 to N-1

RMS=V( (a,2+b,2)/2)



Jobs completed
Clock circuit for the ADC.
Operating circuit connection of the ADC.

Circuit to step down the voltage to feed the
rectifier.

Signal conditioning and input to the ADC.
Installation of PPI.
Software to generate control signal for ADC.

Software to manipulate Input and to generate
switching signal according to the load priority.



Jobs remained

Circuit to sense the current input.
Development of switching circuit.
Hardware fabrication .



Conclusion

The saving In the electricity bill can be done
by managing the loads without losing
operating requirements.

The demand control operation can be done
automatically thus reducing staffing and
eliminating human errors.

The project gives the good Insight of
fabrication of microprocessor based
Instrumentation systems.



Any Questi one?

THANK YOU



