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“Magnetic Amplifier



Objective:-

Experiment

To study Self exited, Series, Parallel, and Bridge type Magnetic amplifier.

Apparatus Required:-

a)  Magnetic amplifier study unit.

b) 250 Ohms/1A Rheostat

Technical Description:-

1.

ON/OFF

Fuse

Saturable Reactor

a) CW
b) FW
c) BW
d) LW
e) LWz

Input Transformer

Dy, Dy, D3 & Dy ,Ds,Dg :

Ic (mA)DC

I (MA)AC

V¢ — Control Voltage

a) ON
b) +VE -VE

Vg — Bias Voltage

a) ON

Power ON/OFF switch to the circuit
with indicator.

2A glass fuse for Bias Voltage source
protection.

500mA max current.
Control Winding.
Feed back winding.
Bias Winding.

Load Winding 1.
Load Winding 2.

230V/50-100V @ 500mA step down
transformer for AC supply.230V/5V @
500mA step down transformer for AC
supply to load winding for preliminary
test at low voltage.

6A/600V Diodes.

3 2 digit DC Ammeter to measure
control winding current.

3 2 digit AC Ammeter to measure Load
Current.

0-24 V @200mA variable DC supply to
vary the control current.

ON/OFF switch for control supply.
Switch to change the polarity of control
supply.

1.5V to 15V @ 250mA variable DC
supply to vary the Bias Current.

ON/OFF Switch for Bias Voltage supply.

Operation instruction for magnetic amplifier



I. Applications:

The Magnetic Amplifier and its similar version the saturable
reactor have been in use as control devices for the past three
decades on account of the following advantages:

a) Rugged and simple constructions.

b) No warm up time required.

c) High Efficiency.

d) Isolation between the input and output.

e) No heavy DC power source is required.

f) They can be designed to deliver enormous power outputs.

g) Magnetizing of signals is possible with complete isolation
between source. They find numerous applications in devices such

(a) Measurement of large DC currents;
(b) Controlled drive of AC and DC motor;
(c) Alternator Voltage Regulators;

(d) Relay Amplifier:

(e) Measurement of low DC current;

(f) Servo Amplifiers.
II. Introductions:

The Basic unit which goes into a Magnetic Amplifier is the saturable
reactor. The saturable reactor carries a Load Winding which is excited
with an AC Voltage.

The Excited level is adjusted such that the variation in flux in the core
taken its boundaries between the knees of the BH curve. The second
winding is the control winding to which DC is supplied causing the
core to saturable during part of the half cycle due to additional
magnetizations. When no DC is applied to the second winding the core
flux variation are within saturations limits and hence the

current drawn from AC supply by the load winding will only be the
magnetizing current, since DC voltage is applied at a particular
instance in the half cycle. Under these conditions, the importance of
the AC winding reduces almost zero.



Hence, when a load is connected in series with load winding the entire
supply voltage appears across the load. The shape of the current is
chopped since wave, it can be readily reckoned with the higher DC
current in the control winding. The core will saturate earlier in the half
cycle delivered to the load is possible in the above arrangements, it
suffers from the disadvantages with the EMF is introduced in the
control winding due to transformer motion. The second advantage is
that the output is delivered only during one half cycle.

To overcome these advantages, the two core constructions is adopted
such that the load winding when connected in either series or in
parallel cause no EMF to be induced in the control winding by
transformer.

Description :

Small electron tube and transistors, by themselves are not sufficient to
control larger AC circuits. Using a magnetic device such as saturable
reactor in association with these active components, a large AC load
(of upto hundred of amperes and kilowatts) may be controlled by a
small direct current (part of an ampere).

The saturable reactor is the connecting link and acts as a large power
amplifier, and by itself can serve as a low gain amplifier of large loads.
The usefulness of this magnetic device can be greatly increased by the
addition of rectifiers in the output circuit; and this combination for
saturable reactor with rectifiers is called a half saturable amplifier of
magnetic Amplifier.

The part played by a saturable reactor in a circuit, when it is connected
in series with a load across an AC power supply, is that of a variable
inductance. It consists of two or more windings around a core of steel,
one of these windings received a small direct current which acts as an
input signal that controls the amount of AC that can flow through the
other winding and the load. The reactor can have a single core and only
on AC winding or load winding in which case the alternating current in
the load winding produces an objectionable AC voltage in the control
winding that may disturb or damage the DC control circuit. Also, the
output will be delivered only during one half cycle. To overcome these
drawbacks, most saturable reactors include two identical steel cores.
Each core has its own winding, while the DC coil surrounds on leg of
each core. Here the two load windings can be connected in Parallel or
in series; but the connections to one of the coils reversed to meet the
above objections. When the gate winding of the reactor is excited with
an AC voltage during one half cycle varying flux cycle is caused in the
upper core. This excitation is adjusted such that the core flux variation
is within the upper knee ofthe RR curve (i.e. Within the saturation
limits) and hence the current drawn by the gate winding will only be



the magnetizing current.

If now a small direct current is passed through the control winding, a
steady amount of flux will be added to the above varying flux.

And the total flux in the upper core varies along with flat portion of the
magnetization curve during the entire half cycle, the core is almost
completely

saturated. Such a small change of flux causes no little inductance in the
steel core that nearly all the supply voltage appears across the load and
the load current approaches its largest value. At the same time the
lower core which is in parallel with the upper core is not saturated
during this same half cycle. By increasing the DC control signal further
one can force each core to be saturated during both half cycles. Since
both cores are now saturated at all time, the load current becomes
maximum. Thus, as the DC control current is increased from a low
value, the core will saturate earlier in the half cycle thus delivering
more current to the load.

Saturable Reactor Modified Into Magnetic Amplifier

The above saturable reactor is modified by adding a silicon diode in series
with each of its gate winding on upper core, current now can flow in the
gate winding and through the load only when a particular supply terminal is
positive. Current flows inthe lower core gate winding and the load only
when the other terminal is negative. Thus the load received both half cycle
of alternative currents but each core is magnetizing by only half a cycle of
current. When AC power is connected to the circuit the initial flux produced
in the upper core during the one half cycle, due to small magnetizing
current, will not be reset during the opposite half cycle because rectifier
diode blocks the current. The action continues in the first few cycles and the
flux in the upper coregents added up and will be so high that it operates
along the flat portion of the magnetizing curve through out the entire half
cycle. Then the upper core will be saturated so that the coil inductance had
decreased greatly; the saturable reactor now has such low impedance that a
large AC flows through the load. Meanwhile, similar action during the
alternate half cycle has saturated the lower core. Thus the saturable reactor
in combination with the rectifiers had become self saturated without the
influence of direct current in the control winding.

Dc Control__:When the reactor is in this self saturated condition the load
may be receiving a specific amount of alternating current.This amount can
be varied by passing a small direct current through the control winding. If
the direction of this DC is such that it produces a flux that assists the flux
produced by the gate winding then the combined flux drives the cores into
more complete saturation, there by increasing the load current to its largest

value. Instead, as generally employed if the DC direction is such that, the



DC flux produced opposite the gate winding fluxes, the amount of direct
current in the control winding is increased, the resultant flux is decreased
and the core is less saturated. The important point is this: where as in a
saturable reactor, a large control current can drive the core into saturation,
in a self saturated amplifier only a few milliamps are needed to drive the
same core out of saturation. Thus the gain produced by this self saturated
reactor is much greater than the gain of the saturable reactor alone.

Bias Winding : It is observed in the above case that the DC input must
decrease to cause greater load current. Both the load current and the control
signal can be made to increase together by making use of an additional
winding called as base winding provided in the Truohm Magnetic Amplifier.
A separate DC supply is given to bias winding such that the direct flux due
to this winding oppose the flux due to a DC winding to such an extent that
the whole reactor becomes unsaturated. Now if the polarity of the direct
current to the control winding is reversed that the direct flux produced in the
core assists the gate winding flux, then the load can be increased from its
minimum by the amperes turns of the bias winding, the zero current point of
the control winding can be moved to any desired point on the curve of AC
load current.

Feedback Winding: Feedback winding has been included in the Truohm
Magnetic Amplifier to provide whether positive or negative feedback. When
the feedback winding is connected into the load circuit such that flux
produced by the load current passing through the feedback winding assists
the flux of the control winding due to DC through

it, so that the total flux becomes larger than further increasing the load
current this action is called positive feedback. The effect of positive feedback
is to increase the value of load current at a particular value of control current
from the without feedback. Also, it is seen that the positive feedback causes
the characteristics curve to become steeper, thus providing increased gain but
less linearity decreases stability and slower response. If the feedback
winding connections are reserved, then the flux due to this winding opposes
the flux of the control winding. Thus as the control current increases there by
increasing the load current, the feedback flux offsets or prevents some of this
action is called negative feedback. The effect of negative feedback is to
increase the value of the load current at a particular value of control current
from that without feedback. The characteristics curve shows that the current
gain of a Megamp has been decreased because of the negative feedback.
Negative feedback provided a more linear output greater stability and faster
response.

The above facts can be observed in the ideal graph enclosed.



Abbreviations:

Abbreviations used on the front panel:
LW : Load Winding CW : Control Winding BW : Bias Winding
FW : Feedback Winding

Polarity Marking:

Polarity Marking of all windings are clearly indicated on the front panel.
Circuit connections for the various circuits are given in the drawings. If
connections are according to the diagram, the polarities of the CW, BW,
FW are such that the DC current will aid auto excitation when passing from
positive terminals to negative terminal.

Caution:

>

Use the AC voltage available on the panel to excite the
megamp. A Step down transformer is provided on the megamp
to furnish the desired Ac voltage.

Make use of the voltage of 5V to check the connections of the
load winding. The voltage induced in the control winding should
be small.

Do not exceed the output rating and the maximum current
permissible in the control winding (100mA) load winding is
rated at approximately 2A.

Ensure that the load impedance is not less that the limit
permissible. The limit permissible is defined by the limits on
current as stated above.



Experiment
Objective:-
Several experiments can be performed by the students using the Magnetic
Amplifier.
These include the following experiments:
Series Connected Magnetic amplifier Parallel connected Magnetic amplifier Self excited

Bridge type DC output without feedback, with negative feedback and with
positive feedback.

Apparatus:-

The Magnetic amplifier experiments require a load resistance. AC voltage as
already stated are furnished on the front panel. To the control current requires
a DC ammeter, IL the load current required an AC ammeter for all
experiments.

Procedure : -
a) Procedure for Self exited MAGNETIC AMPLIFIER :-

1. Connect the circuit as shown in fig. Externally with the help
of patch cords. Take care of the polarity of the windings.

2. Connect V. —Control voltage supply with DC current meter
(0-200mA) in series with the control winding.

3. Connect the load resistor (250 Ohms rheostat) and load
current meter. (0-2A AC) as shown in fig.

4. Vary control winding current IC in steps and record
corresponding load current I.

5. Reverse the polarity (+ to -) in the DC power supply to the
control winding and Vary control winding current IC in steps
of -1ma and record corresponding load current IL.

6. Plot the graph of Ic v/s I} in each case.
Repeat the above procedure for different values of Ry

Connect Vp- bias voltage in series with the bias winding vary the
bias voltage and that by the adjustment of bias voltage and polarity
the zero current point of the control winding can be moved to any
desired point on the curve of the AC load current .



Tabular column for self exited Magnetic amplifier:-

Sl No. Ic (Contro-l wir-ldi.ng current) | I (Load yvin@in.g current)
DC in milliamps AC in milliamps

1 0 193
2 2 204
3 5 206
4 10 208
5 15 208
6 20 208
7 25 209
8 -0.6 14

9 -5 30
10 -6 34
11 -10 51

Note: At 208mA the core is saturated. That value will be repated.

MODEL GRAPH:




51 —_&gg- Gd"ik}l m:ﬂi- fe 'A_"_‘fﬂ&g"-’\ CTC Ve i\_)
{ __"""\







b) Procedure for Series Connected MAGNETIC AMPLIFIER
for AC output:-

1.

Connect the circuit as shown in the fig externally with the
help of patch cords. Take care of the polarity of the winding.

Connect V. —Control voltage supply with DC current meter (0-
200mA) in series with the control winding.

Connect the load resistor ((250 Ohms rheostat) and load
current meter (0-2A AC) as shown in fig.

Vary control winding current Ic in steps and record
corresponding load current I.

Plot a graph of I v/s I in each case.
Repeat the above procedure for different values of R

Connect Vp-Bias voltage in series with the bias winding vary
the bias voltage and that by the adjustment of bias voltage and
polarity the zero current point of the control winding can be
moved to any desired point on the curve of the AC load
current .

Tabular column for series connected Magnetic amplifier:-

Sl No. I¢ (Contro.l wir.ldi.ng current) | I (Load yvindiqg current)
DC in milliamps AC in milliAmps
1 0 14
2 5 30
3 10 52
4 20 91
5 30 128
6 40 167
7 60 245
8 80 324
9 100 382

MODEL GRAPH:
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¢) Procedure for Parallel Connected MAGNETIC AMPLIFIER:-

1.

Connect the circuit as shown in the fig externally with the
help of patch cords. Take care of the polarity of the winding.

Connect V. —Control voltage supply with DC current meter
(0-200mA) in series with the control winding.

Connect the load resister ((250 Ohms rheostat) and load
current meter (0-2A AC) as shown in fig.

Vary control winding current I¢ in steps and record
corresponding load current IL.

Plot a graph of I v/s I} in each case.
Repeat the above procedure for different values of Ry

Connect Vp-Bias voltage in series with the bias winding vary
the bias voltage and that by the adjustment of bias voltage
and polarity the zero current point of the control winding can
be moved to any desired point on the curve of the AC load
current .

Tabular column for Parallel connected Magnetic amplifier:-

SI No. I¢ (Control winding current) | Ip(Load winding current)
DC in milliamps AC in milliAmps
1 0 14
2 4 44
3 6 65
4 10 98
5 20 173
6 30 214
7 40 216
8 50 218
9 80 218

Note: At 218mA The core is saturate

MODEL GRAPH: .
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d) Procedure for Bridge type connected magnetic amplifier with
out feed back:-

1.

7.
8.

Connect the circuit as shown in the fig. externally with the
help of patch cords. Take care of the polarity of the winding.
Connect the diodes as in circuit diagram.

Do not connect Feed back winding in the circuit.

Connect V. —Control voltage supply with DC current meter
(0-200mA) in series with the control winding.

Connect the load resister ((250 Ohms rheostat) and load
current meter (0-2A AC) as shown in fig.

Vary control winding current I¢ in steps and record
corresponding load current ;.

Reverse the polarity (+ to -)in the DC power supply to the
control winding and Vary control winding current IC in steps
of -1ma and record corresponding load current I;.

Plot a graph of I v/s I} in each case.

Repeat the above procedure for different values of Ry

Tabular column for Bridge type connected magnetic amplifier with out
feed back Magnetic amplifier:-

31 No. Ic (COl‘ltI‘O.I wir}di.ng Ir.(Load .Winchlir.lg current)
current) DC in milliamps AC in milliAmps
1 0 390
2 1.5 410
3 2.5 413
4 5 415
5 10 417
6 -1.5 32
7 -5.5 68
8 -8 85
9 -11 113




Procedure for Bridge type connected magnetic amplifier with
Positive feed back:-

1.

7.
8.

Connect the circuit as shown in the fig. externally with the
help of patch cords. Take care of the polarity of the winding.
Connect the diodes as in circuit diagram.

Connect Feed back winding in the circuit as shown in circuit
diagram.

Connect V., —Control voltage supply with DC current meter
(0-200mA) in series with the control winding.

Connect the load resister ((250 Ohms rheostat) and load
current meter (0-2A AC) as shown in fig.

Vary control winding current Ic in steps and record
corresponding load current IL. 6.Reverse the polarity (+to-)in
the DC power supply to the control winding and Vary control

winding current IC in steps of -Ima and record corresponding load
current IL.

Plot a graph of I v/s I in each case.

Repeat the above procedure for different values of Ry

Tabular column for Bridge type connected magnetic amplifier with
positive feed back Magnetic amplifier:-

Sl No. Ic (Control winding current) | I(Load winding current)
DC in milliamps AC in milliamps
1 0 409
2 1 410
3 4.5 413
4 6 414
5 10 414
6 -1.5 31
7 -2 36
8 -5 59
9 -1.5 80
10 -10 96




Procedure for Bridge type connected magnetic amplifier with
Negative feed back:-

1.

7.
8.

Connect the circuit as shown in the fig. externally with the
help of patch cords. Take care of the polarity of the winding.
Connect the diodes as in circuit diagram.

Interchange the polarity of Feed back winding in the circuit
as shown in circuit diagram for negative feedback.

Connect V. —Control voltage supply with DC current meter
(0-200mA) in series with the control winding.

Connect the load resister ((250 Ohms rheostat) and load
current meter (0-2A AC) as shown in fig.

Vary control winding current Ic in steps and record

corresponding load current I;. 6.Reverse the polarity (+ to -)in
the DC power supply to the control winding and Vary control
winding current IC in steps of -1ma and record corresponding load
current I.

Plot a graph of I v/s I in each case.

Repeat the above procedure for different values of Ry

Tabular column for Bridge type connected magnetic amplifier with
negative feed back Magnetic amplifier:-

SI No. Ic (Contro.I Wir}d%ng current) | Iy (Load .Wil’l(.ﬁI.lg current)
DC in milliamps AC in milliAmps
1 0 125
2 2.5 376
3 3 385
4 5.5 407
5 10.5 411
6 20.5 412
7 -0.5 25
9 -2.5 45
10 -5.5 70
11 -10 111

MODEL GRAPH:
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Result;- Performance of magnetic amplifier is studied experimentally.



DC POSITION CONTROL SYSTEM



Experiment

Objective:-
To study the performance characteristics of a DC motor angular position Control system.

Introduction:

Angular position control using a D.C motor forms a fine example of feed back controlled system.
A D.C. motor whose speed can be varied by application of various voltages is used through an
appropriate gear drive to rotate a shaft. The angular position of the shaft is sensed using an .
appropriate sensor, and depending on the set value and the measured value of the angular
position, an error voltage is obtained which is amplified and fed back to control the motor. when
in equilibrium,

the shaft position will correspond to the angular position dictated by the set value. However, in
this simple feedback system, the performance of the system will be highly under damped, and as
a result, the system will take a long time to come to stable shaft position. As theory shows, it is
advantageous to use either tachometric feedback or derivative feedback to increase the damping
of the system to acceptable limits

PRINCIPAL OF OPERATION:-

In its simplest form, The output (Controlled ) and derived (reference) position 01 and 02 are
respectively measured and compared by a potentiometer pair whose output voltage is
proportional to the error in angular position 6E= 01- 02. The error voltage is amplified and
applied to servomotor which positions the load and output such that the error is reduced to zero.
Please refer to the figures 1 and 2 before go through the following. Assume SW! in upward
position(Tachoout) P1 is output potentiometer and P2 is output position sensing potentiometer,
the control problem is to position the mechanical load J in accordance with the input command
from input pot P1. Assume that system is in equilibrium i.e. 01 = 02.

If P1 is disturbed and wiper is moved in the upward Direction (move + ve) then the error detector
IC1 gets a +ve error Signal. This signal is amplified and then power is amplified by the Servo
amplifier, making the D.C. servomotor terminal A +ve w.r.t. the ground. This sets the motor into
rotation and through the gear train the output shaft (02) is also set into rotation along with the
Load J. This will take the wiper contact of P2 in upward position, thus increasing the positive
potential available on it. This voltage is inverted by the op amp and the output of Error amplifier
becomes more -ve than its previous value. Note that the error detector is working a summation
amplifier and hence, effectively the net input i.e. error signal for error detector becomes zero and
the motor comes to a rest. The entire system is again in equilibrium position.

If Pl wiper contact is moved in the downward direction the servo amplifier output terminal A

is made -ve & the D.C. motor rotated in the opposite direction and P2 wiper contact to the
downward position until the motor stops again. The output angle 62 again becomes equal to the
desired input 81. As soon as P1 becomes equal to P2, the motor stops. That is now any variation
in the desired input 0 1 is transferred to the output position 0 2 along with the load.

In accordance with the input changes 0 1 the load is also positioned suitably. This constitutes the
basic closed loop control system.



NEED FOR STABILIZATILON:-

With tachogain pot in zero position, the step change in input shaft, output exhibits an oscillating
behavior. This happens because of the system elements which are capable of storing energy i.e.
capacitance, inductance, inertia of moving components like rotor of motor load gear train etc..
Once the system is excited by a change in the input signal the various elements begin to store
energy and even if the error voltage falls to zero, the stored energy causes the output shaft to
move in the same direction. This creates an error of opposite polarity and the system again is
instructed to work in the opposite direction. In this way energy storing elements tend to produce
over shoots and under shoots in the system. For avoiding this various stabilizing techniques are
used. In this set up 'DERIVATIVE FEEDBACK' is used for stabilization of the output.

The tachogenerator which is coupled to the motor generates an output voltage which is
proportional to the rate of change of 02 i.e.. V-tach = d02 This voltage is coupled to the dt

Input Error amplifier in regenerative mode or Degenerative mode by adjusting tachogain pot, the
amount of derivative feedback can be adjusted while the DPDT switch is meant for selection of
the mode of stabilizing feedback.

HOW DERIVATIVE FEEDBACK WORKS

When SW1 is in downward position (i.n, in tachoin position),and SW2 also in down ward
position , and the Degenerative ( -ve) feedback is suitably adjusted we observe that the output
shaft follows the input shaft in a smooth fashion without any unwanted oscillations.

If the mode of feedback is regenerative (+ve) then the output never reaches a stable

state, instead it keeps on oscillating around the desired position. In short for degenerative
feedback the damping factor of the system is increased, this resulting in braking action on the
moving components prior to their final desired position. Hence, there are no oscillations. For a
greater amount of feed back voltage, damping becomes excessive and system exhibits a very
sluggish response.

For regenerative feedback the damping of the system. is reduced and energy stored in. the
moving elements cannot be readily dissipated. This increases the tendency for oscillation and the
system becomes unstable. Please note that this is never a desirable way of operation.

OPERATING INSTRUCTIONS:

(1). Before switching on the mains, see that the switches SW3,SW4(On the LHS panel) are in
down ward position i.e.ON position.

(2) Keep the input potentiometer P1 in 10 degree position.

(3)Adjust the Potentiometer P3 (amplifier gain Adj.) in mid position.

(4)Now switch ON the main unit LED ‘R’and LED “G” should glow.

OPERATION WITHOUT STABILIZING FEEDBACK or Open loop

(SW1 in off position i.e.Tacho out.)

1) Now slowly advance the input potentiometer Pl in clockwise direction. The output
potentiometer along with load will be seen to be following the change in the inputpotentiometer.
2) When the input is disturbed ,the null indicator will be showing some indication but when it
may be noted that when input pot is moved in anticlockwise Direction, the output pot P2 also
moves in the reverse direction.



STEP CHANGE INPUT :

Keep the pot P1 at around 180 degree position. Pot P2 also will be in the same position.
Now change the input pot in a step fashion by about 60 to 80 degrees (in fact approximating
step input) , The output will be observed to change in oscillatory mode before it settles to a
final position. The tendency for oscillations is found to be dependent on the amplifier gain
setting. For high gain there are too many oscillations where as low gain oscillations are
reduced but with static error.

OPERATION WITH STABILIZING FEEDBACK(Closed loop):

1) Now put the SW1 switch in lower position .i.e, Tacho in position .SW2 must be in down ward
position i.e, degenerative mode. Keep P4 in fully anti clock wise direction ,output again indicates
oscillations.

2) Now take the pot P1(input potentiometer) to 180° position, effect the step input change in one
of the direction, output again indicates oscillations.

3) Now advance the tachogain pot (P4) in clockwise direction the output now is observed to
follow the input in a smooth fashion without oscillation. If the tacho gain pot (P4)is too much
advanced, the output now follows input in a sluggish fashion indicating over damped system.
Now take the pot P1 to 180 degree position.

4) Now the switch SW2 in upward position i.e. regenerative mode. Now if the pot P1 is
disturbed, the output pot P2 is found to oscillate continuously around desired position As the
amount of feed back is adjusted the frequency and amplitude of output is observed to vary.

5) Warning :- Do not operate the DC position control in the regenerative mode for long
time. This can damage the potentiometers.

6) Bring the switch SW2 in down ward position.

OBSERVATIONS:-
1. Plot the output angle versus input for both system i.e. with out and with stabilizing feed
back by looking to the nature of rotation of the output potentiometer and disc mounted on it.

TABULAR COLUMN FOR WITH OUT TACHO FEEDBACK(open loop) Without
stabilizing Feedback (open loop) SW1 up ward (Tacho out)

Kp Kp Or Oo Y Error= Remarks
[(©o- Or)/ Or]

0 20 50 41 -18 No oscillations
100 94 -6
200 191 -4.5

0 40 50 47 -6 No oscillations
100 96 -4
200 204 2

0 60 50 47 -6 Little
100 97 -3 oscillations
200 204 2

0 80 50 30-60 -40 to -20 More
100 80-120 -20 to +20 oscillations
200 - -

Note that these are typical readings and there can be piece to piece variation because the
servomotor pots are having linearity of +/- 1% . it is better to operate in the region of 15 degrees
to 330 degrees to avoid zero crossing and possible damage of potentiometers.




TABULAR COLUMN FOR WITH DEGENERATIVE (-Ve) TACHO

FEEDBACK (closed loop) SW1 down ward (Tacho in)

Kp Kp Or Oo Y% Error= Remarks
[(©o- Or)/
Or]

20 20 50 41 -18 No
100 91 -9 Oscillations
200 194 -3

20 40 50 46 -8 No
100 96 -4 Oscillations
200 198 -1

20 60 50 47 -6 No
100 99 -1 Oscillations
200 199 -0.5

20 80 50 48 -4 No
100 98 -2 Oscillations
200 199 -.05

20 100 50 48 -4 No
100 99 -1 Oscillations
200 200 0

40 20 50 41 -18 No
100 93 -7 Oscillations
200 194 -3

40 40 50 45 -10 No
100 95 -5 Oscillations
200 198 -1

40 60 50 47 -6 No
100 98 -2 Oscillations
200 200 0

60 20 50 41 -18 No
100 90 -10 Oscillations
200 194 -3

60 40 50 45 -10 No
100 96 -4 Oscillations
200 198 -3

60 60 50 47 -6 No
100 96 -4 Oscillations
200 199 -0.5

60 80 50 47 -6 No
100 99 -1 Oscillations
200 199 -0.5

80 20 50 41 -18 No
100 91 -9 Oscillations
200 193 -3.5

80 40 50 45 -10 No
100 99 -10 Oscillations
200 198 -1

80 60 50 47 -6 No
100 97 -3 Oscillations
200 198 -1

80 80 50 47 -6 No
100 97 -3 Oscillations
200 200 0




TABULAR COLUMN FOR WITH REGENERATIVE (+Ve)TACHO
FEEDBACK(closed loop) SW1 down ward (Tacho in)

Kp Kp Or Oo Y Error= Remarks
[(©o- Or)/ Or]

20 20 50 55 +10 Little
100 93 -7 Oscillations
200 200 +6

40 20 50 - Continuously
100 - Oscillations
200 -

60 20 50 - Increasing
100 - Oscillations
200 -

Precautions:-

1)Please do not cross zero degree position by moving pot P1 i.e. do not operate between 330
degrees and 10degrees.

2) Do not try to rotate output potentiometer by hand. This may damage the potentiometer.

3) Students should note the following : Try to understand the function of output potentiometer.

4) The null indicator indicates a small deviation from zero indication at various positions of
angle o1 and 92.This is so because of backlash in the gear, friction and the fact that some definite
torque is required to be produced by the motor, so that the system can be set in to rotation. More
over this torque goes on changing from position to position. Hence this error.

5. Observe the effect of change in amplifier gain. Higher the gain ,smaller is the error.

6. when system is not using ,keep Sw3 & Sw4 in off position.(Upward position) to avoid heating
and possible damage of the power stage.

Do not operate this mode for long time.

Observe the waveforms at various test points TP1 to TPS at the side panel of the unit. This will
help in understanding the system in a better fashion. This test points are also useful for trouble
shooting.




TEST POINT DESCRIPTION:-

TP1:- Output of input potentiometer.(max SVDC)
TP2:- Output of output potentiometer.(max SVDC)
TP3:- Output of inverter stage (Max — 5V)

TP4:- Amplifier output ( Range +/- 10V)

TPS :- output voltage of driver amplifier (+/-12V)

Maintenance instructions for D.C. Position control system

1. Check for loose or broken connections, transformer voltages and fuse.

2. Check for condition of servo pots. When separately tested, they should give a variable
resistance of 5 kilo ohms over their entire travel.

3. Check for plus or minus 12 volt D.C.: supply available at pin no. 7 and 4 of ic741 on -the
amplifier card respectively.

4. An excitation voltage of +5 volts (from 7805) should be present across each of servo
pots.

5. Replace all 741 op AMPS on * amplifier card and null indicator card one by ore.

6. The test point'tp4 should give an amplifier voltage foutput for disturbing the input
position and it should change polarity for null crossing. this ensures' that amplifier is in
good working condition.

7. The test point tp5 is input to servo amplifier .power amplifier components h1100, hk100,
2n3055 should be checked.

8. Servo amplifier transistors, -ecp055 and ecn055 should-have -20 and +20 volts on their
collectors respectively.(with respect to ground). These transistor™ hay also bechecked.

9. Check for loose screws effecting load and motor coupling.
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SPEED TORQUE CHARACTERISTICS
OF TWO PHASE AC SERVO MOTOR



INTRODUCTION:-

An AC servo motor is basically a two phase induction motor except for certain
special design features. A two phase induction motor consisting of two stator
windings oriented 90 degrees electrically apart in space excited by AC voltages
which differ in time phase by 90 degrees. Generally voltages of equal magnitude
& 90 degrees phase difference is applied to the two stator phases thus making
their respective fields 90 degrees apart in both & space at the synchronous speed.
As there field sweeps over a rotor, voltages are induced in it producing current in
the short circuited rotor. The rotating magnetic field interacts with these currents
producing a torque on the rotor in the direction of the field rotation.

The shape of the characteristics depends upon the ratio of the rotor reactance (x)
to the rotor resistance (R ) In normal induction motors X/R ratio is generally
kept high so as to obtain the maximum torque close to operating region which is
usually around 5% slip.

A two phase servo motor differ in two ways from normal induction motor.

1. The rotor of the servo motor is built with high resistance so that its X/R ratio is
small & the torque speed characteristics is as shown in the figure (2). Curve (B)
is nearly linear in contrast to the non linear characteristics with large x/r. It must
be emphasized that if a conventional induction motor with high x/r is used for
servo application, then because of the positive slope for the part of the
characteristics, the system using such a motor becomes unstable. The motor
construction is usually squirrel cage or drag cup type. The diameter of the rotor
is kept small in order to reduce inertia & thus to obtain good accelerating
characteristics. Drag sup construction is used for a very low inertia operation.

2. In servo applications, the voltages applied to the two stator windings are seldom
balanced. One of the phases known as the reference phase is excited by constant
voltage & the other phase is excited by constant voltage supplied to the reference
windings & it has a variable magnitude & polarity. The control winding voltage
is supplied from a servo amplifier. For low power application, AC servo motors
are preferred because they are light weight, rugged & there are no brush contacts
to maintain.

Both the control and reference windings are similar and we can interchange
them. During forward direction the control winding is taken as control winding
and reference winding as reference winding and during reverse direction control
winding is taken as reference winding and reference winding as control winding.



DESCRIPTION OF THE SETUP:-

This setup consists of a AC servomotor whose speed —torque characteristics to be
studied. The AC servomotor is coupled to DC servo motor .DC motor is used to load
the AC servomotor.

A DC supply is provided to load the AC servomotor by load potentiometer ‘R’. The
servomotor is fitted with Photo reflective sensor to sense the speed of A.C
servomotor.

A micro controller based tachometer is provided with LCD display to read the motor
speed in RPM. Arrangement is made to apply the fixed voltage to reference winding
and variable voltage to control winding by variable auto transformer. An ammeter is
provided to read the armature current I3 of the DC motor.

Description of tachometer:-

The servomotor is fitted with Photo reflective sensor to sense the speed of A.C
servomotor. The Photo reflective sensor generates pulses whose frequency is
proportional to the speed of

D.C. servomotor. In this unit, the frequency of the Photo reflective sensor is taken as
the reference for speed sensing. This signal is fed to a signal conditioner and then to a
micro controller. The micro controller is programmed to display the speed in rpm
directly.

TORQUE MEASUREMENT:-

To measure the torque produced by the AC servomotor, We have an arrangement to
load the AC servomotor. The shaft of the AC servomotor is coupled to DC servo
motor. When the AC servomotor is rotating the DC motor is made to rotate in the
opposite direction. Then the AC Servomotor is loaded. The amount of load on AC
servomotor is proportional to the current in the DC servomotor , the current of DC
servomotor is displayed by digital ammeter provided on the front panel.



Technical Specifications

1.

10.

11.

POWER : Mains ON/OFF switch to the unit with
built-in indicator.

RPM : Tachometer to display the RPM on LCD
display.

AMMETER : Digital Ammeter to measure the DC motor
armature current.

SERVOMOTOR ON/OFF AC supply ON/OFF switch to the
servomotor.

LOAD ON/OFF : ON/OFF Switch to load the motor.

R : Potentiometer to vary the Load-500
Ohms/100 Watts.

Ve : 12 V unregulated DC supply to DC motor.

Ep : Terminals to measure the Back EMF.

CONTROL WINDING : Control  winding terminals of AC
Servomotor.

REFERENCE WINDING : Reference winding of AC servo motor
with supply 230 V.

CONTROL VOLTAGE-V¢ : Auto transformer to vary the AC supply to

theControl winding from 0-230V.

Motor Specifications:-

1.

2
3.
4

Reference winding Voltage -230V AC

Control winding Voltage -0-230V AC
Rated Speed -2000 RPM
Rated Power - 20 Watts



PROCEDURE:-
1. Study all the controls carefully on the front panel.

2. Initially keep load control switch at OFF position, indicating that the
armature circuit of dc machine is not connected to auxiliary dc supply — 12
V dc. Keep servomotor supply switch also at OFF position.

3.  Ensure load potentiometer and control voltage auto transformer at
minimum position.

4. Now switch ON mains supply to the unit and also AC servomotor supply
switch. Vary the control voltage transformer. You can observe that the ac
servomotor will starts rotating and the speed will be indicated by the
tachometer in the front panel.

5. With load switch in OFF position, vary the speed of the AC servomotor by
moving the control voltage and note down back emf generated by the dc
machine (Now working as dc generator or tacho ). Enter the results in the

Table.
TABLE TO PLOT SPEED Vs BACK EMF:-
Table-1
Sl.no. Speed - N Rpm Back Emf — Ep in volts

1 500 1.95
2 600 23
3 700 2.73
4 800 3.08
5 900 3.42
6 1000 3.82
7 1100 422
8 1200 4.66
9 1300 4.83
10 1400 5.30
11 1500 5.73
12 1600 6.17
13 1700 6.4
14 1800 6.9

MODEL GRAPH:
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6. Now with load switch at OFF position, switch ON AC servomotor and keep the
speed in the minimum position. Now vary the control winding voltage by
varying the auto transformer(230V) .You can observe that the AC servomotor



starts moving with speed being indicated by the tachometer and set the speed for
maximum speed. Now switch ON the load switch and start loading AC
servomotor by varying the load potentiometer slowly. Note down the
corresponding values of I, and speed and enter these readings in the table. And
also enter the back emf for different speed from table to plot speed V/s back
emf.

7. Repeat the above procedure for different control voltage 200V,180V also and
plot the graph of speed V/s Torque.

Speed torque characteristics table:-

V¢ —Control winding voltage: 210VAC Table-2

Eb-Back emf

I, mA N rpm o 5011 P-watts = T-Torque(Gm-cm)

1 0 1800 6.9 0 0

2 0.06 1700 6.4 0.384 21.39
3 0.091 1600 6.17 0.561 33.62
4 0.125 1500 5.73 0.716 45.85
5 0.162 1400 5.30 0.858 59.102
6 0.2 1300 4.83 0.966 72.34
7 0.228 1200 4.66 1.061 85.59
8 0.254 1100 4.22 1.071 93.74
9 0.281 1000 3.82 1.1073 103.93
10 0.311 900 342 1.061 114.12




V¢ —Control winding voltage: 180VAC

Eb-Back emf

Table-3

S1.No. IA mA N rpm (leteoia felkel) P-watts = T-Torque(Gm-cm)

1 0 1700 6.4 0 0

2 0.05 1600 6.17 0.3085 18.76
3 0.07 1500 5.73 0.4011 25.47
4 0.108 1400 5.30 0.572 39.79
5 0.137 1300 4.83 0.6617 48.91
6 0.165 1200 4.66 0.768 62.15
7 0.193 1100 4.22 0.814 72.34
8 0.211 1000 3.82 0.810 78.46
9 0.242 900 3.42 0.827 88.65
10 0.271 800 3.08 0.834 100.88

V¢ —Control winding voltage: 150VAC Table-4

SI.No. IA mA N rpm iijjji:bizli) P-watts = T-Torque(Gm-cm)

1 0 1500 5.73 0 0

2 0.057 1380 5.25 0.299 20.38
3 0.077 1300 4.83 0.371 27.51
4 0.103 1200 4.66 0.479 38.72
5 0.13 1100 4.22 0.548 47.85
6 0.154 1000 3.382 0.588 57.06
7 0.175 900 342 0.598 64.19
8 0.207 800 3.08 0.637 77.44
9 0.221 700 2.73 0.603 83.55
10 0.238 600 2.3 0.547 88.65




I, is measured by ammeter which is connected in series with the power supply &
variable resistance (LOAD CONTROL). From the product of Eb (back e. m. f.
developed by the motor ) and the armature current take, we can find the
mechanical power developed at the motor shaft. Again we must use the formula.
2 NT
- — N -mts

P »1.019+ 10" ¥ 60

Torque = gm-cm
2AN

P in watts

P=I, V, in watts
T=Torque in Gm-
Cm

Repeat the above experiment for control winding voltage 200V,180V,&
150V. The above readings are not standard.

Torque calculation for a sample data:
[a= 0.381 A

Control voltage-230V ~ Speed N=
1000 rpm.

For speed 1000 rpm -Eb = 3.33 volts.
Therefore power P=Eb x [a=0.96 x 0.17 = 1.268 watts

P % 1.019% 10"« 60

Torque= gm-cm
o
2aN

T= 123.44 Gm-Cm
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RESULT:- Speed torque characteristics of AC servomotor determined
experimentally.
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Safety Instructions
Read the following safety instructions carefully before operating the instrument. To
avoid any personal injury or damage to the instrument or any product connected to it.
Do not operate the instrument if you suspect any damage within.
The instrument should be serviced by qualified personnel only
For your safety:

Use proper Mains cord : Use only the mains cord designed for this instrument.
Ensure that the mains cord is suitable for your
country.

Ground the Instrument : This instrument is grounded through the protective
earth conductor of the mains cord. To avoid electric
shock the grounding conductor must be connected to
the earth ground. Before making connections to the
input terminals, ensure that the instrument is properly
grounded.

Observe Terminal Ratings : To avoid fire or shock hazards, observe all ratings and
marks on the instrument.

Use only the proper Fuse : Use the fuse type and rating specified for this
instrument.

Use in proper Atmosphere : Please refer to operating conditions given in the
manual.

o Do not operate in wet / damp conditions.
o Do not operate in an explosive atmosphere.

o Keep the product dust free, clean and dry.



Introduction

Scientech 2455 Synchro Transmitter Reciever helps the user to gain invaluable
knowledge about the working principal and operating of Synchro motors. It also
contains onboard AC voltmeter to measure the voltages between rotor and stator
windings.
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Features

Calibrated dials for reference and output position

Switch for transmitter and Receiver rotor supply

Synchro Transmitter and Receiver rotor terminals onboard
Synchro Transmitter and Receiver stator terminals onboard
AC Voltmeter to measure stator and rotor voltages

On/Off Touch Switch

Sensitive, linear, stable and accurate

Easy to operate



Technical Specification

Transformer Rating : 100V AC, 1 amp (Rotor winding Supply)
Digital Voltmeter : 0-400 V AC max.

Power Supply : 230V £ 10%, 50Hz

Dimension : W 430 X D 260 X H 100

Weight : 4500gm (Approximately)



Theory
Synchro Transmitter

To understand how a synchro functions, think of it for the moment as a transformer in
which the primary and secondary are wound on separate cores (fig. 1). When a current
flows in the primary, it forms a magnetic field in its core. As the current changes and
reverses (which it does constantly, being an alternating current) so does the magnetic
field. The changes in the field induce current in the secondary (whose circuit is closed
through a load). The currents in the secondary produce their own magnetic field. At
any instant, the induced or secondary field opposes in direction that produced by the
primary. Figure 1 shows the field at a selected instant. At some other instant the fields
might be of opposite polarity, but the primary and secondary fields are always
opposed, whatever the instantaneous polarity.

5
(]
PRIMARY ) 1;2”
N |
3
]
)
SECONDARY (]
§ N

Instantaneous Magnetic Fields in Transformer
Figure 1

The synchro transmitter converts the angular position of its rotor (mechanical input)
into an electrical output signal. When a 110-volt ac (Approximately) excitation
voltage is applied to the rotor of a synchro transmitter, such as the one shown in
figure 2, the resultant current produces an ac magnetic field around the rotor winding.
The lines of force cut through the turns of the three stator windings and, by
transformer action, induce voltage into the stator coils. The effective voltage induced
in any stator coil depends upon the angular position of that coil's axis with respect to
the rotor axis. When the maximum effective coil voltage is known, the effective
voltage induced into a stator coil at any angular displacement can be determined.
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Figure 3 illustrates a cross section of a synchro transmitter and shows the effective
voltage induced in one stator coil as the rotor is turned to different positions. 110volts
is applied to the rotor coil. The maximum induced voltage occurs each time there is
maximum magnetic coupling between the rotor and the stator coil (views A, C, and
E). The effective voltage induced in the secondary winding is approximately equal to
the product of the effective voltage on the primary; the secondary-to-primary turns
ratio, and the magnetic coupling between primary and secondary. Therefore, because
the primary voltage and the turns ratio are constant, it is commonly said that the
secondary voltage varies with the angle between the rotor and the stator.
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Figure 3



When stator voltages are measured, reference is always made to terminal-to-terminal
voltages (voltage induced between two stator terminals) instead of to a single coil's
voltage. This is because the voltage induced in one stator winding cannot be measured
because the common connection between the stator coils is not physically accessible.

Synchro Receiver

Synchro torque receivers, commonly called synchro receivers, are electrically
identical to transmitters of the same size except for the addition of some form of
damping. Unlike the transmitter, the receiver has an electrical input to its stator and a
mechanical output from its rotor. The synchro receiver's function is to convert the
electrical data supplied to its stator from the transmitter, back to a mechanical angular
position through the movement of its rotor. This function is accomplished when the
rotor is connected to the same ac source as the transmitter and assumes a position
determined by the interaction of its magnetic field with the magnetic field of the
stator. Normally, the receiver rotor is unrestrained in movement except for brush and
bearing friction. When power is first applied to a system, the transmitter position
changes quickly; or if the receiver is switched into the system, the receiver rotor turns
to correspond to the position of the transmitter rotor.
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Cutaway view of torque receiver with inertia damper

Figure 4



Synchro System

A transmitter (TX) and a receiver (TR) make up a simple synchro system. Basically,
the electrical construction of synchro transmitters and receivers is similar, but their
intended functions are different. The rotor of a synchro transmitter is usually geared to
a manual or mechanical input. This gearing may drive a visual indicator showing the
value or quantity being transmitted. The rotor of the receiver synchronizes itself
electrically with the position of the rotor of the transmitter and thus responds to the
quantity being transmitted.

Synchro System Operation

Now consider what happens in a synchro transmitter. Let 110-volt AC flow through
the rotor. As shown in figure 4 (A), the rotor will produce a changing magnetic field.
Its direction at some selected instant is shown by the black arrow. At that instant, the
rotor field induces currents in the three stator fields, which are connected to a load.
This transformer action produces in the three stator windings three fields (white
arrows) which, when added to produce a resultant (symbolized by a large white
arrow), exactly oppose the field in the (primary) rotor winding. If the rotor is now
turned, say, 60 degrees clockwise, as in figure 4 (B), the rotor field, shown by the
black arrow, will produce in the 3 stator coils 3 fields which will again add up to a
resultant directly opposed to the rotor field.

In each of the cases illustrated in figure 4, the rotor will induce in the stator coils
currents corresponding to that position of the rotor, and to that one only. This is true
for all positions of the rotor.
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Transformer action in a Synchro Transmitter
Figure 5
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Now consider a synchro transmitter connected to a receiver as in figure 6 (A), so that
the rotors are fed by the same AC line and the stator coils of the receiver load the
corresponding coils of the transmitter. The currents induced in the transmitter stator
flow also in the receiver, and produce the resultant stator fields shown by the white
arrows. Thus the receiver rotor, which produces a magnetic field similar to that of the
transmitter rotor (because it is excited by the same AC line) always, because it is free
to rotate, assumes exactly the same angular position (relative to the stator) as does the
transmitter rotor.

When the transmitter rotor is turned-say 30 degrees, as in figure 6 (B)-the resultant
field produced by the stator turns too, as it did in figure 5; so does the receiver stator
field. And the transmitter rotor, being free to follow, does. See figure 6 (C).
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Figure 6
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A simple synchro transmission system consisting of a torque transmitter connected to
a torque receiver (TX-TR) is illustrated in figure 7. As you can see, in this system the
rotors are connected in parallel across the ac line. The stators of both synchros have
their leads connected S1 to S1, S2 to S2, and S3 to S3, so the voltage in each of the
transmitter stator coils opposes the voltage in the corresponding coils of the receiver.
The voltage directions are indicated by arrows for the instant of time shown by the dot
on the ac line voltage.
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A simple synchro transmission system
Figure 7

When both transmitter and receiver rotors in a synchro system are on zero or
displaced from zero by the same angle, a condition known as CORRESPONDENCE
exists. In view A of figure 7, the transmitter and receiver are shown in
correspondence. In this condition, the rotor of the TR induces voltages in its stator
coils that are equal to and opposite the voltages induced into the TX stator coils. This
causes the voltages to cancel and reduces the stator currents to zero. With zero current
through the coils, the receiver torque is zero and the system remains in
correspondence. The angle through which a transmitter rotor is mechanically rotated
is called a SIGNAL. In view B of figure 7, the signal is 60°. Now, consider what
happens to the two synchros in correspondence when this signal is generated. When
the transmitter's rotor is turned; the rotor field follows and the magnetic coupling
between the rotor and stator windings changes. This results inthe transmitter

12



decreasing S2 coil's voltage, reversing of the S3 coil voltage, and increasing the S1
coil's voltage. This imbalance in voltages, between the transmitter and receiver,
causes current to flow in the stator coils in the direction of the stronger voltages. The
current flow in the receiver produces a resultant magnetic field in the receiver stator in
the same direction as the rotor field in the transmitter. A force (torque) is now exerted
on the receiver rotor by the interaction between its resultant stator field and the
magnetic field around its rotor. This force causes the rotor to turn through the same
angle as the rotor of the transmitter. As the receiver approaches correspondence, the
stator voltages of the transmitter and receiver approach equality. This action decreases
the stator currents and produces a decreasing torque on the receiver. When the
receiver and the transmitter are again in correspondence, as shown in view C, the
stator voltages between the two synchros are equal and opposite, the rotor torque is
zero, and the rotors are displaced from zero by the same angle (60°). This sequence of
events causes the transmitter and receiver to stay in correspondence. In the system we
just explained, the receiver reproduced the signal from the transmitter. As you can
see, a synchro system such as this could provide a continuous, accurate, visual
reproduction of important information to remote locations.

Receiver Rotation

When the teeth of two mechanical gears are meshed and a turning force is applied, the
gears turn in opposite directions. If a third gear is added, the original second gear
turns in the same direction as the first. This is an important concept, because the
output of a synchro receiver is often connected to the device it operates through a
train of mechanical gears. Whether or not the direction of the force applied to the
device and the direction in which the receiver rotor turns are the same depends on
whether the number of gears in the train is odd or even. The important thing, of
course, is to move the dial or other device in the proper direction. Even when there are
no gears involved, the receiver rotor may turn in the direction opposite to the direction
you desire. To correct this problem, some method must be used to reverse the
receiver's direction of rotation. In the transmitter-receiver system, this is done by
reversing the S1 and S3 connections so that SI of the transmitter is connected to S3 of
the receiver and vice versa (fig. 8), view (A) and view (B).

TX CCW 807

Effect of reversing the S1 and S3 connections between the transmitter and the
receiver.

Figure 8(a)

13
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Effect of reversing the S1 and S3 connections between the transmitter and thereceiver
Figure 8(b)

Even when the S1 and S3 connections are reversed, the system at 0° acts the same as
the basic synchro system we previously described at 0°. This is because the voltages
induced in the S1 and S3 stator windings are still equal and oppose each other. This
causes a canceling effect, which results in zero stator current and no torque. Without
the torque required to move the receiver rotor, the system remains in correspondence
and the reversing of the stator connections has no noticeable effect on the system at
0°. Suppose the transmitter rotor is turned counterclockwise 60°, as shown in view A
of figure 8. The TX rotor is now aligned with S1. This results in maximum magnetic
coupling between the TX rotor and the S1 winding. This maximum coupling induces
maximum voltage in S1. Because Sl is connected to S3 of the RX, a voltage
imbalance occurs between them. As a result of this voltage imbalance, maximum
current flows through the S3 winding of the RX causing it to have the strongest
magnetic field. Because the other two fields around S2 and S1 decrease
proportionately, the S3 field has the greatest effect on the resultant RX stator field.
The strong S3 stator field forces the rotor to turn 60° clockwise into alignment with
itself, as shown in view B. At this point, the rotor of the RX induces canceling
voltages in its own stator coils and causes the rotor to stop. The system is now in
correspondence. Notice that by reversing S1 and S3, both synchro rotors turn the
same amount, but in Opposite Directions. We must emphasize that the only stator
leads ever interchanged, for the purpose of reversing receiver rotation, are S1 and S3.
S2 cannot be reversed with any other lead since it represents the electrical zero
position of the synchro. As you know, the stator leads in a synchro are 120° apart.
Therefore, any change in the S2 lead causes a 120° error in the synchro system and
also reverses the direction of rotation. In new or modified synchro systems, a common
problem is the accidental reversal of the R1 and R2 leads on either the transmitter or
receiver. This causes a 180° error between the two synchros, but the direction of
rotation remains the same.

14



Experiment 1
Objective: Study of Synchro Transmitter
Equipments Needed:

e  Scientech 2455 Synchro Transmitter Receiver
e  Patch Cords
Connection Diagram

Synchro Transmitter and Receiver

Procedure:

Connect the mains supply to the system with the help of cable provided.
Switch on mains supply for the unit.

Connect patch cord from V~la to R1a.

Connect patch cord from V~2a to R2a.

Switch on Swl and set the dial of Motor A in Zero Position.

Starting from Zero Position, note down the voltage between stator winding
terminals i.e. V(S3a-Sla), V(Sla-S2a) and V(S2a-S3a) with the help of AC
Voltmeter in a sequential manner. Enter readings in a tabula form and plot a
graph of angular position of rotor voltages for all three phases.

e  The same procedure will follow for Motor2.

e  Note that the zero position of the transmitter rotor coincides with V (S3a-Sla)
voltage equal to zero voltage. Do not disturb this condition.

15



Observation Table

1 00 9 73 77
2 30 47 41 39
3 60 81 9 72
4 90 38 52 37
5 120 70 82 12
6 150 35 38 53
7 180 13 69 82
8 210 58 28 87
9 240 82 13 70
10 270 88 53 35
11 300 71 82 11
12 330 35 38 53
MODEL GRAPH:

16
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Experiment 2

Objective: Study of Synchro Transmitter and Receiver pair

Equipments Needed:

Scientech 2455 Synchro Transmitter Receiver
Patch Cords

Connection Diagram:

Synchro Transmitter and Receiver

Procedure:

e  Connect the mains supply to system with the help of cable provided.

e  Connect sla, s2a and s3a terminals of synchro transmitter Motor A to sla, s2a
and s3a of synchro receiver Motor B by patch cords provided respectively.

e  Connect patch cord from V~1a to R1a.

e  Connect patch cord from V~2a to R2a.

e  Connect patch cord from V~1b to R1b.

e  (Connect patch cord from V~2b to R2b.

e  Switch on Swl and Sw2 and switch on the mains supply.

e  Move the pointer i.e. rotor position of synchro transmitter Motor A in steps of
30°and observe the new rotor position. Observe that whenever Motor A is
rotated, the rotor of Motor B follows it for both the direction of rotations and
their positions are in good agreement.

e  Enter the input angular position in the tabular form and plot the graph.

18



Observation Table

1 0 0

2 30 30
3 60 60
4 90 90
5 120 120
6 150 150
7 180 180
8 210 210
9 240 D4()
10 270 270
11 300 300
12 330 330

MODEL GRAPH:

19
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Experiment 3
Objective: Study of Synchro Transmitter and Receiver pair with phase difference
Equipments Needed:
e  Scientech 2455 Synchro Transmitter Receiver
e  Patch Cords

Connection Diagram:

Synchro Transmitter and Receiver

Procedure:
e  Connect the mains supply to system with the help of cable provided.

° Connect sla, s2a and s3a terminals of synchro transmitter Motor A to sla, s2a
and s3a of synchro receiver Motor B by patch cords provided respectively.

e  Connect patch cord from V~1a to R2a.
e  Connect patch cord from V~2a to R1a.
e  Connect patch cord from V~1b to R1b.
e  (Connect patch cord from V~2b to R2b.
e  Switch on Swl and Sw2 and switch on the mains supply.

e  Move the pointer i.e. rotor position of synchro transmitter Motor A in steps of
30°and observe the new rotor position. Observe that whenever Motor A is
rotated, the rotor of Motor B follows it for both the direction of rotations but in
180° out of phase and their positions are in good agreement.

e  Enter the input angular position in the tabular form and plot the graph.

21



Observation Table:

1 0 180
2 30 210
3 60 240
4 90 270
5 120 300
6 150 330
7 180 0

8 210 30
9 240 60
10 270 00
11 300 120
12 330 150

RESULT: The performance characteristics of synchro transmitter and receiver studied.
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TIME RESPONSE CHARACTERISTICS OF A SECOND ORDER SYSTEM

FRONT PANEL DETAILS:

1. Power : Mains ON/OFF switch with builtin indicator
2. AC output : Square wave output w. r. t. GND for the experiment
3. Frequancy : Varies from 100 Hz to 500 Hz in Hz Range
4. Amplitude : Variesupto 10 V

5. Rl :1kQ

6. R2 1632k Q

7. R3 10k Q

8. L : 100 mH

9. C : 0.01 pF

10. Cy : 560 pF



TIME RESPONSE CHARACTERISTICS OF A SECOND ORDER SYSTEM

THEORY:

TIME RESPONSE:
The time response of the system is the output of the closed loop system as a function of time. It is denoted by C(t). The time
response can be obtained by solving the differential equation governing the system. Alternatevely, the response C(t) can be
obtained from the transfer function of the system and the input to the system.The output in s-domain, C(s) is given by the
product of the transfer function and the input R(s). On taking inverse Laplace transform of this product the time domain
response, C(t) can be obtained.

REs) [ C(s)
Input ® G(S) Output

H(s)

Fig.1. Closed loop system.
The closed loop transfer function, C(s)/R(s) = G(s)/[1+G(s).H(s)] ...... (1)
Response in s-domain, C(s)=[R(s).G(s)]/[1+G(s).H(s)]  ...... (2)
Response in time domain, C(t) = L"'[C(s)] =L {[R(s).G(s)}J/[1+G(s)H(s)]}
The time response of a control system consists of two parts: the
transient and steady state response. The transient response shows the

response of the system when the input changes from one state to another.
The steady state response shows the response as time, t approaches infinity.



The standard test signals is

STEP SIGNAL: The step signal is a signal whose value changes from zero to
A at t=0 and remains constant at A for t >0. A special case of step signal is
unit step in which A is unity.

r(t) = A u(t).
Where, u(t)=1;t> 0.
u(t)=0;t<0.

SECOND ORDER SYSTEM:

The standard form of closed loop transfer function of second order
system is given by

C(s)/R(s) = conz/ s* + 28,8 + mn2. ....... 4)

Where o, = undamped natural frequency, rad/sec.
0 = damping ratio.

Case 1: Undamped system, 0=0,
Case 2: Underdamped system, 0<d<1,
Case 3: Critically damped system, 0=1,
Case 4: Over damped system, o> 1.

The characteristics equation of second order system is
s +28m,s+@,°=0. .. (5)

It is a quadratic equation and the roots are ginen by

sl, s2 = -28w, tN(@& 0 2 -40® (6)
2
= 280, N@o, -1y (7)
2
= 3w, £ 0, NG (8)
when 6 =0, s1,s2 =+jw,;  roots are purely imaginary and the system is
undamped.
When 6 =1, s, s2 = - o,; roots are real and equal and the system is

Critically damped.



When 6 > 1, s1, s2 =- 0w, £ oonz\/(Sz-l);
roots are real and wunequal and the
system is over damped.

When 0<6<1,sl,s2=-0%wn, con\/(éz—l)
= - 3w, £ w,V(-1) (1-8%)
= - 3, £ jo,V(1-8%)
= - 0t Mg;
roots are complex conjugate and the
system is underdamped.

Where g = o,V(1-8%)
Here wq is called damped frequency of oscillation of the system
and its unit is rad/sec.

Unit step response of Second Order systems

r(t) = A u(t).
Where, u(t)=1;t> 0.
u(t)=0;t<0.
Which has Laplace transform as given by
R(s)=1/s.
From equation (4)
C(s) = {o,/ [sz+28cols+oof]_} R(s) .....(9)

C(s) = {o Y[s*+260 s+ % | }1ss]
Refering to the table of inverse Laplace transforms, we have the response of
the system given by
C(t)=1-¢ ® %' sin[m4t +tan'V(1- )] .....(10)
V(1- &%) S
Where 6 = damping ratio.
o, = undamped natural frequency of the system
oy = damped frequency of oscillations of the system
and g = o,V(1-8%)
From equation (10), it can be seen that the frequency of transient
oscillations is the damped natural frequency wy and thus varies with the
damping ratio.



I. Typical response of undamped second order system with step input
[6=0]

C(s) /R(s) = ® ¥/ [s*+280 st * (1)
n n n |
For step input
R(s) = 1/s.
The time domine response is
C(t) = 1- cos m,t. ....(12)

The response of undamped second order system for unit step input is
completely oscillatory.

I1. Typical response of under-damped second order system with step
input [0 <6 <1]

The time domine response is
C(t) = 1- &4 (sin wgt cosO+coswgt sind)
V(1- 8%)
= 1- ™' sin (ot +6) ...(13)
V(1-8)
Where 6 = tan ™' (V(1- 5%)
d

The response of underdamped second order system oscillates before
settling to a final value. The oscillation depends on value of the damping
ratio.

II1. Typical response of critically damped second order system with step
Input [6=1].

The time domine response is
C(t) = 1-e“'(1+wyt). ....(14)

The response of critically damped second order system has no
oscillations.



IV.Typical response of overdamped second order system with step
input [0>1].

The time domine response is

Cy= 1-o,_ [ e ...(15)
2N@E-1) sl 82

S1= 8w, - ©,N(5*1)

S2= 8w, + 0 V(8*-1)
The response of overdamped second order system has no oscillations
but it takes longer time for response to reach the final steady value.

Time domine specifications

The desired performance characteristics of control systems are
specified in terms of time domine specifications. Systems with energy
storage elements cannot respond instantaneously and will exihibit transient
responses, wherever they are subjected to input or disturbances.

The desired performance characteristics of a system of any order may
be specified in terms of the transient response to a unit step input signal.
The response of a second order system for unit-step input with various
values of damping ratio is shown in fig.2.

c(t)

t

Fig.2. The time response of II order system for various values of .

The transient response of a practical control system often exhibits
damped oscillations before reaching steady state. A typical oscillatory
response of the second order system shown fig.3.



c(t)
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Fig.3. The time response of II order system for under damped case
TIME DOMAIN SPECIFICATION:

In specifying the transient response characteristics of a control system
to a unit-step input, we usually specify the following.

1). Delay time (tq): It is time taken for response to reach 50% of the final
value, for the very first time.

tg=[1+ 0.70] /o, seconds.

2). Rise time (t,): It is the time taken for response to raise from 0 to 100%
for the very first time. For underdamped system, the rise time is calculated
from 0 to 100%. But for overdamped system, it is the time taken by the
responase to raise from 10% to 90%. For critically damped system it is the
time taken for response to raise from 5% to 95%.

t.=11-0
g

3). Peak time (t,): It is the time taken for the response to reach the peak
value for the very first time, or it is the time taken for the response to reach
the peak overshoot, Mp.

tp =11/ (OFR
4). Peak overshoot (Mp): It is defined as he ratio of the maximum peak
value measured from final value to the Mp.




% peak overshoot Mp = [¢" (V(I'S))] x100.

5). Settling time (t,): It is the time taken by the response to reach & stay
within a specified error. 1.e., either 2% or 5% of the final value.

t,=4/ 0w, for+x 2% tolerance.
ty=3/ 0w, for=x 5% tolerance.

Analysis of Second Order System
The characteristics equation of second order system is

s +28m,8 +0,°=0. . (16)
Where o,= 1
V(LC)
R L
———\WWA——
+ A
STEP C) v C__ Vo CRO
INPUT\_
B

For series RLC circuit,
Ri + L di/dt +1/C idt =V

d*i/dt* + R/L [di/dt] +H/LC =0
m’ +R/Lm+l/LC=0 L (17)
on comparing equation (16) & (17), we get,

R/L = 20w,

R=_26 (18)
V(C/L)



EXPERIMENTAL

AIM: Determination of time response characteristics of a second order

system.

APPARATUS: Time response characteristics apparatus, CRO, patch chords

etc.,

PROCEDURE

Circuit diagram

STEP C,) v C_ Vo CRO
INPUT\_

I Under damped case [0 <6 <1]
Let6=0.158

C=0.01 uF
L =100 mH

R=_25 = 2x0.158 =1kQ
V(C/L)  N(0.01x 10 100x 107)




Therefore Choose R1

II Critically damped case [60=1]

Leto =1.0

C=0.01 uF
L =100 mH

R=_28 = 2x 1.0 =632k Q
V(C/L)  N(0.01 x 107/ 100x 107)

Therefore Choose R2
III Over damped case [0>1]
Let 0 =1.58

C=0.01 uF
L =100 mH

= 2x1.58 =10k Q

R=_2%
VC/L  N0.01x 10 100x 107)

Therefore Choose R3

Calculations:

For under damped case:

o, =1/V(LC) = 1A(100x10>x0.01 x 10 )
= 31622 rad/sec
wq= o (1-8%) = 31622 V (1- 0.158%)
= 31224 rad/sec

1). Delay time (t,):

tq=[1+0.76] /o, Sec.



tg=[1+0.7 x 0.158] /31622

=35.12 uS
2). Rise time (t,):
t.=11-0
g
0 =tan "' (V1-8%) =tan ' (V1-0.158*) =80.90"=1.42 rad
8 0.158
t,=1I1-0=3.142 — 1.42 =55.14 uS
o 31224

3). Peak time (t;):
t, =11 /og = 3.142/31224 = 100.62 uS

4). Peak overshoot (Mp):
% peak overshoot Mp = [¢" /(V(I'S))] x100

_ [e-O.ISSH/(\/(l-O.158))] <100

= 66.33 %
5). Settling time (t,):

ty=4/ 0w, for+x 2% tolerance.
ts=4/0.158 x 31622

=0.8 mS
t,=3/ 06w, for=x 5% tolerance.
t;=3/0.158 x 31622

= 0.6 mS

Tabular Coloum:

Time | Theoretical values| Practical values
tg 35.12 uS 35 ps
te 55.14 uS 55 uS
ty 100.62 uS 100 uS
M, 6633 % 63.52 % or 40%
t 0. 8 mS for + 2% 0.6 mS for + 2%
0. 6 mS for £ 5% 0.5 mS for £+ 5%




. Connections are made for under damped case.

. For 8 = 0.158 (less than 1) (R = 1k€Q, L = 100 mH, C = 0.01 uF) &
find the values of tg, t., t,, M,, & t, theoretically for under damped
case.

. Give the square input say (10 Volts) by using signal source.

4. Take the output across the capacitor and observe the output

waveforms in the CRO.

5. Find t, t,, m, & t, practically from the waveforms for the

underdamped conditions.

6. Connections are made for critically damped case note down rise time

t. using CRO.

7. Connections are made for over damped case notedown rise time t,

using CRO.

8. Draw all the three wave forms on the graph sheet for different 9.

N —

W

RESULT: the characteristics of time response of second order system studied.
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CONTROLLERFORDC MOTOR - GENERATOR 0.5HP/180V (TRANSFER FUNCTION STUDY
MODULE)

This unit consists of DC/AC supplies, digital AC/DC voltmeter and a digital AC/DC Ammeter for DC motor —|
Generator set to find its transfer function.

This unit consists of

0-220V @ 3 Amps variable DC supply for Armature of DC motor for speed control of DC motor using
single phase half controlled bridge rectifier.

A variable DC supply from 100V — 220V @ 2Amps for field of DC motor for speed control of DC motor
by field control and also for field of DC generator for variable DC generator output.

A fixed supply of 220V + 10% for field of DC motor using 1-ph Diode Bridge Rectifier.

A variable AC supply of 0-230volts + @ 2 Amps to find inductance of armature and field of DC motor /
Generator.

A digital voltmeter to measure AC and DC voltages with AC/DC selector switch.

A digital Ammeter to measure AC/DC current with AC/DC selector switch.

Neon indicators are provided for all AC/DC supplies.

Fuse Protection is provided for the power supplies.

6A / 1 pole MCB is provided to switch ON/OFF the AC supply to the unit and also for protection.

From this unit we can do the following experiments to find out Transfer Function of:

Armature controlled DC motor.
Field controlled DC motor.
Separately excited DC generator.
Self Excited DC generator.




CONTROLLER FORDC MOTOR -GENERATOR 0.5HP/180V (TRANSFER FUNCTION STUDY|
MODULE)

FRONT PANEL DETAILS :

ACIN : Transfer to connect 230volts AC mains supply.

MCB : 2 pole/ 6A MCB to turn OFF / ON AC supply to the
controller.
ARMATURE

VA: Potentiometer to vary the armature voltage from 0-220V.
OEF : ON/OFF switch for armature voltage with soft start.

ON

0-220V DC : 0-220V variable DC supply for armature 1-phase Half
controlled bridge rectifier with neon lamp indicator.

0-230V AC : 0-230V variable AC supply to find inductance of Field

coil with Neon Lamp (AC voltage controller).

FIELD
VF : Potentiometer to vary the field voltage from 100V to
200V.
100-220V DC: Variable DC supply from 100V to 200V approximately with Neon Lamp
indicator for field.
220V DC : 220V + 10% @ @A rectified DC supply for field supply
of DC motor or generator with Neon Lamp indicator.

DIGITAL VOLTMETER: 3 Y4 digit voltmeter to measure AC/DC voltage

with AC/DC selector switch.

DIGITAL AMMETER : 3 Y5 digit ammeter to measure AC/DC current with
AC/DC selector switch.




TRANSFER F TI FARMATURE TROLLED DC MOTOR:

This setup consists of the following units to conduct the above experiments:

a. DC motor — 0.5HP/180V/1500 rpm with mechanical loading arrangement.
b. Controller unit suitable for the above motor to vary the armature voltage and field
voltage with Digital meters.

c. Tachometer : Digital contact Tachometer to measure the speed of DC motor.

DC motor — 0.5HP/180V/1500 rpm

v Armature Resistance — Ra =15 ohms

v Armature Inductance — La = 135 mH

v' Field Resistance - Rf =400 ohms

v" Field Inductance -Lf=21H

v' Moment of Inertia - J  =0.024 Kg— m?

v" Friction Co-efficient - B = 0.8




MEASUREMENT OF ARMATURE RESISTANCE

100€)/2A

W]

NG

VYariable DC -

\II

1. Connect circuit as shown in figure.Keeping the field circuit open.

2. Motor shaft should not be rotate.

3. Vary the input voltage slowly from (0-20)V & armature current should not exceed the rated current,

and note down the ammeter and voltmeter readings in the tabular column.

4. Calculate the resistance (R,)=V/I.

Repeat the same for different input voltages.

6. The average resistance value gives the Armature Resistance.

Tabular column

SL.No. Va (Volts) Ia (Amps) Ra=Va/la (chms)
1 5 0.55 9.09
2 9 1.01 8.91
3 13 1.51 8.60
4 18 2.06 8.73
5 20 23 8.7

Ravg=8.821 oh




T 0OF

C.) s230v AC

™
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/

CE

I. Make the connections as given in the circuit diagram. Keep field circuit

open.

2. Vary the input AC Voltage from the controller and note down voltmeter

and Ammeter readings and enter in the tabular column,

3. Calculate za, xa and La

4. Repeat the same for different input voltages

5. The average Value gives the La f=50Hz
Ea - ohms
Tabular column:

S.NO Va | N Za Xa La
1 20 0.15 133.33 133.02 0.423
2 40 0.28 142.85 142.6 0.453
3 60 0.45 133.33 133.05 0.4233
4 80 0.65 123.07 122.75 0.391
5 100 0.94 106.38 106.02 0.337

Lavg=405.4mH




MEASUREMENT OF FIELD RESISTANCE
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A
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1. Comnect the circuit as shown in figure.
2. Keep the armature winding open.
3. Vary the input D.C. supply from the controller and note down voltmeter and Ammeter readings.
V/I ratio will give the field resistance.
4. Repeat the same for different input voltage and find out Rf.
5. The average value gives Rf.

Tabular column

S. no. N4 If Rf=V{/1f
1 10 0.01 1000
2 30 0.05 600
3 50 0.08 625
4 70 0.12 583.33
5 90 0.16 562.5
6 110 0.19 578.94

Rf avg=658.295 ohms.



MEASUREMENT OF FIELD INDUCTANCE

i
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CD 0-230V AC F
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m

1. Connect the circuit as shown in the figure
2. Keep the armature winding open

3. Vary the input AC supply from the controller and note down voltmeter
and ammeter readings and enter in the tabular column.,

4. Calculate 7, Xf and Lf

5. Repeat the same for different input voltages.

TABLE:

SNO Va | 0N /N Xa La

1 18 0.07 257.14 30.56 0.097
2 50 0.08 625 175 0.557
3 100 0.08 1250 1082.53 3.445
4 150 0.09 1666.67 1561.25 4.97
5 200 0.1 2000 1919.26 6.109

Lfavg=3.71H




PROCEDURE TO FIND KT (Torque Constant)

ABRMATURE CONTROLLED DC MOTOR

Load Test on DC Motor:-

g e
= . @ @,
* T+ A
_ﬁmzzw 6) Em\'m M ) /:\

F Brake drum

1. Circuit connections are make as per the circuit diagram.,

2. Connect 220V fixed DC supply to the field of DC motor and Brake drum
belt should be loosened.

3. Start the motor by applying 0-220V vanable DC supply from the controller
till the motor rotates at its rated speed.

4. Note down meter readings which indicates no load reading.

5. Apply load in steps upto rated current of the motor and note down
corresponding I;, N, F; and F; readings.



TABLE:

S NO I, =Ia F, F, SPEED (N) rpm TORQUE (T)=(F;-
F,)*6.5%9.81NM

1 0.54 2 0.3 1048 108.4

2 0.85 2.3 0.8 770 95.64

3 1.1 3 1 600 127.53

4 1.5 3.8 1.1 465 172.16

5 2 42 1 410 204.04

6 2.5 5 1 370 255.06

MODAL GRAPH:
T,
K~ AT







PROCEDURE TO FIND Kb (Back EMF Constant):-

Speed Control by Armature Voltage Method:

5 F
—
1 4 . -
— ,ﬂ——:a A
1 aazev (xw) M E 220V DC
- AA
F

1. Circuit connections are made as per circuit diagram.

2. Connect 220V fixed DC supply to the motor Field keep the Armature controller point at its
minimum position and switch at OFF position.

3. Switch ON the MCB, Switch ON the Armature control switch. Vary the Armature voltage and note
down the Speed and corresponding meter readings.

4. Repeat the same for Different Armature Voltages.



TABLE:

SNO 1, \Y N rpm E,=V-LILR, ®=27N/60
1 0.17 32 278 30.54 29.11
2 0.2 60 546 58.21 57.17
3 0.21 90 832 88.19 87.12
4 0.22 120 1088 118.07 113.93
5 0.23 150 1362 147.97 142.62
6 0.25 165 1504 162.8 157.49
MODEL GRAPH:
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Transfer Function of Armature Controlled DC Motor= KT

S[[Rq + SLu] [ST, + ] + K K]
R, = Armature Resistance
L, = Armature Inductance
I, = Armature Current
E; = Back emf
T = Torque developed
] = Moment of Inertia = 0.024 Kg-m*
B = Frictional Co-efficient — 0.8
K, = Back emf constant
Kr = Torque Constant
By Kirchoff’s law

IaRa+La _d_h + Eh = Va
dt

Since flux is constant

Torque is proportional to Ia.

TmolIa
TmaJ K’[‘ Ia




Also for Mechanical System

Idom* +p dém _ o,
dt? dt

Also Back emf Eb ¢f to angular velocity of shaft

Eb =Kb d6m
dt

Dynamic Equation Laplace Equipment
Tm=Krla Tm (s) = K [a (5)
Eb=Kb Wm Eb (5) = Kb Wm (5)
Va-Eb=Rala+Ladla Va(s) —Eb(s)=Rala(s) +

dt S, Ia (s)
Tm=Jmd’6, ¢, dom Tul(s) = JmS® 6,, (s) + Sfm O,(s)

dt2 dt

By solving the Laplace equation we obtain the transfer function as 6(s)
Vis)

Kr

$ ( [Ra +SL] [83,, +£,) + K7 Kb])




Transfer Function of Field controlled of DC motor :

A r1 ¥2 :
| . =
_/1— (0-220)% @ E
Aal

FF

Brake drum

Procedure:

1.

Connections are made as per circuit diagram.

— (100-220)V
Supply

2. To bring the motor at rated speed apply load .
3. To maintain the Ia as constant and vary the field knob.
4. Remove / apply load by maintain the Ia as constant.
5. Note down the readings .
TABULAR COLUMN:
S.NO. | Ia(A) | Speed(N)in RPM | Vf(V) | F; F, | T=(F;-F,)6.5%9.81(N-cm)
1 0.24 1500 200 0 0 0
2 0.75 860 198 0.6 | 2.5 121.15
3 0.75 895 170 0.6 | 2.1 95.65
4 0.75 920 150 0.6 | 2.1 95.65
5 0.75 970 135 0.6 2 89.27
6 0.75 1020 120 0.5 2.1 102.02

RESULT: Transfer function dc motor experimentally studied.







Transfer Function of DC Generator
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CONTROLLERFORDCMOTOR-GENERATOR 0.5HP/180V
(TRANSFER FUNCTION STUDY MODULE)

This unit consists of DC/AC supplies, digital AC/DC voltmeter and a digital

AC/DC Ammeter for DC motor — Generator set to find its transfer function.

This unit consists of

1.

© X =N @

0-220V @ 3 Amps variable DC supply for Armature of DC motor for speed control

of DC motor using single phase half controlled bridge rectifier.

. A variable DC supply from 100V — 220V @ 2Amps for field of DC motor for speed

control of DC motor by field control and also for field of DC generator for variable
DC generator output.

A fixed supply of 220V + 10% for field of DC motor using 1-ph Diode Bridge
Rectifier.

A variable AC supply of 0-230volts + @ 2 Amps to find inductance of armature and
field of DC motor / Generator.

A digital voltmeter to measure AC and DC voltages with AC/DC selector switch.
A digital Ammeter to measure AC/DC current with AC/DC selector switch.

Neon indicators are provided for all AC/DC supplies.

Fuse Protection is provided for the power supplies.

6A / 1 pole MCB is provided to switch ON/OFF the AC supply to the unit and also

for protection.

10. From this unit we can do the following experiments to find out Transfer Function of:

v Armature controlled DC motor.
v" Field controlled DC motor.

v' Separately excited DC generator.
v" Self Excited DC generator.







CONTROLLERFORDCMOTOR-GENERATOR 0.5HP/180V
(TRANSFER FUNCTION STUDY MODULE)

FRONT PANEL DETAILS :

1. ACIN
2. MCB

3. ARMATURE
> VA
OFF
> ON

> 0-220V DC

» 0-230V AC :

4. FIELD
> VF

> 100-220V DC:

» 220V DC

DIGITAL VOLTMETER:

DIGITAL AMMETER

Transfer to connect 230volts AC mains supply.
2 pole / 6A MCB to turn OFF / ON AC supply to the

controller.

Potentiometer to vary the armature voltage from 0-220V.
ON/OFF switch for armature voltage with soft start.
0-220V variable DC supply for armature 1-phase Half
controlled bridge rectifier with neon lamp indicator.
0-230V variable AC supply to find inductance of Field

coil with Neon Lamp (AC voltage controller).

Potentiometer to vary the field voltage from 100V to
200V.

Variable DC supply from 100V to 200V approximately
with Neon Lamp indicator for field.

220V = 10% @ @A rectified DC supply for field supply

of DC motor or generator with Neon Lamp indicator.

3 ' digit voltmeter to measure AC/DC voltage
with AC/DC selector switch.
3 % digit ammeter to measure AC/DC current with

AC/DC selector switch.




MEASUREMENT OF FIELD RE

"___7L 0-220V

DC +

149

'

FE

1. Connect the circuit as shown in figure.

2. Keep the armature winding open.

3. Vary the input D.C supply from the controller (0-150)V and field current should not exceed the rated current.
Note down voltmeter and ammeter readings. V/I ratio will give the field ressistance.

4. Repeat the same for different input voltage and find out Rf.

5. The average value gives Rf.

TABLE:
S. NO. V1 (volts) If (Amps) Rf=V{/If(ochms)
1 20 0.04 500
2 50 0.08 625
3 80 0.14 571.42
4 100 0.17 588.23
5 130 0.23 565.21
6 160 0.28 571.42

Rfavg=570.21 ohms.




MEASUREMENT OF FIELD INDUCTANCE

TN

&/

5]

C'D 0-230V AC

hﬂ,#iﬂlhhll

®

L |

. Connect the circuit as shown in the figure
. Keep the armature winding open

. Vary the input AC supply from the controller and note down voltmeter

and ammeter readings and enter in the tabular column,

Calculate 7 Xf and Lf

. Repeat the same for different input voltages.

TABLE:
SNO | Vg Ir Zr Q Xr Q L, in henrey
1 20 0.05 400 300 0.955
2 40 0.05 800 499.37 1.589
3 80 0.06 1333.33 1204.67 3.834
4 130 0.06 2166.67 2085.29 6.637
5 180 0.06 3000 2946.27 9.378
6 220 0.07 3142.85 3090.46 9.646

Lfavg=5.33H




Procedure to find Kg

TRANSFER FUNCTION OF DC GENERATOR
(Separately Excited)

DC AA -
F FF F FF
— NV ——— —— TV
O
| |
| I
220V DC e
[

. Make the connections as given in the circuit diagram

. Connect 220V fixed DC supply to the Motor field

. Connect 100-220V Variable DC supply to the Generator field

. Connect 0-220V Variable DC supply to the armature,

. Switch on the MCB keeping armature voltage control pot at its minimum
position & ON/OFF switch at OFF position and also variable field voltage

pot at its maximum position

. Now switch ON the Armature control switch and vary the armature conirol
potentiometer till the motor rotates at its rated speed.




9. Draw the graph of Eg volts vis [

7. Note down If and Eg and entered in the tabular column,

8. Now vary the generator field supply and note down Eg for different Igs and
entered in the tabular column,

TABLE:
SNO Ir AMPS V¥ VOLTS
1 0.1 103
2 0.15 110
3 0.2 139
4 0.25 157
5 0.28 165
6 0.3 170
7 0.34 175
MODEL GRAPH:
Ir
E;
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TRANSFER FUNCTION OF SELF EXCITED DC GENERATOR

Eg
Ir
A
il A F
F v
M | B {6 Eg
AA FF
‘]oan.lllﬁ

220V DC

PROCEDURE is same as Separately excited DC generator.

PROCEDURE FOR SELF EXITED DC GENERATOR:-

DN AW~

O

. Make the connections as given in the circuit diagram.

. Connect 220V fixed DC supply to the Motor field.

. Connect O-220V Variable DC supply to the armature of Motor.

. Connect Rheostat 0f 700 Ohms/1 A in series with the field of generator.

. Switch on the MCB keeping armature voltage control pot at its minimum
position & ON/OFF switch at OFF position.

. Now switch ON the Armature control switch and vary the armature control
potentiometer till the motor rotates at its rated speed.

. Note down If and Eg and entered in the tabular column.

. Now vary the generator field supply by varying Rheostat and note down Eg for
different Igs and entered in the tabular column.

. Draw the graph of Eg volts v/s If.



Tabular column:-
S1 No. If Amps Eg Volts

Transfer function = (Kg/Lf)/(SfRf Lf)
=( Kg/Lf)/(S+ Rf/ Lf)

Eg

—

Kg= AEg/AIf

If



s / %Q'Q_ €1c_i(1cl ’D.__C. Qa.:;fa}c‘( ( €qvq Ty

L PE,

RESULT: transfer function of dc generator experimentally studied.




Scientech 2428
Bottle Filling Plant control by PLC



NS kLN

Scientech 2428
Bottle Filling Plant control by PLC
Table of Contents
Safety Instructions
Introduction
Features
Technical Specifications
Applications Theory
Scientech 2428 Software Installation
Experiments

e Experiment 1
Study and programming of Bottling plant for Red liquid filling.
e Experiment 2
Study and programming of Bottling plant for Yellow liquid filling.

e Experiment 3
Study and programming of Bottling plant for Red and Yellow liquid
filling in alternately batches.

List of Contents

AN O W kW

10

15

22

29

36



Safety Instructions

Read the following safety instructions carefully before operating the instrument. To
avoid any personal injury or damage to the instrument or any product connected to it.

Do not operate the instrument if suspect any damage to it.

The instrument should be serviced by qualified personnel only.

For your safety:

Use proper Mains cord : Use only the mains cord designed for this instrument.
Ensure that the mains cord is suitable for your
country.

Ground the Instrument : This instrument is grounded through the protective
earth conductor of the mains cord. To avoid electric
shock the grounding conductor must be connected to
the earth ground. Before making connections to the
input terminals, ensure that the instrument is properly
grounded.

Observe Terminal Ratings : To avoid fire or shock hazards, observe all ratings and
marks on the instrument.

Use only the proper Fuse : Use the fuse type and rating specified for this
instrument.

Use in proper Atmosphere : Please refer to operating conditions given in the
manual.

. Do not operate in wet / damp conditions.
° Do not operate in an explosive atmosphere.

° Keep the product dust free, clean and dry.



Introduction

Normally the users who learn PLC, they just write small ladder programs and test
them by using some LEDs and Switches. But when practitioner goes to real world and
observes the big processes running with PLC he find himself in big trouble and loses
confidence to understand and to do such heavy programming for PLC and if he is
allowed to do programming for big processes then it can become dangerous because
in industries machine are costly and wrong programming machines can do injury to
machine as well as man power.

Scientech 2428 Bottle Filling Plant provide virtual environment using real time
graphics , physics and total interactivity which you can do with your any real PLC and
practice real world programming of PLC. Scientech 2428 give your real component
which are used in industry and by using DAQ card you can work them according to
your need. So the user who has learned PLC programming with Scientech 2428 be
able to do real world programming directly.

O O O O E O O R s
NN ZD SN2 Z asededonan

X3 X4 X5 X6 X7 GNDGND X8 X9 X10 X11 X12 X13 X14 X15 +5V GND

Scientech 2428
Interactive PLC Application

¥ Scientech

Y3 Y& Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Tx Rx +24VGND




Features

Total interactivity with the system

¢  Friendly user interface

9

Easy and fast to setup

. Space saving

s Easy to Operate
Technical Specifications
Isolated Digital Input
Channels 16
Input Voltage Logic 0 2 V max.
Logic 1 5 V min. (60 V max.) or dry contact
Isolated Digital Output
Channels 16
Output Type Sink (NPN)
Output Voltage 5~40 VDC
Isolated Counter
Channels 3
Resolution 32-bit
General
Bus Type USB for Scientech 2428

I/0 Connectors

screw terminals

Dimensions 150x 85 x 32 mm
Weight 200g (approximately)
Power 5Vdc/200mA (Nvis 631 is USB powered)



Theory

Sensors:

A Sensor is a device that measures a physical quantity and converts it into a signal
which can be read by an observer or by an instrument. For example, a mercury-in-
glass thermometer converts the measured temperature into expansion and contraction
of a liquid which can be read on a calibrated glass tube. A thermocouple converts
temperature to an output voltage which can be read by a voltmeter. For accuracy,
most sensors are calibrated against known standards.

Example

e  Optical

e  Mechanical
e  Electrical
Need for Sensors

Sensors are omnipresent. They embedded in our bodies’ automobiles, airplane,
cellular telephone, radio, chemical plant, industrial plant and countless other
application.

Proximity sensor:

A proximity sensor is a sensor able to detect the presence of nearby objects without
any physical contact. A proximity sensor often emits an electromagnetic field or a
beam of electromagnetic radiation (infrared, for instance), and looks for changes in
the field or return signal. The object being sensed is often referred to as the proximity
sensor's target. Different proximity sensor targets demand different sensors. For
example, a capacitive photoelectric sensor might be suitable for a plastic target; an
inductive proximity sensor always requires a metal target. The maximum distance
that this sensor can detect is defined "nominal range". Some sensors have adjustments
of the nominal range or means to report a graduated detection distance. Proximity
sensors can have a high reliability and long functional life because of the absence of
mechanical parts and lack of physical contact between sensor and the sensed object.

Actuator:

An Actuator is a mechanical device for moving or controlling a mechanism or
system. It is operated by a source of energy, usually in the form of an electric current,
hydraulic fluid pressure or pneumatic pressure, and converts that energy into some
kind of motion.

Conveyor system

A conveyor system is a common piece of mechanical handling equipment that moves
materials from one location to another. Conveyors are especially useful in
applications involving the transportation of heavy or bulky materials. Conveyor
systems allow quick and efficient transportation for a wide variety of materials, which
make them very popular in the material handling and packaging industries. Many
kinds of conveying systems are available, and are used according to the various needs
of different industries.



The relation between ITS PLC Input/output and the DAQ card

Sensor 0 X0
Sensor 1 X1
Sensor 2 X2
Sensor 3 X3
Sensor 4 X4
Sensor 5 X5
Sensor 6 X6
Sensor 7 X7
Sensor 8 X8
Sensor 9 X9
Start X10
Actuator 0 YO
Actuator 1 Y1
Actuator 2 Y2
Actuator 3 Y3
Actuator 4 Y4
Actuator 5 YS
Actuator 6 Y6
Actuator 7 Y7




8 Sensor 0 NO (Normally Open)
9 Sensor 1 NO (Normally Open)
10 Sensor 2 NO (Normally Open)
11 Sensor 3 NO (Normally Open)
12 Sensor 4 NO (Normally Open)
13 Sensor 5 NO (Normally Open)
14 Sensor 6 NO (Normally Open)
15 Sensor 7 NO (Normally Open)
16 Sensor 8 NO (Normally Open)
17 Sensor 9 NO (Normally Open)
18 Start NO (Normally Open)
Not Connected NC (Normally Close)
| BieNmber [ mpuBc

0 Actuator 0

1 Actuator 1

2 Actuator 2

3 Actuator 3

4 Actuator 4

5 Actuator 5

6 Actuator 6

7 Actuator 7




Bottle Filling Plant

Sensors:

0 Bottle entry detector

—

Bottle detector

Bottle Level detector

Bottle detector

Bottle Level detector

Bottle detector

Cap position detector

Bottle detector

Cap pressing detector

O [0 | I | | | | W]

Bottle detector

Actuator:

0 Conveyor belt

1 Red liquid Filling

Yellow liquid filling

Cap fitting

Cap pressing
Label
Holder

N N D AW

Roller




Scientech 2428 Software Installation

Open Scientech 2428 CD and Open Scientech 2428 Software. Then Click on
Scientech 2428 V1.1 32 Bit setup folder as shown below.

L]

Hile and Folder Tasks

e LT
I Pk thi Foder b the
wak

d Shore it Tekfer

. Double click on Setup icon as shown below.
9“‘ kil :, - senh i Fokders -

Ackdves |23 Filprashant i)

* B

Pl e Fuilder Tashn A

) Mshe 1 newy uiclee
& Fublohths st the
Wb

il i the Pk

Other Paces

3 St
) My Dot
|3 Shieed Cotumniy
o Hy conput

N Ptk Flaces
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»

InstallShied Wizard window will open then click on Install button as shown
below.

InstallShield Wizard

3] Scientech 2428 requines that the following requirements be installed on pour computer prior
L1 toinstaling thiz application. Click Inzstall to begin instaling these requirements:

Statuz | Feguirement
Pending Flash Playerii

Adobe® Flash® Player 11.1 Installer

INSTALL




»

»

When Flash Player installation will done then click on Done button as shown
below.

Imstallation complete.

Scientech 2428 Install Shield window will opoen then click on Next button as
shown below.

h? Scientech 2428 - InstallShield Wizard

Welcome to the InstallShield Wizard for
Scientech 2428

The InstallShield{R) Wizard will install Scientech 2425 on wour
- computer, To conkinue, click Mext,

WARMIMG: This program is protected by copwright law and
inkernational treaties.

12



»

Click on “ I Accept the terms in license agrrement” then click on Next button as

shown below.

i@ Scientech 2428 - InstallShield Wizard

License Agreement

Please read the Following license agreement carefully,

Scientech Technologies Put. Ltd. END USER LICENSE AGREEMENT i

ATTENTION: THIS IS A LICENSE, MOT A SALE. THIS PRODUCT IS
FROWIDED UNDER THE FOLLOWING EMND LISER LICENSE AGREEMENT
("ELILAM AND ALL AFPLICABLE ADDENDA ("LICEMSE") WHICH DEFINE
WHAT YO MAY DO WITH THE PRODUCT AND CONTAIN LIMITATIONS O
WARRANTIES AND/OR REMEDIES. THIS LICEMSE IS GRANTED BY
socientech Technolagies Pyt Ltd. AND INCLUDES THE FOLLOWYING:

1. GEMERAL LICEMZE AGREEMENT =

(43T accept the berms in the license agreement:

Ense agresment

< Back. lm- [— Cancel

Ready to Install the Program window will open then click on install button as
shown below.

i@ Scientech 2428 - InstallShield Wizard

Ready to Install the Program

The wizard is ready ko beqgin installation,

Click Install to beqgin the installation,

IF wou want ko review or change any of vour installation settings, click Back. Click Cancel to
exit the wizard.

i D e

13



»

as shown below.

|? Scientech 2428 - InstallShield Wizard

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed Scientech
2428, Click Finish to exit the wizard,

Launch Scientech 2428

Note:

When Scientech 2428 Setup installation will complet then click on Finish button

Note_1 : Before Using a Scientech 2428 DAQ please install FT232 Driver Setup in

your PC.

Note_2 :Before Performing a Experiment please check all connection diagram
according to Scientech 2428 manual.

Note 3: Before Performing a Experiment please remove 3 pin female connector of

IR Sensor.

14



Experiment 1
Objective: Study and programming of Bottle filling plant for Red liquid.
Equipment required:
e  Scientech 2400EH Universal PLC Platform
e  Scientech 2428 Interactive PLC Application
e AtoBTYPE USB cable
e Interfacing PCB
e  2mm patch cords
e 20 pin FRC cable

Procedure:

. Made connection between DAQ card and Interfacing PCB ver. 1.1 is shown in

below figure
Y0Y1Y2Y3Y4Y5Y6Y7%%%%%%%%%%%%
itddtytd il iailitylyld
S e sen e aeatas

X3 X4 X5 X6 X7 GNDGND X8 X9 X10 X11 X12 X13 X14 X15 +5V GND

Scientech 2428

Interactive PLC Application

Y Scientech

Y3 Y4 Y5 Y6 Y7 Y8 Y3 Y10 Y11 Y12 Y13 Y14 Y15 Tx Rx +24VGND

i
- -
z 2
T 0O

(+24V From Scientech 2400
Input/Output Interface PCB)
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Connect IN9 (Scientech 2400EH) to Interfacing PCB X9 banana socket Connect
IN10 (Scientech 2400EH) to Interfacing PCB ) X10 banana socket. Connect
IN11 (Scientech 2400EH) to Interfacing PCB) X11 banana socket.

0 L ie | v |

e ComENE

Lr‘(: 0o e Q

Scientech 2428
Interactive PLC Application

o Open the Scientech 2428 CD. Open Sample Program folder and Double click on
Experiment 1.

File Edit Yiew Sesch Comm: Jools Window Help

DEW & &b S hamyE@En||E| e -

T
ET Hode : Od

Dirvar A3_ETHIET

E..Uuuuomnn-u E

[ATo T vser (L Traricosniar  wpatrdutpst £ Compars.

nE RE-]

g C:
2] Costroter oia
- e

bmema sickal of Enturfics POB VL T 45 [49 sockst of Sctantach 1S00EH LT
4 Costrobr Prosertes

banins sockit of Inbardass POB V11 o IN10 soctun of Scemtuch 240080 FLC

¢
6 Becsor_§ Cap position detecior
T4 Seesor_7 Bottle detector

FHAVE - Semnor_§ Cap prosieg detactor

When Frs snable 11010 {leart Betson) fhes B3040 seamory bit =il by on

By Bit_1
810
1 —
o
But 1768

£ ALF Candgermicn Fies ‘Birary B_1 Comrmrer Bak
das o s =34 o0
15 (] Force Fias s D

Ao = me | —JE S
m Al ritez

I+l |
{20000 (APP

Far Help, peess F1
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Connect A to USB Cable between Scientech 2428 DAQ USB Socket and PC
USB Port.

Open Scientech 2428 Software.

@ Set Program Access and Defaults

% Windows Catalog

‘% Windows Update

ACCEssOries
1 Rockwel Software
Documents 3 1@ Paint.MET
¥ Schneider Electric

Settings

Search
ulil 3

) Help and Support _ I sciertech 2309 »

| Windows XP Professional

72 start

. Scientech 2428 Software will open .

M Scientech 2428 Bottle Filling Plant EJ

Scientech 2428 Bottle Filling Plant \', Scientech

Inputs/Outputs

Sensors & @
o 1

4 Show Label

|_sensor M actuators |

Actuators ()

17



When USB is Properly connect to PC then Hardware Found message will comes
as shown below.
Scientech 2428 [X|

Hardware Found.....

E Scientech 2428 Bottle Filling Plant

K@) .
Y Scientech

Scientech 2428 Bottle Filling Plant

Maode
seses e e e CHEND Ao
— Show Label

m@mnmm.@@

Inputs/Outputs

Sensors

1
C

Actustors () (O
12

]ISl

m Scientech 2428 Bottle Filling Plant

o NORR3 ]
Scientech 2428 Bottle Filling Plant N Scientech

Inputs/Outputs Mode
Sensors s e s 8w menuel (ENID Auto
12 3 a5

| Show Label

Actuators () () ( @ d)
[ L sensor [ actuators  BANC)
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e Change the Manual mode to Auto mode as shown below.

M Scientech 2428 Bottle Filling Plant
o JORRE '3

Scientech 2428 Bottle Filling Plant N Scientech

Inputs/Outputs wiode
Sensors 888w wmanus! (DD Avo
0 1 2 3 4 B
§ Show caic?

oc Pyt

e For download the program in PLC go to the Comms button then click on
Download button as shown below.

[
4 RSLogix Micro Starter - EXPERIMENT 1 RED LIQUID FILLING _FINAL E=a0a] >
e aen
File Edit View Search{] Comms [Wools Window Help
— - = = = = [Tk
|0 |- System Comms... R EmVERA]]E] ] e - » -
OFFLINE g Ha Foro Who Active Go Online i e e e e s e m
Mo Edits E Forces E Go Online ’
Driver. BB_ETHIPT Upload » [\ User £ Bit { Timer/Counter £ Input/Quipul £ Compare|
1 i
f Mode (3 _j
Py
i Clear Fault |
l Controller socket of Interface PCH V1.1 to ING sockst of Scientech 2400EH PLC
3 coirmieredy || EZERSEESSOR M Dry socfest of Interface PCB V1.1 to IN10 sockeet of Seisntach 2400EH FLC
-1 socket of Interface PCE V1.1 to IN11 sockat of Seientech 2400EH FLC
| - () Processor St EEPROM... 3 thle antry detector
4 Function File: e ttle detector
I U 10 configur. tle Level detector (For Red Ligeid)
e " 1:0/3 : Bensor_3 Bottle detector
&b} Channel Configuration 1:0/4- - Benscir 4 Botile Lavel detector
[ [=-{Z2] Program Files 1:0/3 : Sensor_5 Bottle detactor
i B svso- 1:0/6 : Sensor_6 Cap position detecter
E svs- 1:07 : Sensor_7 Bottle detector
| 1.0/8.: Sensor_8 Cap pressing datector
o LaD2- 10/ - Sensor_0 Bottls detactor
[=-[22] Data Files :0/0: Actuator_0 Conveyor belt
B Cross Reference e rne Ted byl Bils
[ o :0/2: Actuator_2 Yellow liguid filling
~=i; 00 - OUTRuT -0/3: Actuator 3 Cap fitting,
<[ 1 - mpuT Al :0/4: Actuator_4 Cap pressing |
B o craTic -0/5: Actuator 3 Labsl hd
e ] v fINTNFile2 £ 155 [
Download program to processor 4
.
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After Download a program in PLC then put the PLC in Run mode using
RSLogix Micro Strater Software.

e Click on Start/ Stop button as shown below.

Inpute/Outputs
Sensors

| Show Label
_|Actuators

. Stop icon (Red) in Start icon (Green) as shown below.

m Scientech 2428 Bottle Filling Plant E] E]

0@ x
Scientech 2428 Bottle Filling Plant Y Scientech

Inputs/Outputs Mode
Sensors (B O NN W Manual ‘ Atto
0 1 2 3 4 5 B 7 B 8
| Show Label

Actuators

o
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e Red Bottle Filling Process will start as shown below.
- %)
®v % |
Scientech 2428 Bottle Filling Plant N Scientech

Inputs/Outputs Mode

RO manusl (LD Aco
1 2 3 4 5

, Show Label

Sensors

®
o
Actuators (3 () (O
o
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Experiment 2
Objective: Study and programming of Bottle filling plant for Yellow liquid.
Equipment required:
e  Scientech 2400EH Universal PLC Platform
e  Scientech 2428 Interactive PLC Application
e AtoBTYPE USB cable
e Interfacing PCB
e  2mm patch cords
e 20 pin FRC cable

Procedure:

. Made connection between DAQ card and Module PCB ver. 1.1 is shown in

figure 1.0.

o o [a]
YOY1Y2Y3Y4Y5YGYT(§S%%%%%%%%%5
RARRERERERRERERERRR
TR ERR AR R ABIR R

X3 X4 X5 X6 X7 GNDGND X8 X9 X10 X11 X12 X13 X14 X15 +5V GND

Scientech 2428
Interactive PLC Application

Y Scientech

YO Yi Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Yi4 Y15 Tx Rx +24VGND

) --—.- _7 - o
- ‘@il =&
- - E Em s EE .
X0 X1 X2 X3 X4 X5 X6 X7 X8 X9X10X11Q © © © © © > O
ZZZZZZ§5
X

(+24V From Scientech 2400
Input/Output Interface PCB)

Figurel.0
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e Connect IN9 (Scientech 2400EH) to Interfacing PCB X9 banana socket
.Connect IN10 (Scientech 2400EH) to Interfacing PCB ) X10 banana socket
.Connect IN11 (Scientech 2400EH) to Interfacing PCB) X11 banana socket .

00

Q O o

Scientech 2428
Interactive PLC Application

. Open the Scientech 2428 CD. Open Sample Program folder and Double click on
Experiment 2.

Fde Edt Yew Semch Comms Iooh Window Help

D= & 4be — A aAmYEEGD|E] s - -

b e tainae v q

Ditvar 28_ETHE Node: 0d [STe T beer (FUF

HrLand

153 Deta Loggeg
B cosfguraton
[ st

| P Condgeraton Fles
15 (I Force Fies

M _sa_rerour o] - 1r - i

[ ' e ez f IER) .

Far Help, peess F1 {20000 APR
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USB Port.
= Open Scientech 2428 Software.

Set Program fccess and Defaults

'\E._I;. windows Catalog

‘Windows Update

@ Accessaties

) Rockwell Software
Dacuments D.E- Paint.MET

I‘j Schneider Electric

Prograrms

Settings
Search
Help and Support

Rur...

Log OFff Prashantl...

Turn QFF Computer. .,

s | Windows XP Professional

. Scientech 2428 Software will open .

Scientech 2428 Hottle Filling Plant
® v %

Scientech 2428 Bottle Filling Plant

- =S
Inputs/Outputs Mode

Sonsors & 8 @ ® venust (CHEED Ao
z 3

o 1

4 Show Label

Actuators () (
m __;Actllmors

Connect A to USB Cable between Scientech 2428 DAQ USB Socket and PC

E= &

Y5 Scientech
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When USB is Properly connect to PC then Hardware Found message will comes

as shown below.

Scientech 2428 [X]

Hardware Found.....

] m Scientech 2428 Bottle Filling Plant
o) _
Y Scientech

Scientech 2428 Bottle Filling Plant

Mode

roanie R 5

| Show Label

()

m Scientech 2428 Bottle Filling Plant.

QG x |
Scientech 2428 Bottle Filling Plant N Scientech

Maode

22888888 | e GEEED A
—. | Show Label

Actuators () o 5 )
| Sensor W Actuators o

Inputs/Outputs

Sansors
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e Change the Manual mode to Auto mode as shown below.

R ONORE
Scientech 2428 Bottle Filling Plant N Scientech

Inputs/Outputs wiode
Sensors "8 e ® manus! (LD Aco
0 1 2z 3
| Show o

[ sencor W nctuators MGG

e For download the program in PLC go to the Comms button then click on
Download button as shown below.

DM - | Testem Comma., .|-,.,;-;. E - A s [
DFLNE __[8] [NoFor  WWhoActive Go Online LT A G e e e ol
Go Onéine.
Uptais.. [P 1\ User {81 L TomnCeunm £ weuuOuat { Compars | |
Mede *
Clest Finlt
12 Controter L fa ekt of Exriedace BON VLY to INS sorkel of Scitmiach J40CEM ELC -
’. Controter Frg 2Lt dna socknt of Intecface PCB V1 | to D418 sociont of Scosmtech JO0EH PLC
2 I jna socicat of Inberface PCB V1| 1o DNT1 sociont of Scisatech J400EH PLC
b Processer 5 EEPROM,., L T —
b Funcees Fles Histograem Ettle sewztor
| tala Lusal dutbcier (Fios Rad Ligeid}
LT
F 8 5 S ot datetor
2 B Channel Cantguraton 1154 - Sessor_& Bardls Level decsctor
2] Program Fies L5 - Semaru_3 Botela dxtecior
B svso- T 06 - Semaon_6 Cap povitin deteciar
= 107 Samacr_7 Batele dntestor
: et 0% B8 Cap presming Silactcs
ot 105 . Batee_5 Dottle detucton
{5 0] Dats Fles J00-00: Actsatos_{) Convaryor balt
a 00 & 1 Actmacor_| R liguié Fithag
g oo fishrmos 0002 Actmaten 3 Fallor legad filliny
- 0003 Astmatnr_3 Cap E2ting
B n-wr 00 8. Actiton_& Cags prassing
[ sz-sratus 001 04, Aetmare_$ Labal
ARY 00 26: Acrsaror_6 Holder
g f"::;:‘ T vm—
T4 -
[ ct-counrer
RS - CoNTROL
E tod o e Y bl 12010 (Bt Boteem ) thars 80000 ey Wt el b
NT - NTEGE! Stact By Bt
[ r2.-FLost It B30
- o = iy
{157 Doa Loggng meo  f— 4 i S
B cosfguration » L
o spliods Bel 1788
Status
23 RCP Confgaraton Fies Burary B _1 Coavayor Balt
(2 Foree Fies . B8 o0
il ool E L] =
‘ i ' = : hd
AT\ Fiie 2 /1 |ERS | L

Downlaed program to processor
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After Download a program in PLC then put the PLC in Run mode using
RSLogix Micro Strater Software.

e Click on Start/ Stop button as shown below.

Inpute/Outputs
Sensors

| Show Label
_|Actuators

. Stop icon (Red) in Start icon (Green) as shown below.

m Scientech 2428 Bottle Filling Plant E] E]

0@ x
Scientech 2428 Bottle Filling Plant Y Scientech

Inputs/Outputs Mode
Sensors (B O NN W Manual ‘ Atto
0 1 2 3 4 5 B 7 B 8
| Show Label

Actuators

o
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e Red Bottle Filling Process will start as shown below.
X

Scientech

Inputs/Outputs Mode

oy
| Show Label

Actuators (3 ()

28



Experiment 3

Objective: Study and programming of Bottle filling plant for Red and yellow liquid
filling .

Equipment required:

e  Scientech 2400EH Universal PLC Platform
e  Scientech 2428 Interactive PLC Application
e AtoBTYPE USB cable

e  2mm patch cords

e 20 pin FRC cable

Procedure:

Made connection between DAQ card and Module PCB ver. 1.1 is shown in

figure 1.0.

a o o
YDY‘\YQYE\MYSYBYT%%%%%%%%%(ﬁ)%g
RARRRRERERRERERERRR
FRERARARAAERARTARZRAS

X3 X4 X5 X6 X7 GNDGND X8 X9 X10 X11 X12 X13 X14 X15 +5V GND

Scientech 2428
Interactive PLC Application

Y Scientech

YO YI Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Tx Rx +24VGND

(+24V From Scientech 2400
Input/Output Interface PCB)
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Connect IN9 (Scientech 2400EH) to Interfacing PCB X9 banana socket Connect
IN10 (Scientech 2400EH) to Interfacing PCB ) X10 banana socket. Connect
IN11 (Scientech 2400EH) to Interfacing PCB) X11 banana socket .

P

Scientech 2428
Interactive PLC Application

Open the Scientech 2428 CD. Open Sample Program folder and Double click on
Experiment 3.

D & & o R oA R RSO

[BFE 3] Proce[1] IO [ oimeosmas i
Forces Erabied 2

L [ Node' 0d! [P0\ User (BE { Tomricounier  mpatiCuipat § Compsrs

2 05 B2 || ¥ LAD =

= Costroter
4 Costrobr Prosertes
T Processo Status

‘=] ACF Canfgermon Fles. When bottle comes ifrent of 1-0.0 (IR Bevanr) the Counter O3 will start comntmg
15 (] Force Fias Bpa P
B rar o 10, [ — P
m ' (I!l\f‘e?f Iql w|
Far Help, peess FL 000 APR
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USB Port.
= Open Scientech 2428 Software.

Set Program fccess and Defaults

'\E._I;. windows Catalog

‘Windows Update

@ Accessaties

) Rockwell Software
Dacuments D.E- Paint.MET

I‘j Schneider Electric

Prograrms

Settings
Search
Help and Support

Rur...

Log OFff Prashantl...

Turn QFF Computer. .,

s | Windows XP Professional

. Scientech 2428 Software will open .

Scientech 2428 Hottle Filling Plant
® v %

Scientech 2428 Bottle Filling Plant

- =S
Inputs/Outputs Mode

Sonsors & 8 @ ® venust (CHEED Ao
z 3

o 1

4 Show Label

Actuators () (
m __;Actllmors

Connect A to USB Cable between Scientech 2428 DAQ USB Socket and PC

E= &

Y5 Scientech
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When USB is Properly connect to PC then Hardware Found message will comes
as shown below.

Scientech 2428 [X|

Hardware Found. ...

m Scientech 2428 Bottle Filling Plant
o) %

Scientech 2428 Bottle Filling Plant

Mode

Inputs/Outputs:
Sonsors 588886880 v G A
123 4 5 8 7 8 8
Show Label

Actuators () () ( C b} d)
L sensor M actuators TR

ﬁ}Sciemech 2428 Bottle Filling Plant
0@ %
Scientech 2428 Bottle Filling Plant

Scientech

Inputs/Outputs Mode
Sensors % B 8 ® 8 8 e CHEED Ao
v

| Show Label

Actuators (_ D @
Q&HJMMH(¢)

Change the Manual mode to Auto mode as shown below.
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m Scientech 2428 Bottle Filling Plant

O ® Y K

E

—

(%)

Scientech 2428 Bottle Filling Plant

Inputs/Outputs
Sensors S 58 58 &5 5 a8 8 b»
0 1 2 3 4 B B 7 B B

Actuators ()
0

wlode

s QD Ao

Show .

mmglmmmn(¢)

Scientech

. For download the program in PLC go to the Comms button then click on
Download button as shown below.

& Rotogs M St
File Edit View Search@Comms Dock  Wirdow Help
ODeEd - I System Comms...

B (R NS - AN = N IR
NoFaey  YoAstieRoOnine V- TR T e 0|

4] @ Ga Dnline
Daver AB_ETHIPY

[etd:___Jg] =

Mode 3

b1 User {50 L TemeCourer X houOwion R Cempare |

rils datmzizr
Bstla Laval etactes (Fee Rl Ligaid) =
Bl detecten
frortie Level dotector
b Processor 5t EEPRIOM.. ¥ Bioatie datnctor
b Penction Fies Histagrary L ap poasion ssewcrer
M} 0 contger B
153 Sarncr ¥ Cup prasing detacton
i B Chaneel Cosfiguration 105 Sunane5 i utacee
=-{1]) Program Fies o0 Actuator_{ Coaveyos balt
B svse- o0 Astuator_iRad ligrit Filling
B svst | o013 Astustoe_2 Valow bapad filieg
£ Joc 13- Actuster_3 Cap fiteing
& o004 Actuntee_3 Cap praming
=0 Dath Fies Jo0-05. Actuster_3 Labal
o006 Aetsatoe_§ Holder
Cross Ret 5
E R Joc07: Actata_? Rallae
B i - meT [Ohiwrs st wrcsble 110010 (et Besttom ) fhien BI:00 bt will bw on,
O =2-stanus et T B
£g s
B3 - BNARY . d
E T4 - TMER e Ak “E'
I
[ c=-countER Bul 1766
RE - CONTROL
o . p? | Whar B3-000 il b o thmm 000 (Ciotrvoryae) ol b skt
B wr - mmecEn Benary Bit_D Comveyus Actuater
[ F=-roar B0 o
= [ Data Logging w0l —3 T:._
B configuraten ¥ Bal.1766
B stats
|3 RCP Comfiguration Fies | Whaet botsla cem infromt of 1040 (5 Saruste) thn Coumtar 50 will stast cousting
Sansee_ 0
L] Ferce Fies ria =
P nn_nimer | P | 1< <yt s =
413 PFue2 £ lel 1 L]

Download program to processar

. After Download a program in PLC then put the PLC in Run mode using
RSLogix Micro Strater Software.

. Click on Start/ Stop button as shown below.
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Show Label
Actustors

s Stop icon (Red) in Start icon (Green) as shown below.

9 Scientech 2428 Bottle Filling Plant EE=E
O® S %

Scientech 2428 Bottle Filling Plant N Scientech

Inputs/Outputs Mode
Sansors CC manusl (LD Aco
0 1z 3 4
= | Show Label

Actuators ()

o
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Red and Yellow Bottle Filling Process will start as shown below.

~) Scientech 2428 Bottle Filling Plant v1.1

W — e
06 . %

Scientech

Inputs/Outputs Mode

Sensors & @ 8
o 1

Actuat 4 ~ ¢~ ¢~ | Show Labsl
ctustors (7 Tole

a
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List of Contents
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Industrial PID Controller Training System

wok L=

Scientech 2003A
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Study of PI- control action using the software for Temperature

Experiment 3

Study of PID - control action using the software for Temperature
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Safety Instructions

Read the following safety instructions carefully before operating the Scientech
2003A. To avoid any personal injury or damage to the instrument or any product
connected to the instrument.

Do not operate the instrument if suspect any damage to it.
The instrument should be serviced by qualified personnel only.
For your safety:

Use proper Mains cord : Use only the mains cord designed for this instrument.
Ensure that the mains cord is suitable for your
country.

Ground the Instrument : This instrument is grounded through the protective
earth conductor of the mains cord. To avoid electric
shock, the grounding conductor must be connected to
the earth ground. Before making connections to the
input terminals, ensure that the instrument is properly
grounded.

Use in proper Atmosphere : Please refer to operating conditions given in the
manual.

1. Do not operate in wet / damp conditions.
2. Do not operate in an explosive atmosphere.

3. Keep the product dust free, clean and dry.



Introduction

Scientech 2003 A Industrial PID Controller Training System is a complete setup to
control process through two point (ON/OFF) and three point (PID) controller. It has
two processes Temperature and Liquid level which we can control through an
Ethernet based Data Acquisition System which has 24 bit ADC and digital
input/output. Scientech 2003A also gives us the exposure to the industrial
components like Level Transmitter, Temperature Transmitter, Valves, DAQ, PID
controller and sensors. User can learn how to calibrate, install, operate and tune the
instruments for controlling the process. All electrical components are connected to the
control panel to allow students to measure signals and connect the devices in wide
variety of control configuration including open loop (manual control) and close loop
(PID control, ON/OFF control).

Scientech 2003A also has versatile software through which we can control it from
any PC which is in the local area network, software has features like logging of the
process data, live and store Graph which can be printed when needed, alarm can be
set for different points, animated real time view of complete process, easy IP
configuration.




Features
Use of Industrial Process Control elements
Heavy duty bench workstation
Electrical Control Panel
Capacitive Level Sensor
Temperature Transmitter
Interface with Ethernet based DAQ
8 Channel 24 bit ADC
Din rail mounting for DAQ
Process Control concept
RTD Sensor
Thermocouple Sensor

Start , Stop , Emergency Stop button , Indicators for Pump ,Heater , Stirrer,
Solenoid Valve, Audio Indicator, Visual Indicator

2 Types of Controller: PID Control , DAQ Control

Process Loop Tuning & Stable Process

Real-time DAQ interface with ADC & Digital input/output
Process Control by ON/OFF Controller

Process Control by PID with Auto tuning

Process Control loops

Temperature Measurement and Control

Automatic and Manual Control

Leak proof Safety measures, sturdy piping

Enhanced Electrical Safety considerations

Heat Transfer concepts

Transducer/Transmitter Calibration

Piping and instrumentation diagram

Built-In Instrumentation

Sump tank for inlet and outlet of water

User Friendly Software

Robust construction

Platform with Caster wheel arrangement for ease in movement

Online Product Tutorial



Push to On Switch
Toggle Switch
Indicator Lamp
Emergency Stop Switch
Audio Indicator
Process (Measuring) Tank
Capacity

Material

Dimension

Supply (Sump) Tank
Capacity

Material

Dimension
Temperature Sensor
Type

Wire

Rod Length
Temperature Range
Thermocouple Sensor
Type

Wire

Rod Length
Temperature Range
Heater

Supply

Ammeter

Range

Solenoid Valve
Supply Voltage

Type

Port size

2 Pressure range

Technical Specifications

6
5
5
1
1
1

15 Litres

Stainless Steel (SS304)
300 X 315 X 250 mm
1

30 Litres

Stainless Steel (SS304)
500 X 315 X 250 mm
1

RTD (PT100)

3 Wire

"

(-99 to 850°C)

1

K Type

2 Wire

"

(-200 t01250°C)

1

230 V AC (1000Watt)
1

0 to 5A, 0.2% resolution
1

+230V AC

2/2

12"

0-10kg/cm



Stirrer

Supply

Level Transmitter
Supply Voltage
Output Voltage
Cable Entry

User Interface
Read out

Outputs

Sensing rod material
Insulation

Mains

Probe Length
Temperature Transmitter
Input RTD

Output

Accuracy

Loop Supply

Electrical Control panel

1

12V DC

1

+24V DC

4ma to 20ma

2 X 1/2" BSP, SC gland brass

4 digit display+4 Keys

0 - 100%, 4-20mA LED (red), Digital, 2-1/2

: 4-20 mA PNP output ( 3 wire ) or galvanic ally

isolated (4 wire loop) ( User selectable) 4 - 20
mA output is over current safe and compatible
with PLC

Measurement Range: 10-50000 pF.

Calibration: Cali ratable over measurement
range.

Calibration method: Easy (Using DIP Switches)
Stainless steel (SS304)

Full PTFE

+24V DC @25mA (reverse polarity safe)
250mm

1

Pt100 3 wire

4 - 20 mA, two wire

+0.1% of the calibrated span

24V DC nominal (12 to 36)V DC

-MS Powder coated panel with switches,
indicator, Test Points, PID and DAQ , Ammeter
on front facia, DAQ Mounted on DIN rail
channel, multistrand wire withproper
insulated ,lugs, ferruling & neat wire dressing &
clamping



Industrial PID Controller

Input

Display

Control Action
Supply Voltage
Relay Action
Water Pump
Flow Rate
Operating Voltage
Piping

Drain valve

Size

Size

Computer Interface
Caster Wheel
Dimension (mm)
Weight

Power Supply

1

RTD (PT100), K type Thermocouple

7 segment LED, dual display
PID & ON/OFF
230V AC

Forward for cooling and reverse for heating

1

500L/h

165 -230 V AC

1/2" PVC

1

1,7

157

Ethernet

4 nos

W 3850 X D 1400 X H 1400
75Kgs (Approximately).
230V + 10%, 50 / 60 Hz



Data Acquisition System (DAQ)

Analog input 8
Analog output 2
Digital input 8
Digital Output 8
ADC Resolution (In Bit) 24
Unity gain amplifier (Buffer) : 2 (0-5V)
USB : Yes
Ethernet : Yes
Data Login (PC based) : Yes
UART Interface : Yes
Software : Yes

List of Accessories

Mains Cord 1
Ethernet Cable |
Panel Gate Key 1
Drawer Lock Key |
Flexible Pipe : 1 meter

Product Tutorial : Online



Theory
Introduction to Process Control

Process control is a statistics and engineering discipline that deals with architectures,
mechanisms, and algorithms for controlling the output of a specific process.

For example, heating up the temperature in a room is a process that has the specific,
desired outcome to reach and maintain a defined temperature (e.g. 20°C), kept
constant over time. Here, the temperature is the controlled variable. At the same
time, it is the input variable since it is measured by a thermometer and used to
decide whether to heat or not to heat. The desired temperature (20°C) is the set-
point. The state of the heater (e.g. the setting of the valve allowing hot water to flow
through it) is called the manipulated variable since it is subject to control actions.

In practice, process control systems can be characterized as one or more of the
following forms:

Discrete: Found in many manufacturing, motion and packaging applications.
Robotic assembly, such as that found in automotive production, can be characterized
as discrete process control. Most discrete manufacturing involves the production of
discrete pieces of product, such as metal stamping.

Batch: Some applications require that specific quantities of raw materials be
combined in specific ways for particular durations to produce an intermediate or end
result. One example is the production of adhesives and glues, which normally
require the mixing of raw materials in a heated vessel for a period of time to form a
quantity of end product. Other important examples are the production of food,
beverages and medicine. Batch processes are generally used to produce a relatively
low to intermediate quantity of product per year (a few pounds to millions of
pounds).

Continuous: Often, a physical system is represented though variables that are
smooth and uninterrupted in time. The control of the water temperature in a heating
jacket, for example, is an example of continuous process control. Some important
continuous processes are the production of fuels, chemicals and plastics. Continuous
processes, in manufacturing, are used to produce very large quantities of product per
year (millions to billions of pounds).

Applications having elements of discrete, batch and continuous process control are
often called hybrid applications.

Terminology:

Bi-Modal Control: A control arrangement that provides both direct acting and
reverse acting control.

Closed loop: A signal path (includes a final control element for the process) and a
process feedback (compared to the set-point to determine the deviation). A deviation
signal addresses the final control element and provides automatic control of the
process, called the Auto mode.

11



Introduction of PID Controllers

Proportional-Integral-Derivative controller is a control loop feedback
mechanism widely used in industrial control systems. A PID controller attempts to
correct the error between a measured process variable and a desired set-point by
calculating and then outputting a corrective action that can adjust the process
accordingly.

Set-Point

P_term

+ +

e e T
Integral
SR i !
Error_Value IW:K‘{ E(t)dt Kgein + CS?S::::I

- |
Derivative

-

Dterm:KddEd(tE)

o dat

Process

D_term

New Feedback Value

The PID controller calculation (algorithm) involves three separate parameters; the
Proportional, the Integral and Derivative values. The Proportional value determines
the reaction to the current error, the Integral determines the reaction based on the
sum of recent errors and the Derivative determines the reaction to the rate at which
the error has been changing. The weighted sum of these three actions is used to
adjust the process via a control element such as the position of a control valve or the
power supply of a heating element.

By "tuning" the three constants in the PID controller algorithm the PID can provide
control action designed for specific process requirements. The response of the
controller can be described in terms of the responsiveness of the controller to an
error, the degree to which the controller overshoots the set-point and the degree of
system oscillation. Note that the use of the PID algorithm for control does not
guarantee optimal control of the system.

Some applications may require using only one or two modes to provide the
appropriate system control. This is achieved by setting the gain of undesired control
outputs to zero. A PID controller will be called a PI, PD, P or I controller in the
absence of the respective control actions. PI controllers are particularly common,
since derivative action is very sensitive to measurement noise, and the absence of an
integral value prevents the system from reaching its target value due to the control
action.

The PID control scheme is named after its three correcting terms, whose sum
constitutes the manipulated variable (MV). Hence:

MV(t) = Pout + lout + Dout

where, Pout, lout, and Dout are the contributions to the output from the PID
controller from each of the three terms, as defined below.
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Industrial PID Controller

A proportional-integral-derivative controller (PID controller) is a control loop
feedback mechanism (controller) widely used in industrial control systems. A PID
controller calculates an error value as the difference between a measured process
variable and a desired set point.

Terminal Connection detail

(1) (6)|N
noz[ - RTDI
@ ®:>
\s [1]8
com2 ®-' TC-
NO1 P RTD2
{ O « ® RTD3
o
coMm1 Of
Connection Diagram
For Thermocouple
MM EFMOC UL E
+ -
6 | 7|89 |10
TC+ TC-

Connector Thermocouple (T/C) according to polarity shown .Positive of T/C at
terminal no. 7 and negative of T/C at terminal no. 8

Typical Connection for Loads

1. For Load Current less than 0.5A
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Configuration Scheme (Parameter Setting)

Configuration Scheme (Parameter Setting)

To Enter configuration: Press . &' for 3 seconds

Display
Key Press Name Description
Upper Lower
Press . CEL? 0000 Set point 2 {-99 to max. %{ange of
' sensor for 1°C resi -
+@ for3 99.9 ti 999.9 for 0.1°C
sec resl
* 1 .
Press . m OFF Tuning | Autotune: To tune the
mode instrument select
Tune 00 and come out
of config. Tune LED
will blink indicating
tune is in progress
&p.css o * Manual |Programmable form -
Reset  |99.1 to 99.9 for 0.1°C

‘Press .' ﬂ P L- Input Sensor |Select input sensor
type options: J (J)/K
n @R (0)/S
(s)/RTD(rtd)
.Press _ Display Resolution 0.1 or 1°C
Resolution |[Valid only for J (j)/K
(k)/RTD (rtd)]
‘Press r' L H ! Output mode | Select reverse rE for
of Relayl |Heating & forward Fd
for cooling
Application
.Press r' .l_ H E Output mode |Select reverse rE for
of Relay2 |Heating & forward Fd
for cooling
application
.Press - m Set point 2 | Absolute/Deviation
5 E & e toggle between

AbS/dEV mode by
pressing of +keys

15




.Press - m Hysteresis of | Programmable from
HY5¢2 Set2  [0.1t099.9°C
.Press m Proportional | Proportional band
Band programmable  from
0.0 to 400.0°C
Note: To operate in ON/OFF mode make Pb=00
‘Press n t k 0120 Integral  |Integral time (reset)
- Time programmable from 0
to 3600 sec. This
parameter is prompted
only in PID mode. i.e.
When PB>0
.Press d E {1 L. 030 Derivative | Derivative time (rate)
- Time Programmable from 0
to 200 sec. This
parameter is prompted
only in PID mode. i.e.
when PB>0
&pcss .l_' H .l: Cycle Time |Range 1 to 100 sec
‘Press H ‘l G H High Level |Select the maximum
Limit limit of setpoint
;s T TR | Lock set | Lock setpoint1
- S i point Toggle between no
/Yes with each press
of + keys
&, ) 5 p E BGEE | Lockset | Lock setpointl
L point Toggle between no
/Yes with each press
of + keys
‘Press m Reset Reset all parameters

NSEE

to default values.
Toggle between no
/Yes with each press

of .+ . keys

Press ‘ +'for 3 Sec. To come of programming
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Data Acquisition System (DAQ)

Scientech 632i Data Acquisition System is very useful for sensing and controlling
digital and analog signals of any process. It makes easy and interesting to interface
real world signals with PC through Ethernet. For easy connection screw terminals
are provided. It comes with very versatile software which uses simple USB and
Ethernet communication protocol so that user can use or design own software
according to its need.

SR{ el CRLECLCCEr UL EDE

X0 X1 x2 K!Ml!ﬂn(’llﬂm'lﬂ Y1 Y2 Y3 Y4 Y5 Y& YT +5VGND

Nuis Technologies Pus. L1d.

Nvis 632 Data Acquisition System

AlD Al AI2 AID GND AM AI5 Al Al7 GND DOD DOt BiY BO1 BIZ BOZ Tx Rx +5V GND

Data acquisition systems, as the name implies, are products and/or processes used to
collect information to document or analyze some phenomenon. In the simplest form,
a technician logging the temperature of an oven on a piece of paper is performing
data acquisition.

Data acquisition (DAQ) is the process of measuring an electrical or physical
phenomenon such as voltage, current with a computer.

Sensor DAQ Device Computer
Signal Analog-to-Digral Dirjvar Application
Conditioning Converter Software Softwara
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Resistance Temperature Dependent (RTD)

Resistance temperature detectors or RTD’s as they are more commonly known, are
another common way to measure temperature. RTD’s were developed in Europe
about a century ago but have only become popular in the United States in the last 25
years. RTD’s are very similar in appearance to thermocouples but they function
completely different.

As you may remember, thermocouples produce a very small voltage when heated.
An RTD does not produce any voltage and so it relies on an instrument for power.

RTD’s are electrical resistors that change resistance as temperature changes. With
all common types of RTD’s, the resistance increases as the temperature increases.
This is referred to as a positive temperature coefficient.

Sensor Inner structure
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Thermocouples
A thermocouple is a sensor for measuring temperature. This sensor consists of two
dissimilar metal wires, joined at one end, and connected to a thermocouple
thermometer or other thermocouple-capable device at the other end. When properly
configured, thermocouples can provide temperature measurements over wide range
of temperatures. The Thermocouple is by far the most commonly used type of all
the temperature sensor types. Thermocouples are popular due to its simplicity, ease
of use and their speed of response to changes in temperature, due mainly to their
small size. Thermocouples also have the widest temperature range of all the

temperature sensors from below -200°C to well over 2000°C.

Thermocouples are thermoelectric sensors that basically consists of two junctions of
dissimilar metals, such as copper and constantan that are welded or crimped
together. One junction is kept at a constant temperature called the reference (Cold)
junction, while the other the measuring (Hot) junction. When the two junctions are
at different temperatures, a voltage is developed across the junction which is used to
measure the temperature sensor as shown below.

Thermocouple Construction

Vs
Iron ? The voltage output
Th B beingthe temperature
(H;ij:;zzr? Vout difference between the
¥ two dissimilar junctions
Ji Constantan (Vo= Vi-Vz)

Vz
‘T‘l The reference
(Cold) Junction

The operating principal of a thermocouple is very simple and basic. When fused
together the junction of the two dissimilar metals such as copper and constantan
produces a “thermo-electric” effect which gives a constant potential difference of
only a few millivolts (mV) between them. The voltage difference between the two
junctions is called the “Seebeck effect” as a temperature gradient is generated along
the conducting wires producing an emf. Then the output voltage from a
thermocouple is a function of the temperature changes.

If both the junctions are at the same temperature the potential difference across the
two junctions is zero in other words, no voltage output as V| = V2. However, when

the junctions are connected within a circuit and are both at different temperatures a
voltage output will be detected relative to the difference in temperature between the
two junctions, V1 - V7. This difference in voltage will increase with temperature
until the junctions peak voltage level is reached and this is determined by the
characteristics of the two dissimilar metals used.

Thermocouples can be made from a variety of different materials enabling extreme

temperatures of between -200°C to over + 2000°C to be measured. With such a
large choice of materials and temperature range, internationally recognised standards
have been developed complete with thermocouple colour codes to allow the user to
choose the correct thermocouple sensor for a particular application. The British
colour code for standard thermocouples is given below.
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Level Transmitter

A Level Transmitter is simply an instrument that provides continuous level
measurement. Level transmitters can be used to determine the level of a given liquid
or bulk-solid at any given time.

C ® mAmp L= Rs-us PNP O/P
- S =

= .1.—1—5‘.' S Ver 3.0

DC Supply GND GND  Output
9V-30V (4-20mA)

Working Principle:

A capacitor is formed when a level sensing electrode is installed in a vessel. The
metal rod of the electrode acts as one plate of the capacitor and the tank wall (or
reference electrode in a non-metallic vessel) acts as the other plate. As level rises,
the air or gas normally surrounding the electrode is displaced by material having a
different dielectric constant. A change in the value of the capacitor takes place
because the dielectric between the plates has changed. RF (radio frequency)
capacitance instruments detect this change and convert it into a relay actuation or a
proportional output signal. The capacitance relationship is illustrated with the
following equation:

C=0225 K (4)
D

Where:

C = Capacitance in pico Farads

K = Dielectric constant of material
A = Area of plates in square inches

D = Distance between the plates in inches
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Temperature Transmitter

Temperature transmitter is an electrical instrument that interfaces a temperature
sensor (e.g. thermocouple, RTD, or thermistor) to a measurement or control device
(e.g. PLC, DCS, PC, loop controller, data logger, display, recorder, etc.).

A temperature transmitter combine a temperature sensor RTD or Thermocouple and
transmitter in same instrument. The sensor measure the temperature while
transmitter amplies and transmit the signal to monitoring system or a control room.
A temperature transmitter measure temperature and convert it into a current signal 4
to 20ma that is proportional to the temperature measured.

10V-30V
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Software Installation
Unpacking
After receiving your Scientech 2003 A package, please inspect its contents first. The
package should contain the following

Scientech 2003A Industrial PID Controller Training System (Measuring tank ,Sump
Tank , Control Panel , PVC Pipes , Sensor Unit (RTD , Thermocouple , Stirrer ,
Level Transmitter) and CPVC Pipes and Flexible

List of Accessories

Ethernet Cable, Mains Cord, Flexible Pipe (2 Meter),Panel Gate Key, Drawer Key
Product CD Contains , Manual, Software setups folder

Mysql _essential5.1.43win32

Mysqlguitools5.0r1 7win32#
Scientech 2003 A setup
e  [SSetup Prerequisites

Scientech 2003A DAQ needs MySQL for data base system installed in user
PC/Laptop
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MySQL Installation
Insert the CD into the CD drive of your computer and go to Software folder.

Step 1: CD Contains>Software setups> Mysql - essential5.1.43-win32 then
Double click on icon shown below

b Scientech J003A ¢ Software + MySOL = | op [ Sk M Tl
Cigaize > @Inctall = Sharewith e Hewdoider =~ A9
i Favorites -
B Desitng l &M-mmid-ﬂﬁ-ﬁnﬂ

& Downloads 18 mysql-gui-tocks-5.0-rt7-wind2 5711
U Recent Places

i Libraries
o Docismarty
o' Music
i Pictures
H videos

& Computer
B Locsl Bisk (09
s Mo Valume (D)
izw Locel Dk (E)
(a LOCAL DISK ()
(s Local Disk ()
a N Vohume (H:]

i Metwork

mysql-essential-5.143-win32 Date meddien 213010 33 PM Date crastec 13/04/ 018 1142 AM
indlews Instaliee Packege wre 390 M8

Step 2: Click on Next tab shown below.

i MyS0l Server 5.1 - Setup Wizard

Welcome to the Setup Wizard for MySOL
Server 5.1

The Setup Wizard will install My3OL Server 5.1 release 5.1.43
on your compuker, To continue, click Mext,

WARMNING: This program is protected by copywright law,

3 | g ]
ook L Nexts [ Cancel
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Step 3: Click on Complete Check box then click on NEXT tab shown below.

i My5S0L Server 5.1 - Setup Wizard

Setup Type

Choose the setup type that best suiks vour needs.

Flease select a setup type.

() Typical

— Common program Features will be installed. Recommended For
general use,

- program Features will be installed, (Requires the most disk
v 'El space,]

— ¥ Choose which program Features vou want installed and where thesy
L™ E will be installed. Recommended For advanced users,

< Back g [exk = 2 Cancel

Step 4: Ready to Install the Program window will be open then Click on Install
tab shown below.

i MySQL Server 5.1 - Setup Wizard

Ready to Install the Program

The wizard is ready ko begin installation,

IF wou want ko review or change any of wvour installation setbings, click Back, Click Cancel to
et the wizard.

Current Settings:

Setup Type:

Camplete

Destination Folder:

CiiProgram Files\MySOLIMySOL Server 5.1%

Daka Folder:
CADocuments and Settingshall Users\Application DabalfMySQLMeSOL Server 5010

Zancel
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Step 5: Click on Next tab shown below.

My50L Enterprise

y A MySQL Enterprise subscription is the most
comprehensive offering of MySQL database
software, services, and suppqrt to ensure - your.

M L..l S Q L business achieves the highestlevels afrellabllltg,
security, and uptime.

Enterprise ) An Enterprise Subscription Includes:

1. The MySQL Enterprise Server-The nmtmllable secure,
version of the world’s most popular ‘open sou da :

2. MySQL Enterprise Monitor Service-An aul
assistant.

3. MySQL Production Supp
you need it, along with ¢

(et el

Step 6: Click on Next tab shown below.

e

My5QL Enterprise [X|
MHSE‘RL
The MySQL Enterprise Monitor Service

« Quickly identifies your
most expensive 5QL code
across all your servers.

« MySOL Advisors and 125+
Best Practice Rules ensure
security and performance.

- Alerts and Expert Advice
on howto fix prpblans and
‘tune for peak perfqmarm

More ...
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Step 7: Wizard complete window will be open , click on Configure the MySQL
Server now check box and Click on Finish tab shown below.

iE MySQL Server 5.1 - Sefup Wizard

Wizard Completed

Setup has finished installing MywSQL Server 5.1, Click Finish ko
exit the wizard,

Configure the MyS0QL Server now
lUse this option ko generate an optimized MwSOL config
file, setup a Windows service running on a dedicated port
and ko set the password For the root account,

@egister the MySQL Server now

se this option ko register this MySQL server with
SunConnect service, to receive automatic update
nokifications on Future releases and other free offerings,

A browser window will open briefly to allow you ko
complete the reqgistration.

e — | -
= Back & Finish Cancel

Step 8: Welcome to the MySQL Server Instance Configuration Wizard 1.0.16.0
Window will be open then click on Next tab shown below.

Welcome to the MySOL Server Instance
Configuration Wizard 1.0.16.0

The Configuration Wizard will allow vou to configure the
MySOL Server 5.1 server instance, To Conkinue, click
Mexk.

ancel |
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Scientech 2003 A Industrial PID Controller Training System

Step 9: MySQL Server Instance Configuration window will be open, click on
Standard Configuration check box and Click on Next tab shown below.

MySOL Server Instance Configuration Wizard

MyS0L Server Instance Configuration

Configure the Mw3QL Server 5.1 server instance, i

Please select a configuration bype.

" Detailed Configuration

¥ Chaose this configuration bype ko create the optimal server setup For
; this rachire,

&+ Standard Configuration:

se this only on machines that do not already have a MySQL server
installation. This will use a general purpose configuration for the
server that can be tuned manually,

< Back J E Mext = : Cancel |

Step 10: MySQL Server Instance Configuration window will be open, click on
Install as Windows Services then click on Next tab shown below.

MySQOL Server Instance Confipuration Wizard

MyS0QL Server Instance Configuration

Canfigure the MySQL Server 5.1 server instance,

Please set the Windows options.

v Install As Windows Service

S0 This is the recommended way o run the MySOL server
{ on indows.,
Service Marne: 1MySQL vi

¥ Launch khe MySOL Server automatically

[ Include Bin Directory in Windows PATH

Check this option to incude the direckory containing the
server | client executables in the Windows PATH wariable
50 they can-be called From the command line.

Cancel
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Step 11: MySQL Server Instance Configuration window will be open, click on
Modify Security Settings then click on Next tab shown below.

MyS50L Server Instance Configuration Wizard

MySL Serwver Instance Configuration

Zonfigure the MySOL Server 5.1 server inskance,

i Enter the rook password,

Retype the password.

Please set the security options.

@‘Iodiﬁr Security Settings

A PMlews root password:
ot Zanfirm:

[ Enable root access From remote machines

I Create An Anonymous Sccount

This option will create an anonymous accounkt on this server, Please
noke that this can lead ko an insecure swskem.

_ _
ok | B mers o] cwnem |
Ly g

Step 12: MySQL Server Instance Configuration window will be open then click on
Execute tab shown below.

My50L Server Instance Configuration Wizard

MySQL Server Instance Configuration

Canfigure the MySOL Server 5.1 server instance.

Ready to execute ...

() Prepare configuration
() Write configuration File
() Start service

() Apply security settings

Please press [Execute] to start the configuration.

Zancel
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Step 13: MySQL Server Instance Configuration window will be open then click on
Finish tab shown below.

MySQL Server Instance Configuration Wizard

MyS0L Server Instance Configuration

Configure the MySQL Server 5.1 server instance.

Processing configuration ...

(v} Prepare configuration
(] Write configuration file  (CoProgram Filas My SQLIMySOL Server 5 inny inf)
4 Start service

& Apply security settings

Configuration file created.
Windows service MySQL installed.
Service started successfully.
Security settings applied.

Press [Finish] to close the Wizard.

User must install Mysql-gui-tools5.0-r17-win32

Step 14: Go to the CD Contains>Software setups> Mysqlguitools5.0r17win32 and
double click on mysql gui tools 5.0r17win32 shown below.

{; . J®| | v Scientech 034 » Softwsre b MSQL
rgenize»  {@inetsd = Shamaithw  Newfeides
Favortes
M Desiecp gl

8 Dovnizads [ 15! mysgh-gui-taols-5.0-A7-wind2 STLLZOGI0EE AN Windows Installes 7,281 K8 ]
| Recent Places

A Libraries

&l Documnents
o Music

& Pictures

8 videos

8 Computer
& Locel Disk (T
4 New Volume (D)
o Laca
s LOCAL DK §
» Local Disk (G2}

e Mew Veluma (H:)

i Network

mysql-gui-tock-50-r17-win32 Dete modified: 5112000 1017 AM Date created: 12/24/2018 11:42 AM
Windowy Instalfer Packege e 16,8 ME
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Step 15: Welcome to the Setup Wizard for MySQL Tools for 5.0 Window will be

open then click on Next tab shown below.

it? MySQL Tools for 5.0 - Setup Wizard

Welcome to the Setup Wizard for MySOL Tools
for 5.0

The Setup wizard will install FMwSQL Tools For 5,0 on waur
computer, To conkinue, click Mexk,

WARMIMG: This program is protected by copyright law and
international treaties,

Cancel

Step 16: License Agreement Widow will be open, Click on Accept the terms in
license agreement check box and click on Next tab shown below.

= E:,._-\:_'}.:

i My50L Tools for 5.0 - Setup Wizard

License Agreenment ¥4

Please read the follmwing license agreement carefully.

Copyright (C) 2003-2006 MySOL AB, 2002 Sun Microsystems, Inc. s

This prograrn is free software; you can redistribute it and/or modify

it under the terms of the GNU General Public License as published by
the Free Software Foundation: either version 2 of the License, ot

{at your option any later version,

This program is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GHU General Public License for more detais.

(51 accept the kerms in the license agreement;

{1 do not accepk the terms in the license agreement

= 32
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Step 17: Setup Type Window will be open , Click on Complete Check box and click
on Next tab shown below.

i MySQL Tools for 5.0 - Setup Wizard

Destination Folder 4
Click Mext to install to this Folder, or click Change toinstall to a different Folder. \ b

ﬁ_."'-. o Inskall MySOL Tools For 5.0 bod

Z:\Program Files\MySQLYMySOL Tools For 5,00

Step 18: Select a Destination Folder for MySQL Tools and click on Next tab shown
below.

i MySQL Tools for 5.0 - Setup Wizard

Setup Type = ;
Choose the setup tvpe that best suits wour needs, ™ 4

Please select a setup bvpe.

Al program Features will be installed. (Requires the most disk
space. )

Choose which program Features wou want installed and where they
will be installed: Recommended for advanced users.

(8 =
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Step 19: Ready to Install the Program, click on Install tab shown below.

i MySQL Tools for 5.0 - Setup Wizard

Ready to Install the Program

The wizard is ready to beqin installation.

IF wou want ko review or change any af your installation settings, click Back. Click Caricel ko
exit-the wizard. '

Current Settings:

Setup Type:

Camplete

Ciestination Folder:
CAProgram FilesiMySQLIMySOL Tools For 5.0

Step 20: MySQL Tools Setup will install completely then click on Finish tab.

i MySQL Tools for 5.0 - Setup Wizard

Wizard Completed

Setup has finished installing MySOL Tools For 5.0,

|Co
(il]
&
1)
o
]
(]
q
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Scientech 2003A Setup Installation
Step1: Double click on Scientech 2003 A Setup.

Share with = ev folder == b 6

Marre

i Favorites

M Desioop L Framework File foides
8 Downicads & MySOL File Fricier
L Recent Places ; Filé felder
B sop Application 000 K
4 Libraries L
[3] Documents % Mun oz sdministrator
o Music Ehaot comp:
i" Kl Share with b
Video:
il B Addtoarchive.
P B Addto "setup.rar”
& Locwimi () B Cormpress and email...
AR B Compress to setupra and smal
@ )
e Restore previous wersions
s
(o LOCAL DISK (7 Send to .
cx Local Disk (G o
s New Votame (]
Copy
i Mtk Create shortcut
Delete
Rename
Properties
P et Oeteenodfied IIZNAETSOPM  Datecrested 1224/IH8937 AM
bl 2¢sliction Siem B85 MB

Step2: Click on Next tab shown below.

‘_ﬁl Scientech 20034 - InstallShield Wizard m

- Welcome to the InstallShield Wizard for
Scientech 2003A

The InstallShield(R) Wizard will install Sdentech 20034 on your
computer. To continue, dick Mext.

WARMING: This program is protected by copyright law and
international treaties.
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Step3:Accept the license agreement and click Next tab shown below.

. .
14 Scientech 2003A - InstaliShield Wizard [

License Agreement

Flease read the following license agreement carefully.

Scientech Technologies Put. Ltd. END USER LICENSE AGREEMENT

L3

ATTENTION: THIS 1S A LICENSE, NOT A SALE. THIS PRODUCT 1S
FROVIDED UMDER THE FOLLOWING END USER LICENSE AGREEMENT
("EULA") AMD ALL APFLICABLE ADDEMDA ("LICEMSE") WHICH DEFIME
WHAT YOU MAY DO WITH THE PRODUCT AND CONTAIM LIMITATIONS ON
WARRANTIES AND/OR REMEDIES. THIS LICENSE IS GRANTED BY
Scientech Technologies Pvt. Ltd. AND INCLUDES THE FOLLOWING:

1. GENERAL LICEMNSE AGREEMENT

@ I accept the terms in the license agreement ] Print

i I do not accept the terms in the license agreement

InstaliShield

[ <Back [ text> )| cancel |

N

Step4: Click on Install tab. Installation gets start shown below.

. .
14 Scientech 2003A - InstaliShield Wizard [

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation,

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

InstaliShield
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StepS: Click on Finish tab shown below.

[ scientech 20034 - InstaliShield Wizard

The InstallShield Wizard has successfully installed Scentech |
20034, Click Finish to exit the wizard.

un::h Scientech 20034

35



Scientech 2003 A Software Detail

D @

@ ®

®

@ ©

N) Scientech 2003Afind:
—

| PID Controller Training System|

e, LOOA

p— -

L SelectP (5)Start % Startlogging , Search

'Scientech 2003A

§ Delete " Settings

@-l_ Industrial PID Controller Training System

14

— 1 3
J UV Tmuulm:d\

') Stop Watch gl Configure DAQIP  J) Set Alarm

2 Manual

) About Us

Controls

& Ethernet Link 192.168.0.190

Level Sensor

00.00 (mA) 00.00 (mA)

Temperature Sersor

Warning:

Your Current Liquid Level is below
critical (35 %).

So the heater i disabled to prevent

the damage of coil,

T-?':-:umts-cm 3];

Sensor Qutpst fnd)  00.00

v 2 sy

Sensor Qutput (mA)} 00,00

|MTW:

Of Qi @

ol o1 e

Emergency Stop

Actuat

T @
)
O @
&9
% @
~= o
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Enter IP: Enter IP Tab is used for Enter the IP of DAQ in software.

Enter Valid IP =

Enter IP

Start: Start tab is used for Start a DAQ.

Start Logging: This tab is used for logging of Data like Temperature and
Level output graph.

Search: This tab is used for see the logging data.

E -_—
5% Search l S ]
_'I-'empemtm Lewvel |
Temperature vs Time
1.2 T T T T
1.0 +
o 08 4
2
2
® 06 4
@
a
£
2 04l
02 4
0.0 t } t }
00:00:00 06:00:00 12:00:00 18:00:00 00:00:00
Time
|—— Temperature —— Set Point |
From: _ : . e oy EE To: Data/Second ~
HH:mm:ss {dd/mm.Ayyy) HH:mm:ss {dd/mm.fyyyy)
[ Search l ‘ Clear ‘ l Table ‘

Delete: This tab is used for delete the logging data.
Setting: This tab is used for Selecting a Temperature PID & Level PID.

Stop Watch: This tab is used to see the time of Industrial PID Controller
heating process.

37



' StopWatch

I Lap Time (HH:mm:ss)

I

8. Configure IP: If you want to Configure Scientech632i according to your
network, you change the IP Address, Gateway, Subnet Mask, Primary DNS,
and Secondary DNS according to your system network. If you configured
Ethernet according to your system network is complete, click on to Save
Configure button.

) Nvis 632CB - Mozilla Firefox
Fle Edit Yew History Bockmarks Tods

| Pavis B32CE l

| £ [0 192:188.0.191jpratectfeonfig htm A

Nois 632iC8 - DAQ

Home Metwork Configuration Help
Network Configuration

This page allows the configuration of the board's network settings.

GAUTION: Incorrect settings may cause the board to [ose network
connectivity. Recovery options will be pravided on the nest page.

Enter the new zettings for the board below:

MAG Address: |0004ATI0CF TG

Host Name: [NVE3R2 |

[ Enable DHCP

1P Address: 1182.168.0.191 |
Gateway: [192168012 |
subnet Mask: 255 256 266.0 |
Primary DNS: 116416445 |

|

Secondary DNS: 16416444

Save Config
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9. Set Alarm: This tab is used for set a alarm for Temperature and level at
different set points.

Sethlarm papmn— @
Set Level Alarm Set Temperature Alarm
_ Level _ Temperature
I
Lewvel (%) T Temperature (C)

10. Manual: When you click on ts the manual button then manual of Scientech
2003 A will open.

11. Ethernet Link: This tab indicates whether the hardware is connected to
LAN or not.

12. Temperature: This tab is used for see the graph between RTD Temperature
and Time.

13.  Live View: This tab is used for control and see a real time change in the
Process.

14. Level: This tab is used for see the graph between water level % and Time.

Controls: This tab is used for control (like start, stop, Emergency Stop, Heater,
pump, solenoid valve, Stirrer ).

Actuator: This tab is used for see a status of Actuator (Pump , Heater , Stirrer ,
Solenoid valve, Visual Indicator, Audio Indicator)

Temperature: This tab is used for See a current temperature of RTD and set the
setpoint for Temperature.

Level: This tab is used for see a current level of water and set the setpoint for Level.
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How to open Scientech 2003A Software
Step6: For open a Scientech 2003 A software follow below given path.

3 I

Computer  Scientech
2400GMNH

=

Metwork 2

Factory IO
Fatek PLC
FLASH Programming Tools prashant tomar
Fouit Reader 5.0
Games Documents
ITS PLC Professional Editicn
LeviStudiol Pictures
. Maintenance
Microsoft Office
MySQL
Mvis Technologies Put. Ltd
MNvistech
PCLing2 High-5peed USE Bridge Cable
Rockwell Automation s
Rockwell Software

Music

Computer

Control Panel

Devices and Printers

| Scientech
S

Default Programs

:\}: Scientech 2308 Help and Support
Nk Scientech 2472
NY Scientech 2473
N¥ Scientech 2474
Remote View SensorLab

Back

Step7: After above step Database Connection window will open. Enter “root” in
Password window and click on Connect window as shown below.
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Database Connection

Server Host localhost

User Mame root

Step8: Scientech 2003 A Software window will open as shown below.

N Scientech 2003A Industrial PID Controller Training System Ver. 1.0.0.4

O =

ki Select P (3)Start % Start Logging

Scientech 2003A

Live View | Temperaturs | Lavel

Industrial PID Controller Training System

"\ Search i Delete /¥ Settings {13 Stop Watch |4 Configure DAQIP M SetAlarm [ Manual

5} About Us

@ Ethernet Link 192.168.0.190

Current
Temperalure

Sersor Ourput (d)  00.00

Temperature I .
Set Point 2

e

Start Stop.

Liquid Level
Sensor Output () 00.00

Warning:
Your Current Liquid Level is below
critical (35 %).

So the heater is disabled to prevent
the damage of coil_

Current BE Liquid Level

Set Point

B

BO

Pump Heater

© @

Stirer  Solenoid Vaive _@_
© O

Controls Actuators

Pump

< @
&~ @
O @

Solenoid Valve

Visual Indicator

X @
— &

Emergency Stop.

Step9: Enter the DAQ IP and click on OK tab as shown below.

Enter Valid IP

=

Enter IP

41



Step10: Hardware Found” message will comes then click on “OK” Tab as shown

below.

N} Scientech 20034 Industrial PID Controller Training System Ver. 1004

SelectlP (W) Stop % Start Logging

Scientech 2003A

Live View | Temperature | Level |

_ Search

[if Delete 9 Settings {3 Stop Watch g Configure DAQ P

Industrial PID Controller Training System

— | BN WY

L= =

A Set Alarm

£ Manual

@ Ethernet Link 192.168.0.190

Current 7] | Temperature

Sonsar O Information

Cus
Liguid L,

Warning:
Your Current Liquid Level is below
critical (35 %)

So the heater is disabled to prevent
the damage of coil.

0; Hardware found +

Controls Actuators

Pump
@“’" @s'"’ ' @
e | @

© O

Stirer  Solenoid Valve

© O

Emergency Stop

i About Us ‘

O @
o

1 1) 2598  757px

Step11:After above step this window will be open as shown below.

100% (=)

Ny Scientech 2003A Industrial PID Controller Training System Ver, 10.04 - - -

= .ﬂ

A= SelectlP  (¥)Start % Start Logging

7\ Search

1f Delete ¥ Settings {1 Stop Watch | Configure DAQIP

A et Alarm

{= Manual

% About Us

@ Ethernet Link 192.168.0.190

Sensar Output [mA)  00.00

DAQ Temperature -

Warning:
Your Current Liquid Level is below
critical (35 %).

So the heater is disabled to prevent
the damage of coil.

Scientech 2003A
Industrial PID Controller Training System
Lve Vi | Tempersre | Level Controls
Current Temperature - L Hlep
Te-m";i"'““" Temperature LIl  SetPaint HE = @ @
Sensor Output nd)  00.00
™l Liquid Level 71 -
u.:i::eL’:-el BLI Set Point BLI = Poann oo

© O

Stirrer  Solenoid Valve

O

Actuators
Pump

T @
& @
O @
5
a3
— &]
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Step12: When you click on to the Config. DAQ button Authentication Required
window will open.

: o —— e e maa = E 5 5
S} Scientech 20034 Industrial PID Controller Training System Ver. 1.0.0.4 . . e |
— g -
‘ mhSelectlP  (B)Start % Startlogging i Search  [if Delete  J¥Settings {1 Stop Watch l |l Configure DAQ IP. hsa Alarm {5 Manual %Yy About Us ‘

Step13:Enter User Name ““ admin” and Password “stpl” and click on OK Button is
shown below.

Authentication Reguired

9 i username and password are being requested by Btbpe 192, 168,0,191, The sike says: "Protected"

User Mama: |jd_|‘qin |

Passward: | seee |

[ (54 ] [ Cancel J

Step 14: After above step Scientech632i — DAQ window will be open. Please do not
change the Mac Address and Host Name. If you want to Configure Scientech632i
according to your network, you change the IP Address, Gateway, Subnet Mask,
Primary DNS, and Secondary DNS according to your system network. If you
configured Ethernet according to your system network is complete, click on to Save
Configure button.

Note: If user want to reset all Network Configuration into default Configuration.

Please press reset switch and restart DAQ, release switch after 10 second.

) Nvis 632iCB - Mozilla Firefox

Ble Edit Yew Hstory Bockmarke Tods Help

| s 632iCH | + ‘

[ 192:168.0.19t fprotectfconfig bt el 0 eyt

Nois 632iC8 - DAQ

Home Metwork Configuration Help
Network Configuration

This page allows the configuration of the board's network settings.

GAUTION: Incorrect settings may cause the board to [ose network
connectivity. Recovery options will be pravided on the nest page.

Enter the new zettings for the board below:

MAG Address:  0004AJI0CF 79 |
Host Name: [Nve32 |
[ Enable DHCP
1P Address: [192:168.0.191 J
Gateway: [192168012 |
SubnetmMask:  |2552552560 |
Primary DNS: 116416445 |
Secondary DNS: 16418444 |

Save Config
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Addressing Detail

DAQ Input Addressing Detail

Ferrule no. DAQ Input Addressing Component
0 X0 (Digital Input_1) Start Button
1 X1 (Digital Input_2) Stop Button
2 X2 (Digital Input_3) Pump Button
3 X3 (Digital Input_4) Heater Button
4 X4 (Digital Input_5) Stirrer Button
5 XS5 (Digital Input_6) Solenoid Valve Button
6 X6 (Digital Input_7) Emergency Stop Button
DAQ Output Addressing Detail
Ferrule No. DAQ Output Addressing Component
10 YO0 (Digital Qutput_1) Pump & Its indicator
11 Y1 (Digital Output 2) Heater Indicator
12 Y2 (Digital Qutput_3) Stirrer Indicator
13 Y3 (Digital Output_4) Solenoid Valve & Its indicator
14 Y4 (Digital Qutput_5) Visual Indicator
15 Y5 (Digital Qutput_6) Audio Indicator
16 Y6 (Digital Qutput_7) Stirrer
17 Y7 (Digital Output_8) Heater
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Switch Setting for PID Experiment

Notel: When you perform PID Experiment please keep all toggle switches at below
given position.
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Switch Setting for DAQ Experiment

Notel: When you perform DAQ Experiment please keep all toggle switches at
below given position.

Note: Before Starting a experiment Fill the Measuring tank to 35%
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Experiment 1

Objective: Study of P- control action using the software for Temperature.

Equipments Needed:

Scientech 2003 A Industrial PID Controller Training System
Scientech 2003A Software V1.1
Ethernet Cable

Mains cord

Note: Before Starting a experiment Fill the Measuring tank to 35%.

Procedure:

Connect Mains cord to Mains socket of Scientech 2003A.
Turn on the Rocker (Power) Switch.

Connect Ethernet Cable between PC/Laptop Ethernet Socket and Scientech
2003 A Ethernet Socket.

Put the switches in the position as shown in the image below
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Open the Scientech 2003A Software , select IP and click on Start tab.

e  “Hardware Found” message will comes then click on “OK” Tab as shown

below.

Information

|ol Hardware found

s  After above step this window will be open as shown below.

) Scientech 2003A Industrial PID Controller Training System Ver, 1.0.04 - = - ol
gaSelectlP (B Start % Startlogging \ Search i Delete ¥ Settings (1§ StopWatch i Configure DAQIP  J SetAlarm [ Manual N} About Us

Scientech 2003A

Industrial PID Controller Training System

@ Ethernet Link 192.168.0.190

Your Current Liquid Level is below
critical (35 %).

So the heater is disabled io prevent
the damage of cail.

= s Controls
Level Senser Tostowrine Soue L. Current D]J TE;eﬁm?u;-e Fl Start Stop.
00.00 (mA) 00.00 (mA)} ‘emperature 'oinl
[ SersorOutput imA)  00.00
Current DI'I Liquid Level Hl‘l -
L| LiquidLevet LdLd  SetPoint [} = o
Sensor Qutput (mA). 00.00

Stirer  Solenoid Valve

O O

Actuators

T @
&> @
< @

K-

Visual Indicator
X @
=g

=

° Before Starting a experiment Fill the Measuring tank to 35%. Press or Click on
( Start tab (X0) then Visual Indicator (Y4) will be 'ON'. Pump tab (X2) and
see the Level Sensor reading on Scientech 2003A Software. When Level
Sensor Reading is 35% then you again click or press on Stop tab (X1) or
Pump tab (X3) for Stop a Pump.
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) Scientech 20034 Industrial PID Controller Training System Ver. 1.0.0.4

hkSelect P (@) Stop %/ Startlogging | Search [ Delete Settings (3 Stop Watch  [jj Configure DAQIP  fll Set Alanm (& Manual S About Us

Scientech 2003A
Industrial PID Controller Training System @ Ethernet Link 192.168.0.190

Live View | Temperature | Level Controls

Actuators

Pump
Gurrent | Temperature —JF 1 .

Start Stop
Temperature | SetPoint L = @ @ gl O

Sensor Output () 07:40
Heater
Current 35 Liquid Level EI'I s —@v O
Liquid Level Set Paint L i .
Sensor Output (mA). 09,62
Stimer
‘DA.QTempemture:BZD.!i {C:D— O

Solenoid Valve
‘Stirer  Solenoid Valve [ ]

© © .2
S oo

——q
1

. Go to Menu bar and click on Setting tab then Temperature PID and Level PID
tab will be open . Click on Temperature PID tab as shown below.

Warning:
Your Current Liquid Level i below
critical (35 %).

So the heater is disabled to prevent
the damage of coil.

N} Scientech 20034 Industrial PID Controller Training System Ver. 1.0.0:4 = |
™y - = e e .
ShSelectlP  (F)Stat % Startlogging (4 Search i Delete {7 Settings) | 45 Stop Watch [ Configure DAQIP  Jik Set Alarm = Manual & About Us
emperature PID T
Ll 7 Scientech

®  When you Click on Temperature PID option then Temperature Transmitter
Setting Window will open. You click on to Close loop>P>Select Hysterisis
>0OK as shown below

Temperature Transmitter Settings @

i1 Dpen loopfl @ Close Loop Kp{{]-m{] Df'_'u @

I ON/OFF | © PID Ti(@-120sec) [ o5 |

@ CUPl O PID Td(0-120sec) [ <as» ]

Hysteresis |2 3

ok |
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e Set the Set point of On/Off Controller as shown below . Click on Start TAB
(X0) . When the set point is below the Current temperature then Heater (Y1)
will be 'ON' as shown below.

SY Scientech 20034 Industrial PID Controller Training System Ver, 1.0.0.4 ‘1 (o . e o

hSelectP  (@)Stop - StatLogging . Search i Delete Settings (i Stop Watch i Configure DAQIP M Set Alerm (5 Manual W About Us

Scientech

Scientech 2003A
Industrial PID Controller Training System

Live View | Tempersture | Level

@ Ethernet Link 192.168.0.19¢

Controls Actuators
Pump
Lot s Tomersiee S e T Tewem O [ st See 6T
10.36 (mA) 09.95 (mA) TG :
Sensor Output md) 0395 i
Heater
Current L{E Liquid Level BI'I - @ 0
L| Liguid Leve! Set Point [N} o -
Sansor Output fmd) 1036

O Olo@

© O

Emergency Stop

DAQ Temperature - 021 3

When temperature reach its set point then Heater (Y1) will be off after some
time.

° If you want to see a graph between RTD Temperature Vs Time , click on
Temperature TAB as shown below.

[y Scientech 2003A Industrial PID Cantrafler Training System Ver, L0048 ==
- i - PR
Select IP Start % StartLogging '\ Search i Delete Settings {13 Stap Watch Configure DAQ IP SetAlarm = Manual 5} About Us
) I &) = '
Scientech 2003A
Industrial PID Controller Training System @ Ethernet Link 192.165.0.190
Live Viow  TEMPETEH | Lovel | Conirols —— Actuators
Temperature (C) vs Time it s Filioe:
; T @
- e e <2
=384 ] _®. 0
% Pump Heater
é "y | O O Y
8 i
fai , O @
5
F 31 4 Solenoid Valve
| Stirrer  Solenoid Valve
o : - @
33 Visual Indicator
17:22:00 17:37:00 17:52:00 5@} O |
Time Emergency Stop ¢
[—— SetPoint (C) —— Temperature (C) | - lJj<]
uzzer
5 T
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Experiment 2

Objective: Study of PI-control action using the software for Temperature.

Equipments Needed:

Scientech 2003 A Industrial PID Controller Training System
Scientech 2003 A Software V1.1
Ethernet Cable

Mains cord

Note: Before Starting a experiment Fill the Measuring tank to 35%.

Procedure:

Connect Mains cord to Mains socket of Scientech 2003A.
Turn on the Rocker (Power) Switch.

Connect Ethernet Cable between PC/Laptop Ethernet Socket and
Scientech 2003 A Ethernet Socket.

Put the switches in the position as shown in the image below
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Open the Scientech 2003 A Software , select IP and click on Start tab.

“Hardware Found” message will comes then click on “OK” Tab as shown

below.
. .

) Scientech 20034 Industrial PID Controller Training System Ver. 1.0.0.4
sl About Us

Settings (% StopWatch  [iff Configure DAQIP  Jf Set Alsrm [ Manual

hkSelect P (@) Stop %/ Startlogging | Search [ Delete

Scientech 2003A
Industrial PID Controller Training System
Actuators

[ Live View | Tempersturs | Level Controls
Pump

i Ethernet Link 192.168.0.190

Level Sensor Temperature Sensor . Curr:n'lu I Tesr;'lepelal thr:tm E ~ Start Stop 7
05.09 (mA) 0740 (mA) ‘emperature =
; Sensor Output {nd). 07.40 =
Heater
Current 35 Liquid Level Bn ~ _@
Liquid Level Set Point |5 .

Sensor Output (mA} 09,62
Stirrer
‘ DAQ Temperature : 020.6 —[@— '

Solenoid Valve
Stirrer  Solenoid Valve

©® © .2
= @

e &]
s  After above step this window will be open as shown below.
.

Warmning:
Your Current Liquid Level is below
critical (35 %).

So the heater is disabled to prevent
the damage of coil.

Emergency Siop

N Scientech 2003A Industrial PID Controller Training System Ver, 1.0.0.4

i Delete 7 Settings Stop Watch Configure DAQIP Set Alarm i About Us
bl h'd

{1 Manual

£k SelectlP  (3)Start % StartLogging  \ Search

Scientech 2003A
Industrial PID Controller Training System
lve Vi [Tempertre [ Love Controls Actuators
Pump
. s Current 1l Tempersture T Start Stop
m Sefmrm re...;;:ﬂ MScnﬂor Temperature Dl_l Set Point @ @ gl O
Sensor Output (mA)  00.00
L5 i Heater
. Current DB Liquid Level EE - @ O

L| Liquid Level Set Point
Sensar utput (mA)  00.00

@ Ethernet Link 192.168.0.190

A

Pump Heater

O O Y
Solenoid Valve
Stirer  Solenoid Valve 4

O Visual Indicator

® -«
T

Your Current Liquid Level is below

critical (35 %).
So the heater is disabled to prevent
the damage of coil_
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Before Starting a experiment Fill the Measuring tank to 35%. Press or Click on

( Start tab (X0) then Visual Indicator (Y4) will be 'ON'. Pump tab (X2) and
see the Level Sensor reading on Scientech 2003A Software. When Level
Sensor Reading is 35% then you again click or press on Stop tab (X1) or
Pump tab (X3) for Stop a Pump.

“ Start Logging "\ Search mnlet

: 200
i Select P (@) Stop.

Settings () Stop Watch [ Configure DAQIP  Jl Set Alar

= Manual

Scientech 2003A

Live View | Temperature | Level

Industrial PID Controller Training System

@ Ethernet Link 192.168.0.190

Controls

Current
Tempelalum

=}

Temperalure rl -
Set Point

Current
Liquid Level
Sensor Output (mA}

35

Liquid Level -
Set Paint L] =

962

DAQ Temperature - 021.3

Start Stop
L IN
Pump

@ @

Stirrer  Solenoid Valve

© O

Emergency Stop

Actuators

Visual Indicator

T @
e ]

° Go to Menu bar and click on Setting tab then Temperature PID and Level PID
tab will be open . Click on Temperature PID tab as shown below.

Y Scientech 2003A Industrial PID Controller Training System Ver. 1.0.0.4 - B
iy - - ud
£hSelectlP () Stat - Startlogging (4 Search i Delete (9 Settingg} | 713 Stop Watch |4 Configure DAQIP Mk SetAlarm [z Manual N About Us
D F'Scientech |

e When you Click on Temperature PID option then Temperature Transmitter
Setting Window will open. You click on to Close loop>PI>Select Hysterisis

>0K as shown below

Temperature Transmitter Settings

=

| Open Loop

10N S OFF

Kp (0 - 100 %) -55:1
Ti(0-120sec) KT

"

J|

Td (0- 120 sec)

Hysteresis

£, 35,

]

a
A

(=)
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% Scientech 2003A Industrial PID Controller Training System Ver, 1.0.0.4

hSelectP  (@)Stop - StatLogging Search iy Delete Settings

7 Stop Watch il Configure DAQIP Mk Set Alarm £ Manual

Scientech 2003A
Industrial PID Controller Training System

Live View | Temperature | Lovel

@ Ethernet Link 192.168.0.19¢

Sensor Output ma) 10,36

DAQ Temperature - 021.3

Controls
love Sy Tempersie Seror Wit § Bgroremsois= 2 U acolhic
10.36 (mA) 09.95 (mA) e

Sensor Oiftput fmd)  09.95 i
.l Current L(E Liquid Level |Bl'| :
| Liguid Leve! Set Point [N | Pump -

© ©

Stirer  Solenoid Valve

© ©

Emergency Stop

Actuators
Pump
Heater

Set the Set point of On/Off Controller as shown below . Click on Start TAB

(X0) . When the set point is below the Current temperature then Heater (Y1)

will be 'ON' as shown below.

some time.

When current temperature is reach the set point then heater will be off after

N} Scientech 20034 Industrial PID Cantroller Training System Ver. 1.0.04

- .

T

eSelect P () Start % Startlogging y Search  [i] Delete  JY Seftings (1§ Stop Watch

[ Configure DAQIP M Set Alarm (= Manual

Scientech 2003A
Industrial PID Controller Training System @ Ethernet Link 192.168.0.190
Live View | Terpesiie | Level Conirols Actuators
Temperature (C) vs Time e s L
« T @
:] e e
31 4 Heater
ol - © @
g Pump Hi
@37 1 ]
© 0lo s
g3 1 E 7
8354 E _@_ '
234 = Solenoid Valve
| 3 i = Stirer  Solenoid Valve i O
24 ]
31 Visual Indicator
11:14:00 11:29:00 11:44:00 {X% 0 k
Time Emergency Stop b
—— Set Paint (C) —— Temperature (C) | ‘ o IJ:_<]
uzzer
v T

Sl About Us

Temperature tab.

If you want to see the graph between RTD Temperature Vs Time click on
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Experiment 3

Objective: Study of PID - control action using the software for Temperature.

Equipments Needed:

Scientech 2003 A Industrial PID Controller Training System
Scientech 2003 A Software V1.1
Ethernet Cable

Mains cord

Note: Before Starting a experiment Fill the Measuring tank to 35%.

Procedure:

Connect Mains cord to Mains socket of Scientech 2003A.
Turn on the Rocker (Power) Switch.

Connect Ethernet Cable between PC/Laptop Ethernet Socket and Scientech
2003 A Ethernet Socket.

Put the switches in the position as shown in the image below
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below.

Information

|ol Hardware found

s

s  After above step this window will be open as shown below.

Open the Scientech 2003 A Software , select IP and click on Start tab.

“Hardware Found” message will comes then click on “OK” Tab as shown

N Scientech 2003A Industrial PID Controller Training System Ver, 1.0.0.4

o] [

£ SelectlP  (3)Start % Start Logging

Scientech 2003A

Live View | Tempersture | Level

Tif Delete 9 Settings

Industrial PID Controller Training System

% Stop Watch | Configure DAQIP g SetAlarm [ Manual

@ Ethernet Link 192.168.0.190

Y About Us

Sensor Output (mA)  00.00

DAQ Temperature -

Warning:
Your Current Liquid Level is below
critical (35 %).

So the heater is disabled to prevent
the damage of coil_

Controls
Lewel Sarmer Taisetine: Seinir L Current DE re;ﬂmp - i Sk Stop
00,00 mA) 00.00 mA) ‘emperature oini
Sensor Cutput (nf)  00.00
™ | Cumrent HI'I Liquid Level TIFT -
L | Liguid Level Set Point | =} i .

Stirer  Solenoid Valve

®®
@

Actuators

Pump

T @
@
< @

i Solenoid Valve
Visual Indicator

T @
e &
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Before Starting a experiment Fill the Measuring tank to 35%. Press or Click on
( Start tab (XO0) then Visual Indicator (Y4) will be 'ON'. Pump tab (X2) and see
the Level Sensor reading on Scientech 2003A Software. When Level Sensor
Reading is 35% then you again click or press on Stop tab (X1) or Pump tab
(X3) for Stop a Pump.

b Scientach 20034 Industrisl PID Controller Training System Ver. 1.0.0.4 [ESSEE >

kSelectP (@) Stop - Startlogging i Search i Delete Settings (% Stop Watch [ Configure DAQIP M SetAlsnm (5 Manual s About Us

Scientech 2003A
Industrial PID Controller Training System

Live View | Temperature | Level

i Ethernet Link 192.168.0.190

Controls Actuators

c = S Current | Tempersture _IF1 .

Start Stop
05.09 (mA) 07.40 (mA) Temperature | SetPoint L = @ @ g O
I, i

Sensor Outpit (n) 07.40

v | curent 35 Liquid Level EI'I .
Liquid Level Set Point [ Furmp .
Sensor Output (mA)  09.62
Stirrer
DAQ Temperature - 020.6 -@— O

Stirer  Solenoid Valve i O
o O Visual Indicator
:
Elpetaruy Shop ‘® O

Your Current Liquid Level is below
eritical (35 %).

So the heater is disabled to prevent
the damage of coil.

. Go to Menu bar and click on Setting tab then Temperature PID and Level PID
tab will be open . Click on Temperature PID tab as shown below.

S} Scientech 20034 Industrial PID Contraller Training System Ver. 1.0.04 - [ )
- = — e, =
ShSelectlP  (F)Stat % Startlogging (4 Search i Delete {7 Settings) | 45 Stop Watch [ Configure DAQIP  Jik Set Alarm = Manual & About Us
emperature PID 2
L 7 Scientech

e  When you Click on Temperature PID option then Temperature Transmitter
Setting Window will open. You click on to Close loop>PID>Select Hysterisis
>0K as shown below

Temperature Transmitter Settings @

Kp (0-100%)
Ti(0-120sec) [ES7 |

Td(0-120sec) RS ]

F Hysteresis |2

1 'Open Loop f @ Clo=e Loop

(1ON SOFF fie PID

1P i Pij@ PD
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% Scientech 2003A Industrial PID Controller Training System Ver, 1.0.0.4 - == ml

hSelectP  (@)Stop - StatLogging Search iy Delete Settings (i Stop Watch i Configure DAQIP Mk Set Alerm (5 Manual W About Us

Scientech 2003A
Industrial PID Controller Training System

Live View | Temperature | Lovel

@ Ethernet Link 192.168.0.19¢

Controls Actuators
Pump
Level Sensor Temperature Sensor ki a-} Tompste 39 3 st Stor @' [
10.36 (mA) 0995 (mA) e
Sensor Oufiput {nd)  09.95 i
15 0 Heater

)| et Y] teie O ~ @

Pump Heater
Sensor Output ma) 10,36

Stirer  Solenoid Valve O
O O Visual Indicator
5
e |

s Set the Set point of On/Off Controller as shown below . Click on Start TAB
(X0). When the set point is below the Current temperature then Heater (Y1)
will be 'ON' as shown below.

° When current temperature is reach the set point then heater will be off after
some time.

° If you want to see the graph between RTD Temperature Vs Time click on
Temperature tab.

P\-', Scientech 2003A Industrial PID cmﬁemaiiing System\;er‘_l.ﬂ‘()‘.: r— - S— ==

SkSelectlP (3)Stert - Startlogging '\ Search T Delete Y Settings (X Stop Watch 4 Configure DAQIP  J Set Alarm [z Manual N About Us

Scientech 2003A
Industrial PID Controller Training System @ Ethernet Link 192.168.0.190
Live View |} Temperaiure | Level Controls — Aectuators
Temperature (C) vs Time Bkl

40

=~ ~ T @
| @ ® e
| & @

) Pump Heater

5

59§ ] Shrver

2 :
231 1 -@- O

5

- 351 1 Solenoid Valve

| Stirrer  Solenoid Vaive [ ] 0
Wl 1
33 Visual Indicator
12:16:00 12:31:00 12:46:00 5@} O |
Emergency Stop 2

Time

[—— SetPoint (C) —— Temperature (C) | O - lJj<]
uzzer
=
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Experiment 4

Objective: Study and use of Level P Control action using Software.

Equipments Needed:

Scientech 2003 A Industrial PID Controller Training System
Scientech 2003 A Software V1.1
Ethernet Cable

Mains cord

Procedure:

Connect Mains cord to Mains socket of Scientech 2003A.
Turn on the Rocker (Power) Switch.

Connect Ethernet Cable between PC/Laptop Ethernet Socket and Scientech
2003A Ethernet Socket.

Put the switches in the position as shown in the image below.
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Open the Scientech 2003A Software , Select IP and click on Start tab.

e  “Hardware Found” message will comes then click on “OK” Tab as shown
below.
%Y Scientech 20034 Industrial PID Controller Training System Ver. 1.0.0.4 . —— = =
% Stop Watch [ Configure DAQIP M SetAlarm = Manual & About Us

saSelectP (@) Stop - StartLogging 4 Sgarch [ Delete 49 Settings

Scientech 2003A
Industrial PID Controller Training System @ Efhernet Link 192.168.0.190
Live View | Temperature | Level Controls Actuators
e s Pump
Level Sensor Temperature Sensor B c“"“"___,;_l AL i e E 5 ° @ 0
06.21 (mA) 08.97 (mA) Sangor G Information d @
T Heater
u;“::fj |0 Hardwarefound ||l 51 _®' O

p) Pt

Solenoid Valve
Stirer  Solenoid Valve i O
O O Visual Indicator
{
Emergency Stop @‘ O

— i

Warming:
Your Current Liquid Level is below
critical (35 %).

So the heater is disabled o prevent =
the damage of coil.

o After above step this window will be open as shown below.

[ ]
¥ Scientech 2002A Industrial PID Controller Training System Ver. 1.0.0.4 - - - =
£k SelectlP  (3)Stat % Statlogging  \ Search [ Delete /9 Settings {1 Stop Watch i Configure DAQIP  j SetAlarm {3 Manual S About Us
Scientech 2003A
Industrial PID Controller Training System @ Edhernet Link 192.168.0.190
(s ew |spoershin | Al Controls Actuators
Pump

Current Dﬂ Temperature 401 .

i Start Stop
Level Serisor Temperature Sensor B " i )| @' O
~ . SensorOutput (nA)  00.00
i Heater
Current DI’[ Liquid Level [T - _®.
LI [H]

L| Liquid Level Set Point S e
Sensor Output fmA)  00.00
O O 7 {
Solenoid Valve
Stirrer  Solenoid Valve i O

Warning:

©® © ..
SR -

Your Current Liquid Level is below
critical (35 %). SRy T
So the heater is disabled lo prevent
the damage of coil_
e &
T
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below.

Go to Setting TAB ( in menu bar) then click on Level PID tab as shown

N Scientech 20034 Industrial PID Controller Training System Ver. 1.0.0.4

Nk About Us

hSelectlP  (B)Start - StartLogging  + Search

Scientech 2003A

Tl Delete lw {15 Stop Watch |l Configure DAQIP R Set Alarm

Industrial PID Controller Training System

[ Manual

Y Scientech

@ Ethernet Link 192.168.0.190

Live View | Temperature | Lovel

Current Il Temperature HI.I -

Temperature  LILI Set Point
SensorOutout fmd)  00.00

Current T UFT  Liquid Level ED .
\| LiquidLevel LAY SetPoint
Sensor Outpit (A} 00.00

DAQ Temperature -

Warning:
Your Current Liquid Level is below

critical (35 %).
So the heater is disabled to prevent

the damage of coil.

Controls Actuators
Pump
Start Stop @ I
@ @ Heater
Pump Heater @ '

© Olo@

Solenoid Valve
Stirer  Solenoid Valve

Emergency Stop

a3
&

box and click on OK tab as shown below.

e  Set the set point using UP/Down TAB.

Level Transmitter Setting window will open then Click on Open Loop check

N} Scientech 20034 Industrial PID Controller Training System Ver, 10.0.4
- - - - - e = -

< About Us

Scientech 2003A

EaSelect[P (®)Stop  w Startlogging o Sgarch i Delete Settings

Industrial PID Controller Training System

& Stop Watch [ Corfigure DAQIP ML Set Alsrm € Manual

@ Ethernet Link 192.168.0.190
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When you click or press Start TAB (X0) then Pump (YO0) will be 'ON'. When

pump will be on then level of water in measuring tank will increase as shown

below.
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as shown below.

When Current liquid level is reach the set point then pump (Y0) will be 'OFF'
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If you want to see a graph between Water level % Vs Time , click on Level
TAB.
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Experiment S

Objective: Study and use of Level PI Control action using Software.

Equipments Needed:

Scientech 2003 A Industrial PID Controller Training System
Scientech 2003 A Software V1.1
Ethernet Cable

Mains cord

Procedure:

Connect Mains cord to Mains socket of Scientech 2003A.
Turn on the Rocker (Power) Switch.

Connect Ethernet Cable between PC/Laptop Ethernet Socket and Scientech
2003A Ethernet Socket.

Put the switches in the position as shown in the image below
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Open the Scientech 2003A Software, Select IP and click on Start tab.

“Hardware Found” message will comes then click on “OK” Tab as shown

below.
Z ? Bl
Information m

|0I Hardware found |

s b

s  After above step this window will be open as shown below.
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Warning:
Your Current Liquid Level is below
critical (35 %).

So the heater is disabled to prevent
the damage of coil_

) Go to Setting TAB (in menu bar) then click on Level PID tab as shown below.
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Level Transmitter Setting window will open then Click on Open Loop

check box and click on OK tab as shown below.
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When you click or press Start TAB (X0) then Pump (YO0) will be 'ON'. When

pump will be on then level of water in measuring tank will increase as shown

below.
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as shown below.

When Current liquid level is reach the set point then pump (Y0) will be 'OFF'

N Scientech 2003A Industrial PID Controller Training System Ver, 10.0.4

[N

hSelectlP  (®)Stop % Startlogging 4\ Sgarch [ Delete

/% Settings

Y Stop Watch | Configure DAQIP

M SetAlarm {3 Manual

S About Us

@ Ethernet Link 192.168.0.190

Sensor Outpt mA) 1198

Scientech 2003A
Industrial PID Controller Training System
| Lve View | Temperature | Level | Controls
Current T tu 8 Start Stop.
ot Ao rece D1 oo 2 @ ®
Sersor Cutpt (md) 0847
Current Liquid Level T -
Liquid Level SB Set Point [ =] Pump Fiecitar

DAQ Temperature : 022.9

Stimer  Solenoid Valve

0
@

e
X @

Actuators

Pump

T @
& @
< @

Solenoid Valve

Visual Indicator

-y
]

69



If you want to see a graph between Water Level % Vs time , click on Level
TAB as shown below.
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Experiment 6

Objective: Study and use of Level PID Control action using Software.

Equipments Needed:

Scientech 2003 A Industrial PID Controller Training System
Scientech 2003 A Software V1.1
Ethernet Cable

Mains cord

Procedure:

Connect Mains cord to Mains socket of Scientech 2003A.
Turn on the Rocker (Power) Switch.

Connect Ethernet Cable between PC/Laptop Ethernet Socket and Scientech
2003A Ethernet Socket.

Put the switches in the position as shown in the image below.
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Open the Scientech 2003A Software , Select IP and click on Start tab.

“Hardware Found” message will comes then click on “OK” Tab as shown

below.
z ? Bl
Information m

|0I Hardware found |

s b

s  After above step this window will be open as shown below.
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s Level Transmitter Setting window will open then Click on Open Loop check
box and click on OK tab as shown below. Click on Close Loop check box and
PID Check box and PID check box and click on OK TAB as shown below.
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When Current liquid level is reach the set point then pump (YO0) will be 'OFF'
as shown below.
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If you want to see a graph between Water Level % Vs time , click on Level
TAB as shown below.
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RESULT: studied of PID controller by using scientech2003A software.
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Safety Instructions

Read the following safety instructions carefully before operating the instrument. To
avoid any personal injury or damage to the instrument or any product connected to the
instrument.

Do not operate the instrument if suspect any damage to it.

The instrument should be serviced by qualified personnel only.

For your safety:

Use proper Mains cord : Use only the mains cord designed for this instrument.
Ensure that the mains cord is suitable for your
country.

Ground the Instrument : This instrument is grounded through the protective
earth conductor of the mains cord. To avoid electric
shock the grounding conductor must be connected to
the earth ground. Before making connections to the
input terminals, ensure that the instrument is properly
grounded.

Observe Terminal Ratings : To avoid fire or shock hazards, observe all ratings and
marks on the instrument.

Use only the proper Fuse : Use the fuse type and rating specified for this
instrument.

Use in proper Atmosphere : Please refer to operating conditions given in the
manual.

1. Do not operate in wet / damp conditions.
2. Do not operate in an explosive atmosphere.

3.  Keep the product dust free, clean and dry.



Introduction

Scientech TechBooks are compact and user friendly learning platforms to provide a
modern, portable, comprehensive and practical way to learn Technology. Each
TechBook is provided with detailed Multimedia learning material which covers basic
theory, step by step procedure to conduct the experiment and other useful information.

Scientech 2452 is a Lead Lag Compensation Network which helps the user to gain
invaluable practical experience of the principles and application of Leading Lagging
of a signal applied to any active network.

Scientech 2452 is helpful used to study Lead, Lag and Lag-Lead in the network,
networks as a filter, analysis through Bode plots and compensation of the same.

g Characteristics

Lead La

Figure 1



Features
Digital Frequency Counter

Square Wave Generator

Precise Signal Conditioning

Sensitive, linear, stable and accurate

Easy to operate

Rugged and compact

Functional Blocks indicated on board mimic

2 mm socket for interconnection

Test points at various blocks to measure and observe the signals
eManual describing working of TechBook along with detailed
experiment descriptions

On Board Touch Switch



Technical Specifications

Frequency Counter : 100 Hz - 50 kHz.

Square Wave Generator : 250Hz-5kHz

2 mm interconnection sockets : 16

Power Consumption : 1.6 VA (Approximately)

Test Points : 17 nos (Gold plated)

Dimensions (mm) : W326xD252xHS52

Power Supply : 110V -260V AC, 50/60Hz

Weight ¢ 1.5Kg (Approximately)

Operating Conditions : 0-40°C, 80% RH

Learning Material :  CD (Theory, procedure, reference results etc),

Online (optional)



Theory
The primary objective of this techbook is to study the design and compensation of the
single input single output linear time invariant control systems. Compensation is the
modifications of the system dynamics to satisfy the given specification.

Series Compensation and feedback (or parallel) compensation, the choice between
series compensation and feedback compensation depends on the nature f the signals in
the system, the power levels at various points, available components, the designer’s
experience, economic considerations, and so on.

In general, series compensation may be simpler than feedback compensation;
however, series compensation frequently requires additional amplifiers to increase the
gain and/or to provide isolation. To avoid power dissipation, the series compensator is
inserted at the lowest energy point in the feed forward path. In general, the number of
components required in feedback compensation will be less than the number of
components required in series compensation, provided a suitable signal is available,
because the energy transfer is from a higher power level to a lower power level. This
means that the additional amplifiers may not be necessary.

In discussing compensators, we frequently use lead network lag network and lag-lead
network. If a sinusoidal input e; is applied to the input of the network and steady state
output e, which is also sinusoidal has a phase lead then the network is called lead
network. If the steady-state output e, has a phase lag, then the network is called as a
lag network. In a lag-lead network both phase lag and phase lead occur in the output
but in different frequency regions. A compensator having a characteristic of a lead
network, lag network and lag-lead network is called a lead compensator, lag
compensator and lag-lead compensator. In practice a system may indicate that the
desired performance cannot be achieved just by the adjustment of the gain. In fact in
some cases, the system may not be stable for all values of gain.

The addition of the pole to the open loop transfer function tending to lower the
system’s relative stability and to slow down the settling response. Remember the
addition of integral control adds a pole at the origin, thus making the system less
stable.

The addition of a zero to the open loop transfer function has the effect to make the
system more stable and to speed up the settling of the response. Physically the
addition of a zero in feed forward transfer function means the addition of derivative
control to the system. The effect of such control is to introduce a degree of
anticipation into the system and speed up the transient response.

There are many ways to realize continuous time or analog lead compensator, such as
electronic networks using operational amplifiers, electrical RC networks, and
mechanical spring dashpot systems.
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T=RICI,
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A lead-lag compensator is a component in a control system that improves an
undesirable frequency response in a feedback and control system. It is a fundamental
building block in classical control theory. Typically, there is also a specification on
gain crossover frequency or closed-loop bandwidth. A phase margin specification can
represent a requirement on relative stability due to pure time delay in the system, or it
can represent desired transient response characteristics that have been translated from
the time domain into the frequency domain. A specification on bandwidth or
crossover frequency can represent a requirement on speed of response in the time
domain or a frequency-domain requirement on which sinusoidal frequencies will be
passed by the system without significant attenuation. The overall philosophy in the
design procedure presented here is for the lead part of the compensator to adjust the
system’s Bode phase curve to establish the required phase margin at a specified
frequency, without reducing the zero-frequency magnitude value. The lag part of the
compensator is used to drop the magnitude curve down to 0 db at that specified
frequency. The lag compensator must attenuate the magnitude of the series
combination of the lead compensator Ge lead (s) and the plant Gp(s) at the chosen
frequency. Thus, in the procedure presented here, the lead compensator is designed
first. In order for lag-lead compensation to work in this context, the following two
characteristics are needed: The uncompensated phase shift at the chosen gain
crossover frequency must be more negative than the value needed to satisfy the phase
margin specification otherwise, no lead compensation is needed;

The Bode magnitude curve after the lead compensator has been designed) must be
above 0 db at the frequency chosen for the gain crossover frequency otherwise no lag
compensation is needed, just additional gain.

The basic lag-lead compensator has two stages, one each of lag and lead
compensation. If the compensator is to have a single-stage lead compensator, then the
amount that the phase curve needs to be moved up at the gain crossover frequency in
order to satisfy the phase margin specification must be less than 90,

If the compensator is to have a single-stage lag compensator, then it must be possible
to drop the magnitude curve down to 0 db at the gain crossover frequency.

The gain crossover frequency and bandwidth for the lag-lead-compensated system
may be higher or lower than for the plant itself or for the plant after the steady-state
error specification is satisfied.

A lag compensator is a device that provides phase lag in its' frequency response.
lead: improves the transient response.

lag: improves the steady-state performance at the expense of slower settling time.
lead-lag: combines both

Lead compensator approximates derivative plus proportional control. It Increases the
gain crossover frequency and it increases bandwidth.

Lag compensator approximates integral plus proportional control. It moves the gain-
crossover frequency lower and it Reduces bandwidth.
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As with phase lag and phase lead compensation, the purpose of lag-lead compensator
design in the frequency domain generally is to satisfy specifications on steady-state
accuracy and phase margin.

Bode Plot

A Bode diagram consists of two graphs:

a plot of 20 log jG(jw)j (in dB) versus frequency w, and

a plot of phase angle = G(jw) versus frequency w.

Advantages of Bode plot:

An approximate bode plot can always be drawn with hand.

Multiplications of magnitudes get converted into addition.

Phase-angle curves can easily be drawn if a template for phase-angle curves of
(1 +jw) is available.

The lead compensator provides phase lead at high frequencies. This shifts the poles to
the left, which enhances the responsiveness and stability of the system. The lag
compensator provides phase lag at low frequencies which reduces the steady state
error.

The precise locations of the poles and zeros depend on both the desired characteristics
of the closed loop response and the characteristics of the system being controlled.
However, the pole and zero of the lag compensator should be close together so as not
to cause the poles to shift right, which could cause instability or slow convergence.
Since their purpose is to affect the low frequency behavior, they should be near the
origin.

If the phase angle is negative for all signal frequencies in the network then the
network is classified as a "lag network". If the phase angle is positive for all signal
frequencies in the network then the network is classified as a "lead network". If the
total network phase angle has a combination of positive and negative phase as a
function of frequency then it is a "lead-lag network". A compensator is an additional
component or circuit that is inserted into a control system to compensate for a
deficient performance.

Square wave

Figure 4
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Figure 5
Compensated
Figure 6
Lag
Figure 7

12



Scientech 2452
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Lead Compensator

Figure 11

Lag-Lead Compensator

Figure 12
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Experiment 1

Objective: To study Lead compensator.

Equipments Needed:

1. Scientech 2452 Lead-Lag Compensation Network.

2. Patch Chords.

3. BNC Cable.

Procedure:

1. Connect the Square Wave Generator to the upper point of LCD provided and
connect lower point of LCD to ground.

2. Now switch ON the Techbook.

3. Set the frequency of input Square Wave through knob provided in the square
wave generator block to 1KHz.

4. Switch OFF the techbook.

5. Make the circuit through patch chords.

6.  Connect Square Wave Generator (1) to uncompensated circuit (2).

7. Uncompensated circuit (4) to Lead (7).

8  Select the toggle switch to down position that is at lead position.

9. Connect lead (8) to gain (11).

10. Feed the output of gain (12) to CRO through a crocodile to BNC cable..

1. Switch ON the techbook.

12 Now observe the waveform on CRO.

13.  Now adjust the knob provided in lead block to compensate the lead.
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\\} Scientech 2452 Lead-Lag Compensation Network

Figure 13
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\\} Scientech 2452 Lead-Lag Compensation Network

Figure 14
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Experiment 2

Objective: To study Lag compensator.

Equipments Needed:

1. Scientech 2452 Lead-Lag Compensation Network.

2. Patch Chords.

3.  BNC Cable.

Procedure:

1.  Connect the Square Wave Generator to the upper point of LCD provided and
connect lower point of LCD to ground.

2. Now switch ON the Techbook.

3. Set the frequency of input Square Wave through knob provided in the square
wave generator block to 1KHz.

4.  Switch OFF the techbook.

5. Make the circuit through patch chords.

6. Connect Square Wave Generator (1) to uncompensated circuit (2).

7. Uncompensated circuit (4) to Lag (5).

8. Select the toggle switch to upper position that is at lag position.

9. Connect lag (6) to gain (11).

10. Feed the output of gain (12) to CRO through a crocodile to BNC cable..

11. Switch ON the techbook.

12.  Now observe the waveform on CRO.

13. Now adjust the knob provided in Lag circuit block to compensate the lag.

18



\\} Scientech 2452 Lead-Lag Compensation Network

Figure 15
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Experiment 3

Objective: To study Lag-Lead compensator.

Equipments Needed:

1. Scientech 2452 Lead-Lag Compensation Network.

2. Patch Chords.

3.  BNC Cable.

Procedure:

1.  Connect the Square Wave Generator to the upper point of LCD provided and
connect lower point of LCD to ground.

2. Now switch ON the Techbook.

3. Set the frequency of input Square Wave through knob provided in the square
wave generator block to 1KHz.

4.  Switch OFF the techbook.

5. Make the circuit through patch chords.

6. Connect Square Wave Generator (1) to uncompensated circuit (2).

7. Uncompensated circuit (4) to Lag- Lead (9).

8. Connect lag-lead block (10) to gain (11).

9.  Feed the output of gain (12) to CRO through a crocodile to BNC cable..

10. Switch ON the techbook.

11. Now observe the waveform on CRO.

12.  Now adjust the knob provided in Lag-Lead block to compensate the Lag-Lead.

20
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21



Experiment 4

Objective: To draw Bode plot of Lead compensator by using MATLAB.

Procedure:
Fol1d Ss5+e5x10 ™%
1. The transfer function of the given Lead Compensator is Rald™8s+1
2. The variable value R2 can be varied from 500Q2 to S0KQ.
3. Now substitute the value of R2 from the above given range (500€2 -50K€2) in the
above given Transfer Function (given in pointl).
4.  Transfer Function =
num(s) =as2 + bs + ¢ and den(s) =ds2 + es + f
Where,
a, b, ¢ are the coefficients of s2, s and constant term of the numerator
respectively.
d, e, f are the coefficients of s2, s and constant term of the denominator
respectively.
5. MATLAB program :
num = [a b c];
den=[def];

bode(num,den)
subplot(2,1,1);

title (‘Bode Diagram of Lead compensator”)
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Experiment 5
Objective: To draw Bode plot of Lag compensator by using MATLAB.

Procedure:
R, l22=107%s+1]}
1. The transfer function of the given Lag Compensator is Pz 22-187811
2. The variable value R2 can be varied from 100Q2 to 10KQ.

Now substitute the value of R2 from the above given range (100Q2 -10KQ) in the
above given Transfer Function (given in pointl).

4. Transfer Function = A7)
num(s) = as2 + bs + ¢ and den(s) =ds2 + es +
Where,

a, b, ¢ are the coefficients of s2, s and constant term of the numerator
respectively.

d, e, f are the coefficients of s2, s and constant term of the denominator
respectively.

5. MATLAB program :
num = [abc];
den=[def];
bode(num,den)
subplot(2,1,1);

title (‘Bode Diagram of Lag compensator’)
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Experiment 6
Objective: To draw Bode plot of Lag-Lead compensator by using MATLAB.
Procedure:

1. The transfer function of the given Lag-Lead Compensator is
0.25+2.5-00 " “Fosl[L+Fy =107 5]

St TER SN S 4R, <1 0T ]

2. The variable value R1 can be varied from 10Q to 1KQ and R2 can be varied
from 50 Q to SKQ.

3. Now substitute the value of R1 and R2 from the above given range (10€2-1KQ
and 50 Q to 5KQ) in the above given Transfer Function (given in pointl).

MLImis |
4. Transfer Function = F¢7i%)
num(s) = as2 + bs + ¢ and den(s) =ds2 + es + f
Where,

a, b, ¢ are the coefficients of s2, s and constant term of the numerator
respectively.

d, e, f are the coefficients of s2, s and constant term of the denominator
respectively.

5. MATLAB program :
num = [a b c];
den=[def];
bode(num,den)
subplot(2,1,1);
title (‘Bode Diagram of Lag-Lead compensator’)



Experiment 7
Objective: To study Bode plot of Lead compensator by using MATLAB.
Procedure:
ho|id Fs425xin ©
1.  The transfer function of the given Lead Compensator is Rp L7841
2. The variable value R2 can be varied from 500Q2 to S0KQ.

3. Now substitute the value of R2 from the above given range (500€Q2 -50K(2) in the
above given Transfer Function (given in pointl).

4.  Transfer Function =
num(s) =as2 + bs + ¢ and den(s) =ds2 + es + f
Where,

a, b, ¢ are the coefficients of s2, s and constant term of the numerator
respectively.

d, e, f are the coefficients of s2, s and constant term of the denominator
respectively.

5. MATLAB program :
num=[abc];
den=[def];
bode(num,den)
subplot(2,1,1);
title (‘Bode Diagram of Lead compensator’)

6. Study the Gain v/s Frequency curve and compare it with High Pass Filter curve
as it blocks lower frequency and allows higher frequency to pass through it.
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Experiment 8
Objective: To study Bode plot of Lag compensator by using MATLAB.
Procedure:
R, 22«10 "s+1]
1. The transfer function of the given Lag Compensator is Fz 22=137%s+1
2. The variable value R2 can be varied from 100€2 to 10KQ.

3. Now substitute the value of R2 from the above given range (100€2 - 10KQ) in
the above given Transfer Function (given in pointl).

mumis]
4. Transfer Function= “&7)
num(s) = as2 + bs + ¢ and den(s) =ds2 +es + f
Where,

a, b, ¢ are the coefficients of s2, s and constant term of the numerator
respectively.

d, e, f are the coefficients of s2, s and constant term of the denominator
respectively.

5. MATLAB program :
num=[abc];
den=[def];
bode(num,den)
subplot(2,1,1);
title (‘Bode Diagram of Lag compensator’)

6. Study the Gain v/s Frequency curve and compare it with Low Pass Filter curve
as it allows lower frequency and blocks higher frequency to pass through it.



Experiment 9
Objective: To study Lag-Lead compensator as a filter.

Procedure:

1. The transfer function of the given Lag-Lead Compensator is
zareae Ly TP RS L+ Ry <L 5
145-10ER, 5 [054R,«107 73]
2. The variable value R1 can be varied from 10Q to 1KQ and R2 can be varied
from 50Q to 5KQ.

3. Now substitute the value of R1 and R2 from the above given range (10€2 - 1KQ
and 50Q to 5KQ) in the above given Transfer Function (given in pointl).

MLImis |
4. Transfer Function = &%)
num(s) = as2 + bs + ¢ and den(s) =ds2 + es + f
Where,

a, b, ¢ are the coefficients of s2, s and constant term of the numerator
respectively.

d, e, f are the coefficients of s2, s and constant term of the denominator
respectively.

5. MATLAB program :
num = [abc];
den=[def];
bode(num,den)
subplot(2,1,1);
title (‘Bode Diagram of Lag-Lead compensator’)

6. Study the Gain v/s Frequency curve and compare it with Band Pass Filter curve
as it allows lower frequency and blocks higher frequency to pass through it.
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Additional Experiment 10

Objective: To study your various uncompensated circuit modules Lead Compensator.

Equipments Needed:

1. Scientech 2452 Lead-Lag Compensation Network.

2. Patch Chords.

3. BNC Cable.

4.  Bread Board and components used in uncompensated circuit.

Procedure:

1. Connect the Square Wave Generator to the upper point of LCD provided and
connect lower point of LCD to ground.

2. Now switch ON the Techbook.

3. Set the frequency of input Square Wave through knob provided in the square
wave generator block to 1KHz.

4. Switch OFF the techbook.

5. Make the circuit through patch chords.

6.  Connect Square Wave Generator (1) to your uncompensated circuit.

7. Uncompensated circuit to Lead (7).

8  Select the toggle switch to down position that is at lead position.

9. Connect lead (8) to gain (11).

10.  Feed the output of gain (12) to CRO through a crocodile to BNC cable..

11.  Switch ON the techbook.

12. Now observe the waveform on CRO.

13.  Now adjust the knob provided in lead block to compensate the lead.
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Experiment 11

Objective: To study your various uncompensated circuit modules Lag Compensator.

Equipments Needed:

1. Scientech 2452 Lead-Lag Compensation Network.

2. Patch Chords.

3. BNC Cable.

4. Bread Board and components used in uncompensated circuit.

Procedure:

1. Connect the Square Wave Generator to the upper point of LCD provided and
connect lower point of LCD to ground.

2. Now switch ON the Techbook.

3. Set the frequency of input Square Wave through knob provided in the square
wave generator block to 1KHz.

4. Switch OFF the techbook.

5. Make the circuit through patch chords.

6. Connect Square Wave Generator (1) to your uncompensated circuit.

7. Uncompensated circuit to Lag (5).

8.  Select the toggle switch to down position that is at lead position.

9. Connect Lag (6) to gain (11).

10. Feed the output of gain (12) to CRO through a crocodile to BNC cable..

11. Switch ON the techbook.

12. Now observe the waveform on CRO.

13. Now adjust the knob provided in lead block to compensate the lag.
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Experiment 12

Objective: To study your various uncompensated circuit modules Lead Lag
Compensator.

Equipments Needed:

1. Scientech 2452 Lead-Lag Compensation Network.

2. Patch Chords.

3. BNC Cable.

4. Bread Board and components used in uncompensated circuit.
Procedure:

1. Connect the Square Wave Generator to the upper point of LCD provided and
connect lower point of LCD to ground.

2. Now switch ON the Techbook.

e

Set the frequency of input Square Wave through knob provided in the square
wave generator block to 1KHz.

Switch OFF the techbook.
Make the circuit through patch chords.

4
5
6.  Connect Square Wave Generator (1) to your uncompensated circuit.
7. Uncompensated circuit to Lead-Lag (9).

8  Select the toggle switch to down position that is at lead position.

9. Connect Lead-Lag (10) to gain (11).

10.  Feed the output of gain (12) to CRO through a crocodile to BNC cable..
11.  Switch ON the techbook.

12 Now observe the waveform on CRO.

13.  Now adjust the knob provided in lead block to compensate the Lead - Lag.

RESULT: the characteristics of LEAD LAG compensator studied.

30



31



AN S

Overview of P I D Controller
Scientech 2451

Scientech 2451 Overview of P I D Controller
Table of Contents

Safety Instructions
Introduction

Features

Technical Specifications
Theory

Experiments

¢ Experiment 1
Study of proportional + derivative (PD) controller
e Experiment 2
Study of proportional + integrator + derivative (PID) controller
¢ Experiment 3
Study of proportional + integrator + derivative (PID) in close Loop

e Experiment 4
Study of proportional + integrator + derivative (PID) with first order
system

Experiment 5
Study of proportional + integrator + derivative (PID) with Second order
system



Safety Instructions

Read the following safety instructions carefully before operating the instrument. To
avoid any personal injury or damage to the instrument or any product connected to the
instrument.

Do not operate the instrument if you suspect any damage within.

The instrument should be serviced by qualified personnel only.

For your safety:

Use proper Mains cord : Use only the mains cord designed for this instrument.
Ensure that the mains cord is suitable for your
country.

Ground the Instrument : This instrument is grounded through the protective
earth conductor of the mains cord. To avoid electric
shock the grounding conductor must be connected to
the earth ground. Before making connections to the
input terminals, ensure that the instrument is properly
grounded.

Observe Terminal Ratings : To avoid fire or shock hazards, observe all ratings and
marks on the instrument.

Use only the proper Fuse : Use the fuse type and rating specified for this
instrument.

Use in proper Atmosphere : Please refer to operating conditions given in the
manual.

1. Do not operate in wet / damp conditions.
2. Do not operate in an explosive atmosphere.

3. Keep the product dust free, clean and dry.



Introduction

Scientech TechBooks are compact and user friendly learning platforms to provide a
modern, portable, comprehensive and practical way to learn Technology. Each
TechBook is provided with detailed Multimedia learning material which covers basic
theory, step by step procedure to conduct the experiment and other useful information.

In Control System there are different types of Controllers. Study of two position mode
as ON/OFF Controller and continuous Controller modes as PID controller is a very
important part of control engineering. To have a basic idea and practical hands on
Controllers PID Techbook has been designed to be used by students to investigate the
principles of PID by applying different signals.

With Scientech TechBook 2451 Overview of PID Controller Students can study two-
position mode as ON/OFF Controller and continuous Controller modes as P-control
mode, I-control mode, D-control mode, PI-control mode, PD-control mode and PID
control mode. These modes of Controller can be performed individually and also with
different combinations in open loop and close loop system. Users can easily
understand the difference between the different modes of Controllers used. Square
wave, triangular wave generator variable DC supply as set point and disturbance
generator are provided on board. Effect of PID can be seen on first order system and
second order system in open loop and close loop .

verview of PID Cantrofier




Features

Proportional, Integral and Derivative functions can be checked on same
Board (configurable as P, 1, D, P1, PD, PID)

‘On/Off’ controller

Square and triangular wave with variable frequency for testing P I D
Variable DC for set point

Error detector

I order system & II" order system

In built power supply

Dead zone and disturbances generator

Voltmeter for DC measurement

Signals can be observed and measured at various blocks

Learning Material describing working of trainer along with detailed
experiment descriptions

On board Touch Switch



Technical Specifications

Proportional Band : 5% to 55%.
Integrator : 10msec to 11msec
‘On/Off’ controller : ‘On“ =12V, ,,O0ff =-12V
On board Generator : Square wave & triangular wave Generator of
0-156Hz, Two Variables DC +6V & +10V.
Power Consumption : 1.6VA (approximately)
Interconnections : 2 mm socket
Power Supply : 100-240VA AC, 50/60Hz
Dimensions (mm) : W 340x H252x D 52
Weight : 1.5 Kg (approximately)
Operating Conditions : 0-40° C, 85% RH
Product Tutorials : Online (Theory, procedure, reference results

etc),



Theory
‘On/Off* Controller:

The ,,On/Off" or two position controller is the most widely used. It is the kind used in
domestic heating systems, refrigerators, and water tanks. When the controller is below
the set point, the controller is on and the o/p signal has the maximum values. When
the measured value is above the set point, the controller is off and the o/p is zero. Due
to mechanical friction or arcing at electrical contacts, the controller actually goes ON
slightly below the Set Point and ,,Off" slightly above the set point. This differential
gap in the controller output may deliberately increased to give decreased frequency of
operation and reduce wear

Open Loop Systems:

Those systems in which the output has no effect on the control action are called open
loop control systems. In other words, in an open loop control system the output is
neither measured nor fed back for comparison with the input. Thus, to each reference
input there corresponds a fixed operating condition; as a result, accuracy of the system
depends upon calibration. In the presence of disturbances, an open loop control
system will not perform desired task. Open loop system can be used only if the
relationship between input and output is known and if there are neither internal nor
external disturbances. Note that any system that operates on time basis is open loop.

Vin —P?—P A

Figure 1
Closed-loop systems:

Feedback control systems are often referred to as closed loop control systems. In
practice, the terms feedback control and close loop control are used interchangeable.

Let us start with the concept of a closed-loop feedback system. An amplifier is
presented with signals from a summing junction. Output voltage is modified by a
factor B, subtracted from the input voltage, and the result is the signal that the
amplifier is given to amplify.

V1 V2
Vin —}?—P A
B

Figure 2

Then:



V2: AVl

V,=Vin - BV,
Substituting,
V,=A (Vin - BV;)
Rearranging,
V, (1+BA) = Avin
v,=v, A
BA +1
Or
M __A
Ve BA+1
or

Op amp gains (A) are typically 50,000 to 100,000, at least at DC. Note, therefore, that
the gain of this block is quite insensitive to A. For B =.01,

Vi 10000 _ 99.01 If A=100,000, U
00+1

could include other terms in addition to the gain of the amplifier as will be shown)
changed by a factor of 10 but the overall gain changed by 0.9%

A=10,000

99.90 The term A (which

This is the fundamental relationship for feedback control systems, and it's very
powerful. Note that in general, A and B are differential equations or LaPlace
transforms that describe the behavior of these functions with frequency and time.
Because the transfer function above is a ratio of polynomials, (A could be in series
with some function G rather than just a gain block) and since the time and frequency
nature of networks can similarly be described as ratios of polynomials in s (LaPlace
transforms), many functions can be realized with this structure. Oscillators, filters,
amplifiers, impedance changers, negative-impedance blocks comprise just a few. For
now we'll confine ourselves to a simple DC case.

Because A is large and BA is therefore large compared to 1, the transfer function can
often be simplified to
VvV, 1

V. B

mn

Note that if other functions are in series with A, their transfer functions could be
lumped with A and would cancel out as they did above. This means that you can
cancel or minimize the effects of functions you cannot control simply by including
them "inside the loop" - i.e., in series with A.



The Proportional-Integral-Derivative (PID):

PID stands for Proportional, Integral, and Derivative. Controllers are designed to
eliminate the need for continuous operator attention. Cruise control in a car and a
house thermostat are common examples of how controllers are used to automatically
adjust some variable to hold the measurement (or process variable) at the set point.
The set point is where you would like the measurement to be. Error is defined as the
difference between set point and measurement.

(Error) = (set-point) - (measurement) The variable being adjusted is called the
manipulated variable, which usually is equal to the output of the controller. The
output of PID controllers will change in response to a change in measurement or set
point. Manufacturers of PID controllers use different names to identify the three
modes

Proportional Band:

With proportional band, the controller output is proportional to the error or a
change in measurement (depending on the controller).

(Controller output) = (error)*100/ (proportional band)

With a proportional controller offset (deviation from set point) is present. Increasing
the controller gain will make the loop go unstable. To reduce un-stability integral
action included in controllers to eliminate this offset.

The mathematical representation is,

ek (Laplace domain)

% ¢

Or
mv(t) mvg k.e(?) (time domain)

The proportional mode adjusts the output signal in direct proportion to the controller
input (which is the error signal, e). The adjustable parameter to be specified is the
controller gain, kc. This is not to be confused with the process gain, Kp. The larger kc
the more the controller output will change for a given error. For instance, with a gain
of 1 an error of 10% of scale will change the controller output by 10% of scale. Many
instrument manufacturers use Proportional Band (PB) instead of ke. 1



Integral:

With integral action, the controller output is proportional to the amount of time the
error is present. Integral action eliminates offset.

Controller Output = (1/Integral) (Integral of) e (t) d (t)

Notice that the offset (deviation from set-point) in the time response plots is now
gone. Integral action has eliminated the offset. The response is somewhat oscillatory
and can be stabilized some by adding derivative action.

Integral action gives the controller a large gain at low frequencies that results in
eliminating offset and "beating down" load disturbances. The controller phase starts
out at ° and increases to near 0 © at the break frequency. This additional phase lag is
what you give up by adding integral action. Derivative action adds phase lead and
used to compensate for the lag introduced by integral action.

Derivative:

With derivative action, the controller output is proportional to the rate of change of
the measurement or error. The controller output is calculated by the rate of change of
the measurement with time.

Controller Output = Derivative dm / dt
Where m is the measurement at time .

Some manufacturers use the term rate or pre-act instead of derivative. Derivative,
rate, and pre-act are the same thing.

Derivative = Rate = PRE ACT

Derivative action can compensate for a changing measurement. Thus, derivative takes
action to inhibit more rapid changes of the measurement than proportional action.
When a load or set point change occurs, the derivative action causes the controller
gain to move the "wrong" way when the measurement gets near the set point.
Derivative is often used to avoid overshoot.

Derivative action can stabilize loops since it adds phase lead. Generally, if you use
derivative action, more controller gain and reset can be used.



A proportional + integral:

The integral action corrects for the offset that characterizes the proportional action.
The effective result of the composite P+I action is equivalent to manual adjustment or
resetting of set point after each load change.

The mathematical representation is,

r 7 r 1. i
mv(s) _ k. il +L ior mv(t) mvg + kci e+ — fe(ndr |
e(s) | Tis | i T;* |

The additional integral mode (often referred to as reset) corrects for any offset (error)
that may occur between the desired value (set point) and the process output
automatically over time2. The adjustable parameter to be specified is the integral time
(Ti) of the controller.

——d

L.—

[

Where does the term reset come from?

Reset is often used to describe the integral mode. Reset is the time it takes for the
integral action to produce the same change in mv as the P modes initial (static)
change. Consider the following Figure.

4 N
A
Open Loop Response of a
e ; Pl controller to a step in ‘e
L]
: K. Jeat =K
5 T le t=Ke
‘\£\
i ' Initial step due to P
5 ' of magnitude K.e
' L]
2 (]
0 T, time
. J

The response of a PI algorithm to a step in error
Figure 3

(Figure 3) shows the output that would be obtained from a PI controller given a step
change in error. The output immediately steps due to the P mode. The magnitude of
the step up is Kce . The integral mode then causes the mv to ,,ramp®. Over the period
'time O to time TI' the mv again increases by Kce.



Integral wind-up:

When a controller that possesses integral action receives an error signal for significant
periods of time the integral term of the controller will increase at a rate governed by
the integral time of the controller. This will eventually cause the manipulated variable
to reach 100% (or 0%) of its scale, i.e. its maximum or minimum limits. This is
known as integral wind-up. A sustained error can occur due to a number of scenarios,
one of the more common being control system ,,override®. Override occurs when
another controller takes over control of a particular loop, e.g. because of safety
reasons. The original controller is not switched off, so it still receives an error signal,
which through time, ,,winds-up* the integral component unless something is done to
stop this occurring. There are many techniques that may be used to stop this
happening. One method is known as ,,external reset feedback. Here, the signal of the
control valve is also sent to the controller. The controller possesses logic that enables
it to integrate the error when its signal is going to the control value, but breaks the
loop if the override controller is manipulating the valve.

Proportional + Derivative:
Proportional Integral Derivative algorithm

The mathematical representation is,

|

1

mv(s) _

-
k|1+ 1T,

1 de(t)
e(s) | Ts . dt

i
or mv(t) mvgs +ke i e(t) + T je(t)dt + T,
L i

I

Derivative action (also called rate or pre-act) anticipates where the process is heading
by looking at the time rate of change of the controlled variable (its derivative). TD is
the ‘rate time’ and this characterizes the derivative action (with units of minutes). In
theory, derivative action should always improve dynamic response and it does in
many loops. In others, however, the problem of noisy signals makes the use of
derivative action undesirable (differentiating noisy signals can translate into excessive
mv movement).

Derivative action depends on the slope of the error, unlike P and I. If the error is
constant, derivative action has no effect.

PID algorithms can be different:

Not all manufactures produce PID*s that conform to the ideal 'textbook' structure. So
before commencing tuning it is important to know the configuration of the PID
algorithm! The majority of ,text-book™ tuning rules are only valid for the ideal
architecture. If the algorithm is different then the controller parameters suggested by a
particular tuning methodology will have to be altered.

Ideal PID:

The mathematical representation of this algorithm is:



) _ ?1+L+T 5 qi
e(s) I Ts |

One disadvantage of this ideal 'textbook' configuration is that a sudden change in set
point (and hence e) will cause the derivative term to become very large and thus
provide a “derivative kick” to the final control element this is undesirable. An
alternative implementation is
o1
mv(s) = k. 1+ Ts le(s) + Tpscv (s)
| |

1

[ —

The derivative mode acts on the measurement and not the error. After a change in set
point the output will move slowly avoiding "derivative kick" after set point changes.
This is therefore a standard feature of most commercial controllers.

Series (interacting) PID:
The mathematical representation of this algorithm is:

r !
mv(s i 1
) L
e(s) | Ts|

As with the ideal implementation, the series mode can include either derivative on the
error or derivative on the measurement. In which case, the mathematical
representation is,

mv(s) _

e(s)

r |
k, {H %there e(s) = SP - Tpscv (s)
S

1

Parallel PID:

The mathematical description is,

mv(s) = k.e(s) +TL e(s) + Tpse (s)

1

The proportional gain only acts on the error, whereas with the ideal algorithm it acts
on the integral and derivative modes as well.



Input Step

Controller Responses to Different Excitations
Table 1



Experiment 1

Objective: Study of Proportional + Integrator (PI)
Procedure:

Connections for Proportional + Integrator (PI) controller are as shown in the figure
12.

1. After making, all required connection on board which on the power supply and
start the experiment.

2. Ground PV and inputs of summing block which are not in use.
Apply square wave to the set point (SP).

4.  Check the output of summer block ) of summing block on CRO that will look
like as shown in figure 13.

5. Vary slowly the KP & KI value and observe the changes in the output.

6.  In the same manner, we can check by applying triangular wave.

s g
Proportional
Error(e) = SP-PV
Set Point S Kk 10 C
Square 2 (sP) =S
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Experiment 2

Objective: Study of Proportional + Derivative (PD)
Procedure:

Connections for Proportional + Derivative (PD) controller are as shown in the
figure 14.

1. After making, all required connection on board which on the power supply and
start the experiment.

2. Ground PV and inputs of summing block which are not in use.
Apply square wave to the set point (SP).

4.  Check the output of summer block >’ of summing block on CRO that will look
like as shown in figure 15.

5. Vary slowly the KP & KD value and observe the changes in the output and
compare with table no.1 showing the.

6.  In the same manner, we can check by applying triangular wave.

( B
Proportional I
Error(e) = SP-PV
Set Point 7>
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Figure 15



Experiment 3

Objective: Study of Proportional + Integrator + Derivative (PID)
Procedure:

Connections for Proportional + Integrator + Derivative (PID) controller are as
shown in the figure 16.

1. After making, all required connection on board which on the power supply and
start the experiment.

2. Ground PV and inputs of summing block which are not in use.
3. Apply square wave to the set point (SP).

4.  Check the output of summer block Y’ of summing block on CRO that will look
like as shown in figure 17.

5. Vary slowly the KP, KI & Kd value and observe the changes in the output.
6.  In the same manner, we can check by applying triangular wave.
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Experiment 4

Objective: Study of Proportional + Integrator + Derivative (PID) in close loop
Procedure:

Connections for Proportional + Integrator + Derivative (PID) controller are as shown
in the figure 18.

1. After making, all required connection on board which on the power supply and start the
experiment.

2. Ground inputs of summing block which are not in use.

3. Apply square wave to the set point (SP).

4. Check output of summing block on CRO, you will find that after adjusting Kp, Ki &
Kd output signal will be same as input applied at SP of error detector .

5. In the same manner, we can check by applying triangular wave.

Proportional

Error(e) = SP-PV
Set Point
2 (8P

+10VDC -
RFA

S\ Frequency
S Adij.

o\

4 Integral

Feedback

(1)

Derivative

Figure 18



Experiment 5

Objective: Study of Proportional + Integrator + Derivative (PID) with first ordersystem
Procedure:

First Apply 1V to the first order system block and observe the transient response
on Digital storage oscilloscope, you will observe the response as shown in figure
20.

1. Then do the Connections for Proportional + Integrator + Derivative (PID) with
first order system are as shown in the figure 19.

2. After making, all required connection on board which on the power supply and
start the experiment.

Ground inputs of summing block which are not in use.

4.  Check the transient response of I* order system output on Digital storage
oscilloscope; you will observe the response as shown in figure 21. You can
easily observe the effect of PID by adjusting Kp, Ki & Kd knobs.
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Experiment 6

Objective: Study of Proportional + Integrator + Derivative (PID) with second order
system

Procedure:

First Apply 2V to the second order system block and observe the transient
response on Digital storage oscilloscope, you will observe the response as
shown in figure 23.

1.  Then do the Connections for Proportional + Integrator + Derivative (PID) with
second order system are as shown in the figure 22.

2.  After making, all required connection on board which on the power supply and
start the experiment.

3. Ground inputs of summing block which are not in use.

Check the transient response of 1" order system output on Digital storage
oscilloscope; you will observe the response as shown in figure 24. You can
easily observe the effect of PID by adjusting Kp, Ki & Kd knobs.

Figure 22
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RESULT: the performance of PID controllers studied.
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Safety Instructions

Read the following safety instructions carefully before operating the instrument. To
avoid any personal injury or damage to the instrument or any product connected to it.

Do not operate the instrument if suspect any damage to it.

The instrument should be serviced by qualified personnel only.

For your safety:

Use proper Mains cord : Use only the mains cord designed for this instrument.
Ensure that the mains cord is suitable for your
country.

Ground the Instrument : This instrument is grounded through the protective
earth conductor of the mains cord. To avoid electric
shock the grounding conductor must be connected to
the earth ground. Before making connections to the
input terminals, ensure that the instrument is properly
grounded.

Observe Terminal Ratings : To avoid fire or shock hazards, observe all ratings and
marks on the instrument.

Use only the proper Fuse : Use the fuse type and rating specified for this
instrument.

Use in proper Atmosphere : Please refer to operating conditions given in the
manual.

1. Do not operate in wet / damp conditions.
2. Do not operate in an explosive atmosphere.

3.  Keep the product dust free, clean and dry.



Introduction

Scientech 2426 Speed Control of DC Motor by PLC has a DC Motor driver which
works on PWM technique. Today's industries are increasingly demanding process
automation in all sectors. Automation results into better quality, increased production
at reduced costs. Variable speed drives, which can control the speed of AC/DC
Motors, are indispensable controlling elements in automation systems. Depending on
the applications, some of them are fixed speed and some of the variable speed drives.
There are several methods to control the speed of a DC Motor, out of which the
PWM based DC Motor driver gives the best results. This circuit smoothly controls the
speed of a general purpose DC Motor. The Permanent Magnet DC Motor (PMDC) is
the most commonly used type of small Direct Current Motor available producing a
continuous rotational speed that can be easily controlled. Small DC Motors are ideal
for use in applications where speed control is required such as in Camera Position
Control, Robots and other such electronic circuits.




Features

Slotted disk for speed measurement

Separated unit for Motor in see through cabinet

. Precise Signal conditioning

o Sensitive, stable and accurate

. User friendly and powerful instruction sets
. Easy to operate

. Ready to use application board

. Online Product Tutorial

Technical Specifications

Analog Input ranges
Analog Output range
DC Motor:

Supply Voltage

Speed range

Speed sensing

Digital Output pin Voltage

Output of F/V Convertor
Mains Supply

Dimension (mm)

0-1V approximately
0-10V

12V DC
2400 RPM
IR Sensor

5VDC when particular O/P is activated from
PLC

0-10Vmax 0 to 2400 RPM
100-240V AC, 50/60 Hz
W 255 xD 155 x H 80

Weight 1.2kg (approximately)

List of Accessories
1. Patch Cords 16”7 (2 MM) ...cceeiviiiieiiieiieieeceecee et 5Nos.
2. MaNS COTAS .veiiiiiiiiiieeiieie ettt ettt st 1 No.

3. Serial Cable fOr MotOr CabINet........uueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 1 No.



How It Works

Procedure:

s Make a connection diagram according to below given connection diagram.

. Open Scientech 2426 ladder program and compile download and run the

program.
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For Help, press F1

. When you enter Value of 0:0.4 (Analog Output) from 0 to 4096 . When you
enter 0 in move instruction then Motor will stop. When you enter 2048 then see
the change in speed of dc motor.

. When you enable the 1:0/3 (Toggle Switch 1) then 0:0/1 (LED_1) will on then
DC Motor direction will change.



RESULT:
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Scientech 2430 Supervisory Control and Data Acquisition (SCADA)

Safety Instructions

Read the following safety instructions carefully before operating the Scientech
2003A. To avoid any personal injury or damage to the instrument or any product
connected to the instrument.

Do not operate the instrument if suspect any damage to it.
The instrument should be serviced by qualified personnel only.
For your safety:

Use proper Mains cord : Use only the mains cord designed for this instrument.
Ensure that the mains cord is suitable for your
country.

Ground the Instrument : This instrument is grounded through the protective
earth conductor of the mains cord. To avoid electric
shock, the grounding conductor must be connected to
the earth ground. Before making connections to the
input terminals, ensure that the instrument is properly
grounded.

Use in proper Atmosphere : Please refer to operating conditions given in the
manual.

1. Do not operate in wet / damp conditions.
2. Do not operate in an explosive atmosphere.
3.

Keep the product dust free, clean and dry.
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Introduction

Scientech provides Wonderware Indusoft Web Studio SCADA software for
industrial automation, process control and supervisory monitoring. Wonderware
Indosoft Web Studio SCADA enables users to visualize and control processes while
providing them with an easy-to-use development environment and extensive
functionality to rapidly create test and deploy powerful automation applications that
connect and deliver real-time information. SCADA software is an open and
extensible HMI that enables flexibility in custom application design with
connectivity to the broadest set of automation devices in the industry.

Features
. Ready-to-use symbol library
. React and respond in real-time
. Real time monitoring.
. Friendly, manageable, secure, extensible.
. Easy-to-use, easy to implement
. Easy configuration, simplified maintenance
. Communication with PLC
. Easy and flexible alarm definition
. Data collection and analysis for new and existing systems
. Easy-to-use for report generation
. Open access to historical data
. Different packages available with input/output structure

Technical Specifications

SCADA ;150 tags

Functions :  Trending, alarming, reporting, security,
event and others functions.

Package contains : Software DVD, license key
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Theory

SCADA stands for supervisory control and data acquisition. It is a type of software
application program for process control. SCADA is a central control system which
consist of controllers network interfaces, input/output, communication equipments
and software. SCADA systems are used to monitor and control the equipments in the
industrial process which include manufacturing, production, development and
fabrication. The infrastructural processes include gas and oil distribution, electrical
power, water distribution. Public utilities include bus traffic system, airport. The
SCADA system takes the reading of the meters and checks the status of sensors in
regular interval so that it requires minimal interference of human.

The SCADA system reads the measured
flow and level, and sends the setpoints to the PLCs

SCADA

ok
PLE1

FPump __
control

-~Flow—»

-
----Lave|---»

F s
=

“€-/alve control--

E-1

PLC1 compares the measured flow to
the setpoint, contrals the pump speed

V2
as required to match flow to setpoint PLC2 compares the measured

level to the setpoint, controls th
flow through the valve to match
level to setpoint

Architecture:

Generally SCADA system is a centralized system which monitors and controls entire
area. It is purely software package that is positioned on top of hardware. A
supervisory system gathers data on the process and sends the commands control to
the process. The SCADA is a remote terminal unit which is also known as RTU.
Most control actions are automatically performed by RTUs or PLCs. The RTUs
consist of programmable logic converter which can be set to specific requirement.
For example, in the thermal power plant the water flow can be set to specific value
or it can be changed according to the requirement.

The SCADA system allows operators to change the set point for the flow, and
enable alarm conditions incase of loss of flow and high temperature and the
condition is displayed and recorded. The SCADA system monitors the overall
performance of the loop. The SCADA system is a centralized system to
communicate with both wire and wireless technology to Clint devices. The SCADA
system controls can run completely all kinds of industrial process.
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Working Procedure of SCADA system:
The SCADA system performs the following functions:

. Data Acquisitions

. Data Communication
N Information/Data presentation
s Monitoring/Control

These functions are performed by sensors, RTUs, controller, communication
network. The sensors are used to collect the important information and RTUs are
used to send this information to controller and display the status of the system.
According to the status of the system, the user can give command to other system
components. This operation is done by the communication network.

Data Acquisitions:

Real time system consists of thousand of components and sensors. It is very
important to know the status of particular components and sensors. For example,
some sensors measure the water flow from the reservoir to water tank and some
sensors measure the value pressure as the water is release from the reservoir.

Data Communication:

The SCADA system uses wired network to communicate between user and devices.
The real time applications use lot of sensors and components which should be
control remotely. The SCADA system uses internet communications. All
information is transmitted through internet using specific protocols. Sensor and
relays are not able to communicate with the network protocols so RTUs used to
communicate sensors and network interface.

Information/Data presentation:

The normal circuit networks have some indicators which can be visible to control
but in the real time SCADA system, there are thousand of sensors and alarm which
are impossible to be handled simultaneously. The SCADA system uses human
machine interface (HMI) to provide all of the information gathered from the various
Sensors.

Human machine interface:

The SCADA system uses human machine interface. The information is displayed
and monitored to be processed by the human. HMI provides the access of multiple
control units which can be PLCs and RTUs. The HMI provides the graphical
presentation of the system. For example, it provides the graphical picture of the
pump connected to the tank. The user can see the flow of the water and pressure of
the water. The important part of the HMI is an alarm system which is activated
according to the predefined values.
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Who Uses SCADA?

SCADA systems are used by industrial organizations and companies in the public
and private sectors to control and maintain efficiency, distribute data for smarter
decisions, and communicate system issues to help mitigate downtime. SCADA
systems work well in many different types of enterprises because they can range
from simple configurations to large, complex installations. SCADA systems are the
backbone of many modern industries, including:

o Transportation

¢ Energy « Oil and gas «  Water and waste
s+ Food and beverage s Power ter
¢ Manufacturing + Recycling wate

¢ And many more
The temperature sensors are connected to the microcontroller, which is connected to
the PC at the front end and software is loaded on the computer. The data is collected
from the temperature sensors. The temperature sensors continuously send the signal
to the microcontroller which accordingly displays these values on its front panel.
One can set the parameters like low limit and high limit on the computer screen.
When the temperature of a sensor goes above set point the microcontroller send a
command to the corresponding relay. The heaters connected through relay contacts
are turned OFF and ON.

For example SCADA for Remote Industrial Planet:

This is a temperature logging System. Here 8 temperature sensors in multiplexing
mode are connected to the microcontroller through ADC 0808. Then the values of all
the sensors are sent serially by microcontroller through Max 32 to the com port of
the PC. A Software “DAQ System” loaded on the PC takes these values and show
them on its front panel, and also logs them to the data base “daq.mdb” .One can set
by interactive way some parameters like set point, low limit,and high limit on the
computer screen . When temperature of some sensor increases beyond set point, the
microcontroller sends commands to relay driver IC. The heaters connected through
relay contacts are (specific for that sensor) turned OFF (or ON in opposite
case).High limit and low limits are for alarm. When temperature goes above high
limit or below low limit the alarm will be turned on.
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Software Installation

Note: Please connect License Key on your PC before Run a Setup.
s Open IWS81.10 Folder as shown below.

» Computer » LocalDik (£ » 1S SCADAIES »

Grgunize » 4 Open  Incldeinfbrary = Sheewith v e fokdes +» 1 @
& Favoites
B Owsktop PSEL1D f
B Downloads

L Recent Places

i Libearies
= Documents
o Music
i Pictures

B videos

& Computer
& Local Disk {03}
(s Mew Yolurne [0
i bocal Disk (E)
(s LOCAL DESK (R
(s Local Disk {5}

(e Mew Wolume [F)

Wi Neswork

’ TWSEL L0 Duibn spedifebit: 123172018 12:44 BM
i File fider

. Disk1 Folder will open as shown below.

[0+ Computer » LocalDnk (E] + MSSCADAVEL » MSBLLO »

Organize = Inchude in ibrary = Share with = Mew folder
& Favorites el
B Desktop @
& Downloads

L Recent Places

i Libearies
= Documents
o Music
i Pictures

B videos

& Computer
& Local Disk {03}
(s Mew Yolurne [0
i bocal Disk (E)
(s LOCAL DESK (R
(s Local Disk {5}

(e Mew Wolume [F)

Wi Neswork

1 fem
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° Right Click on Set up icon and click on Run as administrator as shown
below.

e — e Al W

K5[0+ Computes » LocalDik (B} + 145 SCADA VRS » 158110 = T =
Pt el Wi heera —
Organize » (S Open Mew folder =
5 Favorite:
B Desiacp B Syaemi
. 3 Tem,
18 Downicads i L
1L Recent Places . o
SEr
o] oudd0c
4 Libraries .
¥ Documents 3o i
N Mugh ] tdao? 172012 220 AM
= o] oupana o
= Pictures
ol
i
0 Cuda1s TS iy
M Compater R tons B Addioanchue..,
& Locsl DRk (3 L O B Adito setpar
(o Mew Volume (D) S DR B Compress and emuik..
s Local Disk (£ 1028.mist B Compress to “setup.rar” and emad
(a LOCAL DISK 71 ::;;""" Festore previous versions 1' : o
fidiag File o
n Locel Disk (5] R
3 L 103t mst Send o b P
ca Newvohme ] =T = e 3
1041 st & -
Hatwork . apy
- | 104t i
L] 146, mst Creste shartcut
| 108 mst Datete
052t Ranama
i Properties
o Setup
3 setap

setup Dt irvncidied: 1207018 &32 AM Dte cruntact 12750/N18 1250 M
Appiication Siz= 143 MB

. Select Language window will open then select Languages English (United
States) then click on OK Button as shown below.
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. Indosoft Web Studio v8.1 InstallShield Wizard window will open then click on
Install button as shown below.

- InduSoft Web Studio v, 1 requires the following items to be installed on your computer.
Click Install to begin installing these requirements,

Status  Requirement

Pending Microsoft Visual C++ 2012 Redistributable - x86 version 11.0.61030.0
Pending Microsoft Visual C++ 2013 Redistributable (x8a) - 12.0,30501

Click on Yes button for restart a PC.

InduSoft Web Studio vB. 1 requires the following items to be instalied on your computer,
LS} Click Install to begin instaling these requirements.

c

status Requirement i

-~

—— == =

InduSoft Web Studio v8.1 - InstallShield Wi

i - . The installation of InduSoft Web Studio v8.1 requires a reboot. Click
P Yes to restart mow or No if you plan to restart later.

=S e |

L 200 S

10
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. Select Language window will open then select Languages English (United
States) then click on OK Button as shown below.

Select the language for the installation from the choices below.

( English {United States) )

° Welcome to InstallShield Wizard for Indosoft Web Studio v8.1 will open then
click on Next button as shown below.

Welcome to the InstallShield Wizard for InduSoft
Web Studio v8.1

The InstalShield Wizard will install InduSoft Web Studio
v, 1 on your computer.

It is recommended that you dose all other applications
before starting the Setup. This will make it possible to
update relevant system files without having to reboot
your computer,

Click Next to continue.

11
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° License Agreement window will open then click on Yes button as shown
below.

_
InduSoft Web Studio v8.1 + Service Pack 1 — [

License Agreement
Please read the following license agreement carefully,

Press the PAGE DOWN key to see the rest of the agreement. ‘l- 4

SCHNEIDER ELECTRIC MASTER. END USER. LICENSE AGREEMENT (the "EULA") -

EULA v.5: February 16, 2017 (52)

BY INSTALLING OR USING THIS SOFTWARE, YOU ("YOU" OR "LICENSEE") AGREE TO
THE TERMS AND COMDITIONS COMTAINED IN THIS EULA. IF YOU DO NOT AGREETO
THE TERMS AND COMDITIONS COMNTAINED IN THIS ELLA, TERMIMATE THE
INSTALLATION OF THIS SOFTWARE BY SELECTING T DO NOT ACCEPT THE LICENSE
AGREEMENT ™ IN THIS WINDOW OR BY CLICKING ON THE "CANCEL™ BUTTON. YOU
MAY THEM PROMPTLY DELETE THE LICEMNSE FILES AND SOFTWARE FROM YOUR
COMPUTER AMD RETURN THE LICEMSE FILE MEDIA, THE ENTIRE MEDIA PACKAGE,
AMND ALL OTHER. ITEMS (INCLUDIMG DOCUMENTATION AMD PACKAGING) WITHIN 30
DAYS OF PURCHASE TO THE PLACE FROM WHICH YOU OBTAINED IT FOR A FULL

Do you accept all the terms of the preceding License Agreement? If you Print
select Mo, the setup will dose, To install InduSoft Web Studio v, 1, you =
must accept thiz agreement,

< Back S Yes 3| No

L

. Third Party License agreement window will open then click on Yes button as
shown below.

[ b |
InduSoft Web Studio v8.1 + Service Pack 1. — [

Third Party License Agreement

Press the PAGE DOWN key to see the rest of the agreement., \l A

Sojo Toaolkit -
Copyright {c) 2005-2006, The Dojo Foundation. All rights reserved. 3
Redistribution and use in source and binary forms, with or without modification, are =
permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

* Meither the name of the Dojo Foundation nor the names of its contributors may be

used to endorse or promote products derived from this software without specific prior
written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

A5 IS™ AMD ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED

Do you accept &ll the terms of the preceding License Agreement? If you Print |
select Mo, the setup will dose. To install InduSoft Web Studio w8. 1, you =
must accept this agreement,
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° Customer Information window will open then click on Company Name and
click on Next button as shown below.

.
InduSoft Web Studio v8.1 + Service Pack 1 i ﬁ

Customer Information
Flease enter your information,

.

Please enter your name and the name of the company for which you work.

Uszer Mame:

prashant tomer

QOEHI Marme:

 scientech| )

st oD [t ]
i =

. Choose Destination Location window will open then click on Next button as
shown below.

- _
InduSoft Web Studio v8.1 + Service Packl ﬂ

Choose Destination Location
Select folder where setup will install files,

h Install InduSoft Web Studio vB.1 to:
C:\Program Files\InduSoft Web Studio v8. 1)

< Back g Mext = S Cancel
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Select Feature window will open then click on Next button as shown below.

==X

-
InduSoft Web Studio v8.1 + Service Pack 1.

Select Features
Select the features setup will install.

-

Select the features you want to install, and deselect the features you do not want to install,

-~ Description

The main program files for the project
development application, project runtime
server, and project runtime dient, This feature
cannot be deselected.

- [#|Hardkey Support

- [¥]OPC Components

- [#]PDF Printing

ecurity System Device Driver
ymbol Library

m

- [#]Runtime for Windows Embedded Standard

| |BDE

- [#]Mobile Access Runtime

- [Clcollaboration Tools -

1.21GB of space required on the C drive

<ok Koo [ cna |
2.08 GB of space available on the C drive _ 2]

LS

Ready to Install the Program window will open the click on Install button as

shown below.

-
InduSoft Web Studio v8.1 + Service Pack 1

S

Ready to Install the Program
The wizard is ready to begin installation.

"y

Click Install to begin the installation,

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard,

14
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° InstallShield Wizard Complete window will open then click on Finish button
as shown below.

InstallShield Wizard Complete

The Installshield Wizard has successfully installed InduSoft
Web Studio v8.1, Click Finish to exit the wizard.

15
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How to make Test Project, Reporting, Alarming, Trending and animation
function

s Double click on Wonderware Indusoft Web Studio 8.10, icon as shown below.

ORe e € : | swmie
. Click on Indosoft icon then click on New button as shown below.
@ Vi 3 0§ Eroblis Taoh
R 2 A [y

1 e (Cl = b B o . B 1 TR v ki Pch
P. 5 P .1\|-.'

Wb B 4

aie e ¢ @ D - -

16
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click on OK button as shown below.

New window will open then click on Project and give name to project then

ﬁ ﬁ Tiebsnuatin - Scvmn - x
—_— -
- ANy Creste mew Pt mith the specitid ettings
File o Box M Alwm Evers By HET Comteol
pas i Trena s Acivex Contral
Symbioly
( T bt Message | 5 Gna 23 Uinked Ficture
Diats Cjects Litmraries
Locmon -
W7 Do} o7 0 Prepectsl, [Browse|
Configratior: S L
CUserstwTiDocumentsh v7 0 ProjectsProectPropect AFP Froject Exploter
+ M Project: Test APP
Toget plattorn® ANy x L Serzem
Prodact iype® |, Screen Group
e TR Tyt L Thin Clients
Wncdows Contral Foom Embeckied Les Fus I, Praject Symbaly
Vndonws: Control Foom Lie Locul ierface ko Lite interface + ‘_‘f Graphics Scnpt
Wi Urbeckded Lis s symibeh
L m " B Layout
b 1o Ve {1500 1t
“Select Windows or Wndows: . Select.
phstform Sor Vi &3 * 1,
o Mok, Linee, aidorks, e )
athe Project 1ab.
e
: ; Ginbal | Grap | @ e S
- =
3 ¥ Quiput LIk
i Tag coune 75

1wty AP NUM 00

[CleNe o] B

L L

Click on to the Graphic button then click on Symbol button as shown below.
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. Select Pushbuttons folder and double click on Amber indicator as shown

below.
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. Double Cllck on Push to ON Switch then assign Name Toggle Tag to Switch
as shown below.
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® Click on to the Graphic button then click on Symbol button as shown below.
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° Double Click on to the Indicator then Object Properties window will open then
assign Main Tag State to Switch as shown below.
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. Click on to the Graphic button then click on Symbol button as shown below
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Double Click on to the SW_SilverRed 03 button as shown below.

"@ DE-Ril-00e - IWebStudic - Symbols =S
Home | View  Inset  Projed  Help - -
. = = . |
1 icot =] GhRun ’ ) Downlosy (= ‘ ﬂ - 8, 1mport wizata “‘ 2 Replace a8l
133 copy ‘llﬁsup O Rt ’J m 24 Convert Resolution | G Remove unused tags % °r o | PRepLESfN
Paste ks Connect Taths Datsbase LogWin | Verify Global 4 s Praject: TesLAPP
&4 find O Debug Chstop Spy P Register Controls | Repiace i Reset tags database 7 Pr Sl S
Cliphoard  Local Management = Remote Management i} Tools i Tags ' & Alarm
ElHome.SCC K3 Alarm.5ce [ Symbols x & Home
43 SW _GreerQlf G EL Report
4 1] Sereen?
| Sereen Group
4 L. Thin Clients
4 I Project Symbois
p 7] Graphics Script
y [ Symbols
4 (B Layout
43 SW_RedDif_Gre | SW_SilverRed_03 '
L3 SW_RedDIl_Gre,
3
4
y oo
4
4
4 @ Globst M Graphics | @rasks T2 Comm
4
&
4
4
4
"

a %

4 % Output

Evaluation (17:09:21 hours left] CAP| NUM) SCRL ID:22 | 320,%: 500 [W:86, Hi 126

Tag count: 25

o7

12:00 AM
1/2/2002

=
&

Double Click orl to the Toggle Switch then Object Properties window will

open then assign Main. TagCmd to Toggle Switch and Main. Tag State to

Toggle Switch as shown below.
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. Click on to the Graphic button then click on Text button then click on Text
Data Link button then assign address Tag/Expression to Timer 1 as shown
below.

"@ NES-ma-00e - | GraphicsTools | Objed Tools TWebStudio - Alarm.SCC SRR

Home  View  Inset  Project Format Help
= Ly seections] F @ / Line Ij @ Pushbutton  FT Combo Box M Alarm/Event 3 HET Control @ Frmmand Ikl Ted Pata tietd R Oarine
~8 & - | 0 Disable Oag i~ = 71, OpenPolygon (] || LifText Box [¥] Check Box [l List Box A Trend W activeX Control Projet

Herploe S B 2. replace L ] ArrareE €3 Closed Polygon (53 || (@ Button @) Radio Button il Smart Message | [ Grid Sabee 22 Linked Picture S ':' ':'q;:e:j"m

Screen o idﬂ\liﬂ Shapet Active Objects Data ug,:m Libraries J L 1] Alarm
EiHomeSCC K AlamSCC X i) Home

< R
A\ 01/01/200205:... TITTTTITIT  MMMMMMMMMMMM... B Bejrart

el Screen2
Home I Sereen Group
b~ Thin Clients

I Project Symbols
1 Graphics Script

Push to ON Switch Object Properties = @ g ?:::h
Alarm @ (8] (] G a—
ﬁmmm Timez_i (=]

o —

@D Giobal M Grapnics| GlTasks 'TaComm

| Pasiword 7] Auto Size IRTL Secuily | 0 L
” Toggle Switch | riesm Rrequee confimalion Vitliot keybonrd (s Detats i
Trend gl -
. .
Timer: ####e :-

H .

2 X Output o x
i housrs left) CAP NUM SCRL ID:25 | X: 560,%: 610 W:133,H: 29 Tag count: 25

[Zierer o« 8]
e  Click on to the Graphic button then click on Symbol button as shown below.
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® Select Motor folder and click on to the motor06 button as shown below.
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®  When double click on to the Alarm button then object Properties window will

open .
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For Trend
. Click on to the Graphic button then click on Text button then click on to the

Text data Link button and double click on to Analog Input 1 then Object
Properties window will open then assign Tag Address to Potentiometer as

shown below.
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° Double Click on to object properties window then assign Main Label 1 to
“Analog Voltage”, Main. Max. to 5 and Main Min. to 0 and Main Tag Name
Potentiometer as shown below.
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. Click on to the Graphic button then click on Text button then click on to the
Text data Link button and double click on to Analog Input 2 then Object
Properties window will open then assign Tag Address to Analog Input2 as
shown below.
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Trend Screen
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When you double click on Trend button object properties then Click on Point

button as shown below.
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For Trend go to Graphic button then click on Trend button as shown below.
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Assign Label address to Potentiometer and Tag/Field to Potentiometer and Min
Scale to 0 and Max Scale to 5 then click on OK button as shown below.
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Double Click on Second trend then assign name Label to Analog Input_ and

Tag/Field address to Analog Input 2 and Min. Scale to 0 and Max. Scale to 5
as shown below.
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Report Window

For Report click on to the Graphic button then click on Button as shown below.

Animatiam:
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Double Click on Save to Disk button then Object properties window will open

then assign Tag to Potentiometer and Expression to Report (“Disk:Report1.rep)
as shown below.
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° Double click on Send to Printer button then object properties window will open
then assign expression to Report(“PRN:Reportl.rep”) as shown below.
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° Click on Home button icon click on Command button as shown below.
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Scientech 2430 Supervisory Control and Data Acquisition (SCADA)

. When you click on to the Home button then object properties window will
open then Select Type : Open Screen and assign address Open Screen to
Home.

=

e  When you click on to the Alarm button then object properties window will
open then Select Type: Open Screen and assign address Open Screen to Alarm.
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. When you click on to the Report button then object properties window will
open then Select Type : Open Screen and assign address Open Screen to
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. When you click on to the Trend button then object properties w1ndow will
open then Select Type : Open Screen and assign address Open Screen to

K2l Sl
Rl o B e
J
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. You See the all Screen of SCADA, Click on Graphic button then click on

Home button, then Home button window will open as shown below.
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. For Assign address to Alarm screen click on to Task button then Alarms button
as shown below.
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*  Rightclick on Alarm button then Click on Insert button as shown below.

N -l 0. s " vttt - Srent Lo
= Weme vew e moen | case | e N .
ﬁ o ¥ [ededd ® 2 | ne [ Afet Gpeushaton THComboos. M AlamEvent W MEFComiral | Command ghites Detalink ] Seace
Vg ;; O+ B onasie Dreg i~ m—g'! L Open Polygon (]| £ vert Bon (] CheckBon [ Lnt Bow grm-a T Actived Control || L Fiyperink Q4 Calne & Ratatior
| B | L Replace = ( Coned Polygen (0 | [ Butten @ Radio Button il Smant Mesaage || i Gria =5 urand Picturw | @y Bargmpn B vumilitpPosmien
ozen i taning Shapes Actwe Objects  bata Sjec Lirney Animatior |

@ioba B onpnia (@ Foc

. Ass1gn Alarm Desc1pt1on to Alarm then assign Tag Name and message to
Alarm functlon as shown below.
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FoiwbShio - Screent it
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s  Assign Trend Description to Trend then assign Tag Name and message to
- Trend function as shown below.
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s  Right click on Report button then Click on Insert button as shown below.
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s A551gn Descrlptlon toReport in Slmple Text Format (TXT) and Output ﬁle to
ReportTest.txt as shown below.
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L Click on to the Comm button then Click in to the Drives button as shown
below
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e  Right Click on to the Driver button then click on to the Add/Remove Drivers

button as shown below.
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. Select Driver ABCIP and click on to the add button then your Driver ABIP is
selected for Scientech 2400EH as shown below.
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° Right Chck on ABCIP Button then Descnptlons window will open the A551gn
Description to 1 and assign Tag Name, Station no. and /O Address, according
to you PLC Ladder logic program as shown below. This is the main Sheet of
Tags.

a@mﬁﬁﬁg@ : AR —
3 EI 'L_ ﬂ.l—t-'\ %ETIIH“" ,:a__' ‘ B -.hlllm ‘g_m i A | i

Datansie Lagvn e -
(" T oy - o m-;mcmu u.,;... uﬁmnnnnm 0 Poject Exploesr x|
Femate irngrnent 7 atin = Teg 4 Project: TestAPP |
duunmm i Reports Euclﬂ tx o4 ‘; Drbes -
=]z |
3 Ainalog
-[E] & Analog Dutput
el Eieing Pet gl & Tirner
: L OPEDALIS
e i | P 1T
i Cotputet whitg Stalus ik | L OPC Nat
1 OPCHMLITA
§ TCRAP
Tag Hama Efatian 10 Adiress Actian Saan [ ] 4 DDE
4, Filter bt [ Fier st S e et Ay - | Fimertest S Filter et
- 14132160.0.190 B0 Readewiae < Alwins .
T wicatar  419216.0.190 {0000 Readevirae = Alwins =
3 Polentiomese 4192168.0.190 Faxn - - P Giobal MCaphic Ghtets [Tecomm|
: iem— N cion Wompnic e T conm
4 Real 141821800190 RE:RD Witz = Ay
& Anslog_irput 4-192150.0.190 FaFt ) -
2 Readsvihe  Alwars
6 Tongle_Swit 4192.158.0.190 8103 I i -~
n RealsWiris  Alwars
T Tmerl A TIZIGAG1T0 TADACT [Reatsitts = Alwars =
8 Do _Molor 41021680190 T (Reatsirie = Alwars =
9 Tmera  A1AiigDIA0 TA0 DN Raadsnine - Aways |
= Reateine = Always ¥
b 8 E Oyt . 2%
Resds | Bvaustion (17:31-33 Raurs lefty CAF MUR STRL I s 4BE | | Tan cowh T

38



Scientech 2430 Supervisory Control and Data Acquisition (SCADA)

»  Right Click on ABCIP Button and Insert new button then Descriptions window
will open the Assign Description to 2 and assign Tag Name, Address
according to you PLC Ladder logic program as shown below.
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. Right Click on ABCIP Button and Insert new blR‘;(r)rT then T Descrlptlons w1nd0w
will open the Assign Description to 2 and assign Tag Name, Address

according to you PLC Ladder logic program as shown below.
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»  Right Click on ABCIP Button and Insert new button then Descriptions window
will open the Assign Description to Analog and assign Tag Name, Address
according to you PLC Ladder logic program as shown below.
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. Right Click on ABCIP Button and Insert new button then Descriptions window

will open the Assign Description to Analog Output and assign Tag Name,
Address according to you PLC Ladder logic program as shown below.

@ﬁlﬁfﬁﬁjm Webtuio - AECTHOA O - = x

|-1n-|li

E '.n-m ‘ ‘*...wn

- o petenree

=L ‘ i
- ﬁ hl]u:!:hnm
"
Raad Trigger: Enable Fiead when ide: Read Compisted: Read Status:
™ = e "
‘Wirite Trigges: Ensble 'Wihe on Tag Change: ‘Wils Compleied: Wikt Sians:
wr o we we
Gtation. Header:
Minc 0000000
41521680130 RED /|
M. 2042 D000
Tag Mame AdEES Hin W
1, Fiter tme 4 Flter et L Fitertent | Filer it
1 Real RO

@ostal Bnonic Wiees Joicomn |

i

2% Oupe

| Ewabintion (71205 foars ey CAP NUM. = S I
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Right Click on ABCIP Button and Insert new button then Descriptions window
will open the Assign Description to Timer and assign Tag Name, Address
according to you PLC Ladder logic program as shown below.

@mﬁ&mﬁm Whciio - ACHN1 O -

T Ineruse priosty

Read Tigge: Eratks Faad wheride Fubad Conpletad Tt )
El -

ks Tigger Enable Whte on Tag Charge: Wik Corrplais Wik Slatus:

P -

Stk Hondar: ,

4150 8E.0150 Ten & :' ;

Taq Hame Aderags: Div A
U Fittat taxt | Filtar tost (Pt [ ik o
1 Timer_ L=
o I I

2 Timer_2

. Your SCADA window will complete.
o Open Scientech 2430 CD and Click on Program Folder then Test button then
double click on to the Test 123 program as shown below.

# RLogix Micrs Starter

File ‘iewr Comms  Tools %indow Help

[DEH( & fme|o o ClR & B EAAO)E] ==~
OFFLINE 8| [HoFoees  [¥ “ [ - o oae e oo e
NoEdis 3] [Forces Disabled [3

Driver: AB_ETHIP-1 Mode : 0d

i MNarne ‘ Date rnodified
JuHst 1/1/2002 2:51 A
L Screen 1/1/2002 1144 PM
1 Symbeol 12/10/2018 4:54 P
L Web

Filename:  [TEST 123

Files of wpe:  [RSLogin ["RSS, “5LE)

Local Disk.

Path: C:ilsershwin?D esktop\T est Copyt Test
Schema: RSLogis 128: File 128

"»Fue FLL Infarmation ‘

Pracessor N ame: UNTITLED Station #: 0d
Frocessor Type :Bul1768  Micrologis 1400 Series B

|_Hev|smn Note: Wersion: 'l

APP [READ |Disabled
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Go to Rockwell Software Folder then open BOOTP DHCP folder then Click

on to the BOOTP DHCP Server button and Please remove Ethernet cable to
PLC and Connect again to PLC.

| |ﬁ‘_4] % cut

| Paste

| Home | Insert

Page Layout

References Mailings

Calibri (Body)

-3 Copy

- Format Painter
Clipboard lsi

g SN

e~ aborss o Aa-||%7 - A -|

Font |

. FLASH Programming Tools

Foxit Reader 5.0
Games
ITS PLC Professional Edition

 Levistudiol

Maintenance
Microsoft Office

L MysqL

Mvis Technologies Pvt, Ltd

Mvistech

PCLing2 High-5peed USE Bridge Cable
Rockwell Automation

cekwell software

1

. BOOTP-DHCP Server

lu FactoryTalke T

. RSLinx

' RSLogix Micro English
L Ltilities

1 Scientech

prashant tomar
Documents
Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support
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BOOTP/DHCP Server 2.3 window will open then data will start comes in
Request History and Relation List as shown below.

= = — -———— 8|
BOOTP/DHCP Server 23 et

File Tools I_-l[;elp
 Request Histosy

Clear History | Add to Relation List |

[ (hominsec) | Type | Ethemet Address MAC) | Hostname

03304 BOOTP F4S5433ATALTO

0:38.56 BOOTP F454:33ATAATO

03352 BOOTP F4:54.33ATAATD

0:38:49 BOOTP F454.33ATALTD

Felation List

Mew | Delste | Enable BODTP EnahbDHCP|§isaﬂaBl}UTPIDHEP1

192.168.0.150

- Slatus Ermer
Sent 192.168.0.190 to Ethemet addiess F4:54: 33474470 10l 256

Click on to the Disable BOOTP/DHCP button then [Disable BOOTUP ]
Command Successful message will comes as shown below.

BOOTP/DHCP Server 2.3 : " T~ [
R — S

File Tools Help

— Request Histary
Clear Histary | Add ta Relation List |

{hemin:sec] | Type | Ethemet Address [MALC] | 1P Address | Hostname:
(0:35:04 BOOTP  F4:54.3347.44:70 192.168.0.190
0: 36:56 BOOTP  F4:54:3347.4470
0:35:52 BOOTR  F454:3347A40:70
0:38:43 BOOTP  F4:54:33A7.44:70
- Relation List
Mew | Delete | Enable BOOTP | Enable DHCP || BifsabiE BOGTE/DCE:
Ethemet Address [MAC) | Type: | |F Address | Hostname | Degcription
F4:54: 3347 4870 BOOTP 192168.0.1590

- Skatu: —E nitriex
[Dizable BOOTP] Command successful ‘ ‘ 1 of 256 ‘
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° Click on to the Controller Properties Window then click on to Who Active
button as shown below.
File Edit View Search Comms Taols Window Help ]
|[DSE[E| & BB o EEr R R R
iEl A b
e Mode- 0d|| User Bt £ Timer/Counter A InputiOutput & Compare
WA TEST 123 = | = | ]| [#L02 (=@ =]
=0 Project [ | e : - =
B Hep F Controller Properties - mzﬂ’“ —}
B Controler 00 = —— =
General | Compier | PasswordsController Commurications [ il
1%\ Processor STalus
-} Function Files F Driver Route Processor Nods
A1l 10 Configuration [ABETHIPT  ~] [CIP Path 161349575046 4954 56 [0 gz‘v‘?d(ﬂ B30
P Channel Configuration ;- {1:'
1 Program Files r Last Corfigured (System)
B svso-
= |§AB,ErH\P4 Node Od CIP Path 16.13.49.57.50 46.49 54 56 46.48.46.4 v |
Reply Tmeout r
E1{Z] Data Fies.
LB Cross Reference L @ icastor
: 00 - UTRUT 00 b D:
g ;J”;:J:ms Comms Path [ALOKPIAE_ETHIP-\192.168.0.190 ! pm
B3- BINARY -
B - men 00 oK Cancel | hee | —
C5- COUNTER b0 4
[ re-conTroL e
N7 - INTEGER o '34
F&-FLOAT
[E1+{Z3 Data Logging
[0 configuration — 'Tml‘\;:.l
L. status S NTO
{22 RCP Configuration Files 0<
{13 Force Files r:‘ Source B i& -
ol B b [P\ File 2 / {[ENI] ¥
For Heln nrece F1 ] EAD [Disabled 7
Click on to the PLC Address 192.168.0.190 and click on to the OK button as
shown below.

¥ Autobrawse
TN (| ewprreerey =
3] [Forzes Erotted [2] |« atewoys Etnemer 1
Driver: 48_ETHIP-1 ETHIP-1, Ethernet —EE‘E—
| ,
i (== 192.168.0.190, MicroLogixl400, 17( EllE=]
Project i
=3 Proje E ary Bit_0 -
B3 Help B e |
(2] Controller
i Ccontroler Froperties >
%4 Processor Status
% Function Files.
i B3:0
-4 10 Configuration 7 I e ] cal I i | r —C o—
P Channel Configuration e 1
- Cunent Gelection L
E1 (23 Program Fies Server FoLiri A4P1 Diiver: 4B_ETHIP HEH ootk
B sveo- A Node: [0 Decimal (=0 Octa] Type: SLOS00 10l
B svs1 = I~ 4pply to Project
& Lap2-
[=-{] Data Files Hergmeom
B Cross Reference L W At i
[ 00-0UTPUT o ')7
O v -mput : 0
[ s2-smamus Comms Path  [ALOKPIAB_ETHIP-11192.168.0.150 li766
[ Ba-BmARY |
O 7¢-Tiver B oK Cancel p | He |
[ £5-COUNTER 04
[} RS- CONTROL o
D 70
N7 - INTEGER (53
F8- FLOAT
B2 Data Logging
[ cenfiguration 0004 M..t:::.—l —
[ stas Sourcs 4 NT0
-{] RCP Configuration Fles o<
= Source B 10
Force Files
E1( Foree Fi 10« iLI
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® Click on to the OK button as shown below.

File Edit View Search Comms Tools
W =]
OFFLINE [#] [No Forces 4]

NoEdis 8] [Fooes Enabled [
Giiver. AB_ETHIF1

Window Help

EHU!E%O-@@M»’ El

1
Node: 0d|| [4]» [\ User {Bt £ TmeriCounter Z InputiOutpul A Compare| |

BR(w [ | assMEEao)|e] e

#5 LAD2

[(SE=]

g Help Controller Properties

= Tyew Bit_0 et

B3:0

&-{X] Controber 09|
i
£ Processor Status
%) Function Fies
U 10 configuration

] PE Channel Configuration
=] Program Files
SYS0-
SYS1-
# La02-

& (3 Data Fies
Cross Reference
O oo-output oa)

General | Compiler | Passwords  Controller Communications |

— Driver
[AB_ETHIP

Route Processor Node:
=] [ciP Path 16.13.48.57,50.46.49.54.5€ [0 g;z)nal(-o

i Last Configured (System)
||AB_ETH\P-3 Node Od CIP Path 16.13.49.57.50.46.49.54 56 46 48 464 ¥

|

L il

| |

ALOKP!AB_ETHIP-1\192.168.0.150

(T

Reply Timeout:

10 (5ec)

Comms Path

(u)_ i

={C] Data Logging

[ configuration

O status
{2 RCP Configuration Fies

=3 Force Files E
g Frem—— —

[{IxT\File 2 / ILel_|

shown below.

ik RSLogix Micro Stz

e  Go to Comms button (in menu bar) then click on to Download button as

File Edit View Search Comms [Jools Window Help
D@ E &4 B stemComms. | Sa&m e aan ] e -=-
OFFLINE [#][NaFort  WWhoActive Go Online 2% O s s i
Mo Edits Fowest 00 Online
Diver 2B ETHIET Bt £_TimeriCounter & InputiOutput £ Compare |
R TEST A = |[(E[E
B3 Prowct Mede 4 Binary Bit 0 Binary Bit_0 B
3 e Clear Fauft B30 B3O |
oNg
Evfi Controler Clear Processar Memory —L ik 0)—
i
%% Processor St EEPROM... v
%3 Function Files Histogram 0
-1l 10 Configurat:
e 001 —
- B channel Configuration i
E1{Z3 Program Files
B svso- L
B svs1- 5
& Lapz-
E{E3 Data Files
B Cross Reference Avudio Indicastor
B30 00
[0 oo-outPuT 0002 TE
B 11 -mprut 1 (]
..[B] s2-STATUS Bul1766
[ B3 -BINARY P
o[ T4-TIMER 0003 Move —
[ cs-counter =5 Sourcs 04
3 RE - CONTROL o<
Dest 70
i N7 - NTEGER 2
..[[] Fa-FLOAT
Data Logging
AMUL
Configuration 0004 Multiphy —
[ status Soures A NT:0
-.{Z] RCP Cenfiguration Files o<
E Soure= B 10 |
= ’ 10< &
i [T\ File 2 / el | Cn
Nownlnad praaram ta pracessor p
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This Ladder Logic is For Push to ON Switch and Indicator, When you
press/Enable/Click on Pushbutton switch then O:0/0 (Audio Indicator) will
ON, When you press/Enable/Click on Pushbutton switch then Audio indicator

will OFF.
|---m’ﬂlé\\tg\ﬂ\n u - 2 cmimrw e a Mol gle - a2
IRER RO ” Bt I T e I e S S 0 1 D A |
—m [ =T e ow o ma 0|
No Edits : :
ITe N user £82 1 TeerCounter 2 noutOupst 4 G 1
Driver: AB_ETHIP-1 T
- o= E]
B @2 X |38 [
Pushbutton_1 Binary Bit 0 Binary Bit_D &
10 B30 B30
E {oxs } C >—
0 Qo 0
Bul1766
Binary Bit_0
B30 B3 B30
E o At C —
L 1 1
Binary Bit_0
B3 B30
1 0
Andio Indicastor
B30 00
—3 E
1 []
Bal1766
——MOV
Move —
Source 04
1293<
Dast N70
1283<
oMUL
Multiply
Source A N70 =
138
Q-I_J_I _d_J
ForHeIEErusF.l APP READ [Disabled

e  This Ladder Logic is for Analog Input 1, 1:0.4 is Shows analog Input value
and F8:0/N7:2 shows the analog Input Voltage in volts, When you rotate the
knob of potentiometer then 1:0.4 and F8:0/N7:2 Value will change.
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View Search gnmmf Tools mmhvl ﬂdp

File Edt \i
D& s me|o o EE A =R

]

_Elm-m R
||
Diiver. AE_ETHIP-1 Node: g LI I\User {B £ TmeriCounter £ mputiOutput £ Compare|
- i .7 — =l
RS X|8 8 |
— 1 -
0003 Move - . 2
Soucce 104
1292¢
Dest N70
1292<
_!I
——MUL
Multiply —
Source A N7:0
1282¢
Source B 10
10<
Dext N7:1
12920<
—DIv
Divide —
Source A N7l
12920<
Source B 4096.0
£ RCP Configuration Fies 4086.0<
Dast F8:0
=0 g’z:h:m 154297«
=
L. n-wmeur
~{E8 Custom Data Wontors —MWMDV
(@ Custom Graphical Monitors sﬂ; o T
@ Recpe Montors Sasaaene
(8 Trends Dest o
i(
1 —] * 3 |"J
'FdeE Er!ssFl \RH\E} [Disabled é

° This Ladder Logic is for Analog Input_2, 1:0.5 is Shows analog Input value
and F8:1/N7:5 shows the analog Input Voltage in volts, When you rotate the
knob of potentiometer then 1:0.5 and F8:1/N7:5 Value will change.
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Lock indow telp _

D @ 4Re| o -~ Sl A m EAAD P v e =
o T | = =
_ﬂ O FOICES = u - O 3E 3% <> < O ABL ABS m
otd: [5] [ForcesEnaed [+] IS
Driver: AB_ETHIPT Node: 0d nnm Bt £ Tmer/Counter £ InputiOutput_J Compare
WrEsTanrs o |[@ ][] 2
1 10 Configuration [l = edBg |2 X[ 8
P& channel Configurat
(] Program Fies MOV B
SYS0- ' Move —
i Source 105
- svs1- 1618
& Lapz- Dest N73
=) Data Files 1619<
B Cross Reference
O oo-outPuT —MUL ————
O u-mput ] Multiply l—
[ s2-sTATUS ek
D 83-Bmary Source B 10 e
[ T4-THIER 10<
[ cs-counter L B s
[ re-conTROL Tolag
[ N7 -mNTEGER
i L.[ F8-FLOAT —DIV
Data L Eid —
£ Data Loggng Bowce A NT4
[ configuration 16150<
- status SourceB 40960
{Z] RCP Configuration Fies 40905
Eae Dast F8:1
EHE ForcaFlea 3952637¢
[ oo-outPuT W
O n-meur = i
(@ Custom Data Monitors i
= Move
(& Custom Graphical lonitors Soasa 1
(& Recipe Monitors 3552637
&8 Trends = Dest N7:5
B oot ic
Al i d ¢ (41 I\File 2 / IL<l |
For Help, press F1 [20003 [APP [READ [Disabled g
— = Tl ana

° This Ladder Logic is for Timer Example, When you enable/Click the 1:0/
(Toggle Switch 1) then Timer T4:0 will Start counting after 20S DC Motor
will ON. When you disable/click on 1:0/3 (Toggle Switch 1) the Timer T4:0
will reset.

File Edit View Search Comms Tools Window Help

EECEEELEE R W YR e ] s]e -]

ERERRE] e ] [ =Tt osomms T
Mo Edits : Farzes Enabled :

Diiver, 8E_ETHIP-T Mode: 0d | [L1»I\User £B £ TmeriCounter 4 mpuliOulout £ Compare

W TETIBRSE  [= = || #51ap2
0 Configuration El ntng| 2 |48 [

Channel Configuration
=1{Z3 Program Files 0<‘ -

B30 B30
=11 Data Files 0015 JE [oxs }

B Cross Reference 2
00 - OUTPUT
1 - INPUT B30 B30 B30
52-STATUS 0l ] - —
B3- BINARY
T4 -THER B3:0 B30
C5- COUNTER
R6 - CONTROL
NT - INTEGER B30 e
F8-FLOAT 017 1 E Timer On Delay e
=-{Z] Data Logging 3 Timer T4:0 .
[ configuration T ;{::IB“E 1}3{ —CDEO—
[ staws Lo
{Z1 RCP Configuration Files
[=-{Z] Force Files
00 - OUTPUT
B 1 -mput DC Motor
{ Custom Data Monitors . T40 00
{#a Custom Graphical Monitors o 2
(& Recipe Monitors .
{E8 Trends. E 1

1 — ]+ IR IE 27 [ | L3
For Help, press L.

it
W
b

OOOOEOEE
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®  Open Scientech 2430 CD and Click on Program Folder then Test button then
double click on to the Test as shown below.

T ol
@Lv’ b TestCopy b Teit » ol bed Bl A

Cigmize  [(Open =  Sharewithw  Dlew fokder - 0, @

¢ Favorites o

B Desbiog b harmy

B Downiosd b CONRG

1 Recent Plece: Datatiaze

DatsProtection

4 Libraries Hat

#| Documant Green

o Music Symbal

e Pictures Web

B viceas B darm

| BmakPomts

& Computer B Hoere

B ok ald (C) B HSTITXT

s Mok old (D) B icon-reportng

e Mok old (E) | PrajectTimestamp

iy Hak ald () 1B Repoetng ¥

o Mk ald {5 REPORTTEST KE

i Lo Dutk (F) = SCADS, E

Pl Zclantagh White i

coa NewVokame {19
i MerweValume (K9 ¥ .
(Moo Vst AL 5 Trerd

11|

M
i Trerding T

Wi Metwork RS TXTIHST 170 VE
By Untitled B

e crested 17172000 1258 AM

Home View Insert Plnjgd Graqhits Help
/| Project Explorer V| Grid L umber || Zoom 100% - [R#] ¥ Language
- (5] ‘@ ==
| Database Spy V| Status Bar % || AgFont
Restore Fitto Zoom 5 Windows...
Default ¢! Output Window | Zaom Box Window Area ¥/ Auta SizeRow -
Shaw/Hide Zoom Options Window
B HomeSCC x i
Project Explorer x
Control a 4. M Project: TestAPP
4., Screens
&) Alarm
I Home
I [Z] Report =i
& Screen2
{Da : , J. Screen Group
- - - 54, Thin Clients L
{If(Hour-'!J 0{ J I8 - 4 i : |, Project Symbols 1
Hour=12,"12") : fem % Graphics Script n
[ Symbols 5
@ Layout

@D ciobal [ Graphics| {G#Tasks Tzcomm

Data Acquisition menas collecting
data information from different
controller,Sensor,Driver,Motor

P ——

«

Database Spy

P
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. For Start a SCADA Driver click on to Task button as shown below.

NEZ-%d-00e - Graphics Tools WebStudio - Home SCC = a %
=) (@] g _
Home View Insert Project: Graphics Help
= I8, import Wizard 2. Replace
4 R ks A “CometResoluion | M i@t Remove nusedtags o Crov Reerince ""*"\"m .
onnect Tiks Database LogWin | Ven lobal a t:
O sto P Y @l Register cantrols Replace 4 Resettags database ' Properties P'"j;:mﬂswp

Remote Management Lk Tools i Tags %

[F] 3: Analog
[®] 4 Anzlog Output

OPC Net

L OPCXML/DA
ﬁ Supervisory means control entire > ;g’;"‘”

system through GUi representatiol
of working status of entire system

@otoval Mcraphics @Tasks Taicomm

Control means controlling the entire
Control system such as on/off operation
speed controlling,Tem. Control

Data Acquisition menas collecting
data information from different
controller,Sensor,Driver, Motor

Report G

which are connected at distance =
_Database Spy. 8 X Output B X
Evaluation (17:14:40 hours left) CAP NUM SCRL X 423,V 146 Teg (wnl:

EBfel e € ENVEEA-]
. Project Status w1ndow w111 open then Click on Driver Runtime then click on to

Start button as shown below.

S -wd-ade ¢ | Grapnict Toets

— | vame | Wiew  Incem e aragnic Hilp
NSRS (2 S O BT i
- = ol g s €3 i ! I X Remove rused tags
Faite Tatks Conpert T T M= = t: Test APP
Ooeus - G (e Ix P"’Sfmf
Chipboans Loca| Mensgement s Femate Mar) 7 i Tk, -r 4 ABCIP
W tomescc x F:
[z
D D 0 0 d Data Acg B
Tk Statuz Sartup [=] 3 Analog
 Bnchground Task Avtonstiz [ 4 Analog Cutput
§-Cove Rurtime. Autonalic [ 5 Timer
wr & petabnze spy Manusl 10 L OPC DA 205
I [ Datsbase R Rurtire [
AD0E Chent Runtine Manusl
Msoudl | startn
{if{Hour=0 Or
Hour=12,"12"} i
I =1L, o Manusl
B Mt piccmes Pt Ay dronatic
008 Furtime Manusl
ZMCPC Net Cherd Runtine Ml
DR P DA 205 Chert Butime sl labal, W8 Goaphect (@ Tarks (T3 comm |
BRCPC LA Clent Funtine Manus
SRCPC FMLIDA Cherd Funtine Manusl
W Stuko Soads OPCSarr Manus
FE I Cherd Fusting Audnmalic
B T Sarvwr ey Manusl
B per M trmatic

I ) whichare connected at distance I i

3 ¥ Outpue
Evaluation (L7:44:10 naun Il CAP HUM, 501 o 4750 T
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)

Q2% d-000 ¢ o

Biabinud  Hamae 5CC

For Run a SCADA application click on to Run button as shown below.

Home VI KIT B L B
i B R0 and W import Wizard ¢ 3¢ Feglace o
BV 4 B Y] Lt o —pp—
B i e LGN | Y g nagtercontri | fapiace WS Rese tagt dmatate 5 sty 2 T T
Clghoars ‘Lncal Management | PFamatr Management O Tanis T Taga L‘ | ABCIP
K Homesco x 1
L2
Supervisory Control and Data Acquisition (SCADA) Ei;ﬂw
1
= e [ & anwiag Dutput
Introduction [ 5 Tomer
= — | OPCDAZIS
L OPCUA
- L P Nat
{Date} L OPCNMLIDA
{IfHour=0 Or | Supervisory means control entire & ;E‘:ﬂ'"
Hour=12,"12") L Superyisory system through GUI representatio .
of working status of entire system.
@l

Control means controlling the entire
system such as on/off operation
speed controlling, Tem, Control

- Data Acq

menas g
data infermation from different
controller, Sensor,Driver Motor

_| which are connected at distance

Woapnin Pasks (T2 comn

3 x Culps

ject N .
__Fib: Security  Tools
Supervisory Control and Data Acquisition (SCADA)

Alarm

Alarm window will open as shown below.

4. Activation Time ©  Tag Name Message

01/03/2002

12:47:06 AM

Home o
Alarm 9

Report G

A
N
&
b8
A

B

Push to ON Switch

Toggle Switch Timer

il

Trend
Timer: 0

Indicator

DC Motor

Alzrm
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When you click on Push to ON Switch then Indicator will ON as shown below
or when you press Pushbutton 1 then Audio Indicator will ON.

Supervisory Control and Data Acquisition (SCADA)

Alarm
I TagName  Message E -
i‘j -
é -
A—
Indicator .
Tiher DC Motor
Timer: 0 .=-
NUM

Alarm

When you enable the Toggle Switch 1 then Timer will Start counting as

shown below.

Supervisory Control and Data Acquisition (SCADA)
Alarm

ivation Ti
TS ‘g Activation Time ©  Tag Name Message |
12:47:28 AM : E
N |
A
EiY
Home a8
EY
By il
Push to ON Switch Indicator
Alarm e

Report ‘;}

P Toggle Switch Timer DC Motor
llll

=D

Trend

Alarm NUM
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° After 20S DC Motor will on and you see the current status of Push to On
Switch, Toggle Switch, Indicator and DC Motor status in Alarm function.

Supervisory Control and Data Acquisition (SCADA)

Alarm

Activation Time =  Tag Name Message
01/03/2002 & &
12:47:46 AM

Home o

Alarm e
Report ,_-“;.'5 ]

&7
’fl Toggle Switch Timer
[1]

Timer: 20 .:.

Indicator

Push to ON Switch

a—— e

DC Motor
Trend

Alarm NUM

e Make a connection according to below given connection diagram.
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When you click on to the Trend Button then Trend window will open as shown

below. When you Rotate the Knob of Potentiometer then Value of Analog
Input 1 and Analog Input 2 Value will change and you see the Real Time

Trend (Graph) as shown below.

B/ Project Name - o= o
File Security Tools
p o ontro dD Acq 0 ADA
Home o
Alarm O
Report
:’ sCRONE o - Y
4,
Trend ail
00:47:32 00:48:32
e . 00:47:32 00:48: :{z
03720 + 00:47: 14 00:01:00 01103720 v 00:48: 4 bt
— — - 01003120 v 00:47: 51 00:01:00 01103120 v 00:48:|%
X Label
B[ﬁt}_« i‘[\ E* 2 B X s = Label Current
=, Potentiometer I =
el T - il Analog_tnput2 400
¥
NUM

Trend

When you click on Save Disk button then your Analog Input 1 and Analog Input 2

value will store in Text format.
M Project Name -
File Security Tools

Trend

Ve 'P
a!ll

Report
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Click on to the Open/V

B/ Project Name -
File Security Tools

1ew button as shown below.

01/03/2019
10:16:47 AM

Home o

Report

. See the Real Time Report in Notepad as shown below.

FEile Edit Fomat View Help

Keientech Technology Pyt Ltd - Report Task
01/03/2019  10:15:21

AnalogInput 1 = 4
AnalogInput 2 = 3
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° If you want to see the Historical Data of Report go to HST folder then click on

to Notepad File as shown below.

L —

<€ PEECTTEREE] 510 EX)
i = ey e e

Organize j Open ~ Share with Print New folder = [ e |
3 Favorites I“ Mame ° Date modified Type Size
B Desktop \Z] 01020101 1/1/2002 11:45 PM HST File 7KB
& Downloads \Z] 01020103 1/3/2002 12:50 AM HST File 4KB
| Recent Places || 01181208.hdr 12/8/2018 5:05 PM HDR File 1KB
\Z] 01181208 12/8/2018 6:22PM  HST File 37KB
4 Libraries || 01181208 12/8/2018 5:05 PM Text Document 49 KB
EI Documents | 01181210.hdr 12/10/2018 4:49 PM  HDR File 1KB
& Music =] 01181210 12/10/20185:11 PM  HST File 36 KB
[ Pictures | 01181210 12/10/2018 449 PM  Text Document 69 KB
B videos || 01181211.hdr 12/11/20181:40 PM  HDR File 1KB
E \Z] 01181211 12/11/2018 3:51 PM  HST File 6 KB
1% Computer || 01181211 12/11/2018 1:40 PM  Text Document 5KB
s alok old (C:) || 01190103.hdr 1/3/2019 10:16 AM HDR File 1KB
ca alok old (D) B R T 1/3/2019 10:16 AM HST File 2KB
a alok old (E) 1/3/201910:06 AM _ Text Document 38
s alok old (F:) ) HST2TXT 7/20/2016 5:34 AM  Application 63KB
. alok old (G:)
a Local Disk (H:)
ca )
& New Volume ()]
ca New Volume (K)
a New Volume (L:)
& 01190103 Date modified: 1/3/2019 10:16 AM Date created: 1/3/2019 10:16 AM
Text Document Size: 2.21 KB

e  You See the Historical Report Data as shown below.

File Edit Format View Help

,,‘ 03/01/2019 10:15:19 4.000
03/01/2019 10:15:20 4.000
03/01/2019 10:15:21 4.000
03/01/2019 10:15:22 0.000
03/01/2019 10:15:22 4.000
03/01/2019 10:15:23 4.000
03/01/2019 10:15:24 4.000
03/01/2019 10:15:25 4.000
03/01/2019 10:15:26 4.000
03/01/2019 10:15:27 4.000
03/01/2019 10:15:28 4.000

|| 03/01/2019 10:15:29 4.000
03/01/2019 10:15:30 4.000
03/01/2019 10:15:31 4.000
03/01/2019 10:15:32 4.000
03/01/2019 10:15:33 4.000
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° If you want to see the History of Alarm function then go to Alarm function
folder as shown below.

s e

O e e e ——

Organize v “ﬂ{)pen > Share with = New folder £ 0O @
e fiame : Date modified Type Size
B Desktop 7] al020101 1/1/2002 11:45 PM ALH File 26 KB
& Downloads 2] al020103 1/3/2002 12:48 AM ALH File 7KB
. Recent Places 4] all81208 12, 018 6:22 PM ALH File 151 KB
7] allg1210 ALH File 93KB
4 Libraries /ﬂm]L\ 2/11/2018 3:51 PM  ALH File 115KB
= Documents %) 2ii90103 1/3/2019 106 AM  ALH File 1KB|
& Music v
k=) Pictures
E Videos
/% Computer
&, alokold (C)
ca 2lok old (Dz)
s alok old (E:)
s alok old (F:)
g alok old (G
. Local Disk (H:)
ca flb)
s New Volume (J)
@ New Volume (K:) —
@ New Volume (L)
-] al190103 Date modified: 1/3/2019 10:16 AM Date created: 1/3/2019 10:16 AM
- ‘ ALH File Size: 380 bytes

) You see the Historical Data of Alarm as shown below.

) al81211 - Notepad =

Eile  Edit Format Wiew Help

[Alarm Summary

005|11/12/2018|10:18:49.126|Switch|Switch OFF|1|1|0.000000|1|0] |4|1] | | | |
005|11/12/2018|10:18:49.126|Indicator|Indicator OFF|1|1|0.000000|1|0] |4[1] [ |
005[11/12/2018]10:18:49.126[Toggle_Switch|Toggle Switch will OFF|1]1]0.000000]10] |4]1| |
005(11/12/2018]10:18:49.126|Timer_2|DC Motor will OFF|1|1/0.000000|1/0] |4/1| |
005|11/12/2018|10:20:49.875|Switch|Switch ON|1|1]1.000000|1|0] |2|1] | | | ¢
005|11/12/2018|10:18:49.126|Switch|Switch OFF|1|0[1.000000|1|0]| |4]1|11/12/2018|10:20:49.875|
005]11/12/2018|10:20:49.875|Switch|Switch ON|1(0]0.000000|1|0] |2|1|11/12/2018]10:20:50.948|
005|11/12/2018/10:20:50.948|Switch|Switch OFF|1]|1]0.000000|1|0] |4|1] | | [ |
005|11/12/2018]10:33:08.626|Switch|Switch OFF|1|1]0.000000]10] |4]1] | \ ! \
005(11/12/2018]10:33:08.626|Indicator|Indicator OFF|1|1/0.0000001[0] |4/1| | \ |
005]11/12/2018|10:33:08.629|Toggle Switch|Toggle Switch will OFF|1|1|0.000000|1/0] |4]1] |
005|11/12/2018|10:33:08.630|Timer_2|DC Motor will OFF|1{1|0.000000|1|0] |4/1]| | |
005|11/12/2018|10:33:51.572|Potentiometer|Voltage Ov|1|1[3.000000|1|0| [16]1] | | |
005|11/12/2018|10:33:57.759|Switch|Switch ON|1|1]1.000000|1(0] |2|1] | | | ¢

‘ m b

. If you want to Stop the SCADA window and click on to Stop button as shown
below.
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