EXPERIMENT NO: 01






                                              DATE:-
AIM: To perform an experiment to determine SCR characteristics.
APPARATUS:  SCR C106, DC power supply, DMM’s.
THEORY:
                The structure and symbol of thyristor (SCR) are shown in Figure 1 below. It is a four-layered PNPN switching device having three junctions J1, J2 and J3. It has three external terminals. These three terminals connected to the outer P- layer, outer N-layer and inner P-layer and are termed as Anode, cathode and gate respectively.

Working of SCR


The SCR acts as a switch. When anode is positive w.r.t cathode, it is forward biased. The SCR remains OFF. In this condition junction J1 & J3 are forward biased and J2 is reverse biased, hence SCR remain OFF.  Increase in voltage across SCR below the forward break over voltage VBO, doesn’t make SCR ON. (VBO is that forward voltage applied to the SCR that turns the SCR ON).fig. 1 shows the structure and symbole of scr.
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             To turn-on the SCR below the break over voltage, a small amount of gate current is necessary. Gate cathode junction acts as a diode (as they are p and n layer respectively). A small voltage (> 0.7 v) applied across these terminals makes Gate cathode junction conducting. The charge carriers (electrons & holes) injected into this layer diffuse into inner p-layers. These electrons being free (i.e. mobile), move towards anode through depletion layer. This is because the electrons are attracted (i.e. pulled) by the +ve electrostatic field established by the anode. Thus, they travel to anode via inner junction J2. These electrons on their move, collide with some orbital electrons and make them free. Thus no. of electros increase. These newly liberated electros dislodge some other electrons in the same way as they were liberated. This results into large no. of electrons, which destroy depletion layer. This is known as turning ON of the SCR. Thus an SCR can be turned ON by applying gate current at a desired instant. When SCR is ON, the drop across the SCR is of the order of 1.5 to 2 V.


Now the device conducts the load current, which is determined by applied voltage and load resistance. 

 Mathematically



V applied – VSCR
V applied
IL =     -------------------      (
------------- 




RL

     RL
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 From the above expression it is clear that if SCR in turned on at lower voltage, then load current will be low and if turned on at higher voltage than the load current will be high. This is show in V-I characteristic of SCR (fig.2).
 If anode is –Ve w.r.t cathode then the SCR is said to be reverse biased. The SCR does not conduct   even if gate current is applied. The only way to make it conductive is to increase the reverse voltage up to reverse breakdown. However, in the reverse breakdown, voltage across the device is high. This causes high power dissipation, which ultimately increases junction temperature much higher and the SCR gets destroyed.

PROCEDURE: 
1 First of all connect the circuit as shown in the circuit diagram.
2 Initially keep the input gate Eg=0 & Vdc=0 voltage to zero.

3 Set the value of gate current Ig=50 µA. very the dc supply between anode & cathode of SCR in small steps and measure the corresponding current & voltage readings of SCR.  

4 Repeat step 3 for gate current values of 60  µA and 70 µA.

5 Plot V/I characteristics for specific gate current
OBSERVATION TABLE:
	Ig (µA)

	Vdc (volt)
	Vak (volt)
	Ianode (mA)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


CONCLUSION:-
EXPERIMENT NO:02






                                               Date:-
AIM: To perform an experiment (a) to determine DIAC characteristics and

                                     (b) to observe the voltage wave form across it.

APPARATUS:
                        (a) 1- φVariac, DC supply of 50V, rheostat (1KΏ), DMMs
                        (b) Step-down transformer 230V/50V, rheostat (1KΏ), ammeter (0-10mA), DIACDB32.

THEORY:
                          A DIAC is a two electrode, bidirectional avalanche diode which is employed to switch from off state to the on state in both the direction. The schematic representation and simple and construction of the DIAC are shown in the figure-1. Its leads are labeled as terminals T1 and T2 instead of the conventional anode-cathode designation. The term DIAC is obtained from capital letter, Diode that works on AC.
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Fig:- Diac

The DIAC is a four-layer pnpn device, which acts as a switch when voltage applied across its terminals exceeds a certain voltage known as breakdown voltage. The 

Doping level of the layers is kept high, so that the breakdown voltage is law. This voltage generally is 32 to 40 V. the available DIAC________ breaks (i.e. starts conduction) at ______ V. At conduction it sends a spike of trigger current as high as 2 A. This is sufficient to turn- on   SCR/ TRIAC.
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 The working of DIAC is as below.

Suppose we make terminal T1 positive w.r.t terminal T2 and increase the voltage then at a certain voltage the device breaks down. Prior to breakdown the DIAC offers a high resistance and the current through it, is less than 200ma. At breakdown voltage suddenly it becomes conductive and offers a very low resistance in ON state, it has a voltage drop typically of 5V across its terminals to breakdown it conducts heavily and may have a peak current of the order of 1 to 2 amperes. If we make T2 +ve wrt T1 than the same action follows, but now the current direction is revise (i.e. current flows from T2 to T1) 


The DIAC is used for triggering SCR or TRIAC. However it is more common with TRIAC

This is shown in the characteristic curve of figure-2. It may be noted that the drop across the DIAC increased as current through it increases. The DIAC is made to conduct by the voltage across a capacitor, which is charged from the same ac line voltage that is applied to the triac.
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PROCEDURE: 

(a) Diac characteristics

1 First of all connect the circuit as shown in the Fig. 3.

2 Initially keep the input voltage to zero.

3  Then increase the input voltage in small steps and note down value of the voltage across the DIAC and corresponding current through the DIAC in the observation table.

4 Initially the value of current through the DIAC will be in micro- ampere until the DIAC starts conducting. After that the value of the current will be determined by the value of the load connected in the circuit.

5  Take 10 to 15 readings for DIAC voltage and current.

6  Now bring input voltage back to zero.

7 Reverse the terminal T1 and T2 of the DIAC and take another set of the reading by repeating the above steps.

8 Plot the V-I characteristic of the DIAC on the graph paper.

Observation table: (a)

	Sr no.
	With T1 +ve
	With T2 +ve
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(b) Voltage waveform across Diac

1 Connect the circuit as shown in Fig. 4.

2 Switch on the power.
3 Observe and draw the voltage waveform across Diac when it is in conduction.

4 Switch off the power and disconnect the circuit.    

CONCLUSION:-
EXPERIMENT NO:03










Date:-
AIM: -
To perform an experiment to measure latching & holding current of SCR

APPARATUS: Rheostats (570 ohm 1.2 A), Ammeter (0- 10 mA), SCR, DC Power                                          supply (0-30V), & (0-5V),

THEORY:

Holding & latching current of SCR

When SCR is turned ON, the current flows from anode to cathode. This current is termed with two different definitions.
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(a) Holding current IH:
“It may be defined as the minimum value of anode current below which the SCR stops conducting and comes back to its OFF state”

* Generally, this current is a very small in terms of milliampiers.

(b) Latching currant IL:
“It may be defined as the minimum ON state current required to keep the SCR in the ON state after the removal of triggering gate pulse.”

* IL is always larger than IH
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Fig:- Experiment Setup

PROCEDURE:-
1. Ensure that the load resistance is at its maximum value and the power supply Vdc is at its minimum value.

2. Put on the gate power supply Eg and adjust suitable trigger value of gate current.

3. Put on the Vdc supply of the power circuit.

4. Increase gradually Vdc for the conduction of SCR. After every adjustment of Vdc check whether conduction is latched by removing gate signal. If SCR conduction is not latched, repeat the procedure till the latched conduction is obtained. ( i.e. there is sustained conduction without  gate current)

5. Note down the value of this minimum anode current and this anode current is called the latching current.

6. When the SCR is in  latched conduction (without gate signal) to find out holding current, decrees gradually Vdc till  suddenly  anode  current  falls to zero value  form its  new minimum anode current. This current is called the holding current.

7. Note down this minimum current.

8. Repeat step 2 to 7 for precise values of these currents.

OBSERVATION TABLE:-

	Latching Current(mA)
	Holding Current (mA)

	
	

	
	

	
	


CONCLUSION:-

EXPERIMENT NO:04









Date:-

AIM: To perform an experiment to identify modes of operation for TRIAC

APPARATUS: Step-down transformer 230V/50V, rheostat, ammeter (0-10mA),                                        TRIAC chassis, CRO.     

THEORY:                                        

The operation of the TRIAC is equivalent to that of a combination of two thyristor connected antiparallelly, as given in fig. 1. The TRIAC is a three-terminal device which can conduct in either direction. The invention of the TRIAC was necessitated because of the need for controlling power fed to ac loads. The circuit symbol and schematic construction of one such device are shown in fig.1. Fig.2 shows the characteristics of TRIAC. 
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Fig :-modes of operation of TRIAC
            Flexibility of operation in such a device consists of turning it on in any of the four modes given below.


Mode 1 The main terminal MT 2 is positive with respect to the main terminal MT1 and the gate triggering signal is positive. The gate plays the part of the normal gate of a thyristor formed by the p1-n1-p2-n2 combination.


Mode 2. MT2 is negative with respect to MT1 and the gate triggering signal is positive. In this case the p2-n1-p1-n4 combination forms a thyristor and the p2-n2 combination forms an indirect gate, initiating electrons from n2 to p2,  from p2 to n1 and finally from n1 to p1. Thus the combination n2-p2-n1-p1 fires the  thyristor p2-n1-p1-n4.


Mode 3. MT2 is positive with respect to MT1 and gate triggering signal is negative. The gate G forms the igniting cathode through the n5 layer and the p1-n1-p2-n2 combination acts as the thyristor.


Mode 4. MT2 is negative with respect to MT1 and gate triggering signal is negative. In this condition the gate G forms the indirect gate to the thyristor p2-n1-p1-n4 through the n5 layer.


It can be seen that the gate connections to p2 and n5 facilitate firing respectively, in the first and second modes.


The above discussion shows that the turn-on of the TRIAC is easier than that of the thyristor. Modes 1 and 4 can be classified as primary modes because in the one case both MT2 and G are positive and in the other case both of them are negative. From this point of view, modes 2 and 3 are considered secondary modes. The sensitivity of triggering differs in the four modes implying thereby that the charge required for firing varies from mode to mode.

PROCEDURE: 

1. Connect the circuit as shown in Fig.-1
2. Put on the AC mains.

3. Increase positive gate current Ig by gradually increasing Vg from 0.0V till the positive portion of voltage waveform across TRIAC completely becomes flat ( almost positive zero voltage across TRIAC)

4. Note down the value of this positive gate current Ig for mode I+.

5. Gradually increase further positive gate current Ig till the negative portion of voltage waveform across TRIAC also becomes flat.(almost both positive and negative zero voltage across Triac)
6. Note down the value of positive gate current Ig for mode III+.

7. For identifying mode I- and III- change the connections of power supply Vg and milli ammeter for negative Ig.

8. Repeat steps 3 to 6 to identify modes I-‑ & III-‑ and note down the values of negative gate current Ig.

OBSERVATION TABLE:
	MODE
	MT2
	MT1
	Ig(mA)

	I+
	+
	-
	

	I--
	+
	-
	

	III+
	-
	+
	

	III--
	-
	+
	


CONCLUSION:-
EXPERIMENT NO:05









Date:-
 AIM:-To perform an experiment to implement phase control of TRIAC with and                                 without DIAC.

APPARTUS:-230V to 50V Transformer, Rheostat (570ohm, 1.2A), Phase control Kit of 


triac, CRO, true rms meter,

THEORY:-
                                      SCR may be triggered ON at any instant of time in one cycle of input voltage. This can be accomplished by providing proper triggering at the gate terminal. In this experiment, we provide the gate signal through DIAC and without DIAC. 

                                    When SCR is triggered without DIAC, the average value of load voltage will not be zero for any firing angle. In other words, the load will get the unequal power for each half cycle of the AC power supply.

                                    While triggering the SCR with DIAC, the average load voltage will be nearer to zero. This is due to symmetrical operation of DIAC in both the half cycles of AC power supply. So load gets equal AC power in each half cycle of the AC power supply.
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Fig:-phase control with diac
PROCEDURE:- 
1. Connect the circuit as shown in the Fig.1

2. Connect B with A.(Without DIAC)

3. Switch on the AC mains.

4. Very pot RB and observe the waveforms across the TRIAC and load resistance.

5. Measure the all parameters as per the observation table.

6. Repeat steps 4 to 5 for new value of RB.
7. Remove connecting wire between B and A (With DIAC).

8. Repeat steps 3 to 6.

9. Switch off AC mains and disconnect the circuit.

Power PL = (VLrms X VLrms)/RL
 Observation TABLE:-
Without DIAC






RL= 570 Ohms 

	SR.

No
	R(Kohm)

(RB +1K)
	VLrms

(Volts)
	PL (watts)
	Conduction angle(degree)
	VL avg

	
	
	
	
	Positive Cycle 
	Negative cycle
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


With DIAC





RL=570 Ohms

	SR.

No
	R(Kohm)

(RB +1K)
	VLrms

(Volts)
	PL (watts)
	Conduction angle(degree)
	VL avg

	
	
	
	
	Positive Cycle 
	Negative cycle
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


CONCLUSION:-

EXPERIMENT NO:06






                                              Date:-
AIM: To perform an experiment to determine UJT characteristics.

APPARATUS: UJT (2N2646), 30 V DC Power supply, 1-φvariac, resistors (10kΏ-10W, 

                           2.7kΏ, 100Ώ), diode (4007), CRO.

THEORY:
              A typical UJT structure as shown is figure1 consists of a lightly doped N- type silicon bar provided with ohmic contacts at each end. The two-end connections are called base-B1 and base-B2. Resistance of N-Type substrate is known as inter base resistance referred to as RBB1 and typically it is in the range of 4 to 10kΏ. A small heavily doped P-region is alloyed into one side of the bar. This P- region is emitter E, and forms a P-N junction with the bar the schematic representation and equivalent electrical circuit are shown in  below.
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Generally the distance between E and B2 is lower than that between E and B1. In other words, resistance RB2 between E and B2 is lower than RB1 between E & B1. 

However some UJTs do not follow this. The ratio of RB1/RBB is referred to as intrinsic standoff ratio  

i.e.                  






         RB1
           RB1
η = -----------       =   ---------





     RB1+RB2                RBB
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         As mentioned earlier, some UJTs have P-region at a different position, so the valve of η Varies from 0.47(for UJT 2N1671, 2N2160) to 0.85 (for UJT NTE 6410). However η is nearer to 0.6 normally. The diode represents the P-N junction between the emitter and the base bar (point x). During circuit operation of UJT, the value of RB1 varies over a large range from its original value to a value as low as100Ώ. So it is shown variable.


Initially, when VBB is applied to the UJT, a current, depending upon VBB and RBB, flows through the substrate. This establishes the potential of internal point x (not accessible externally) to RB1 * VBB, that is η*VBB, where η is the intrinsic stand-off                                                                                                RBB
ratio as mentioned earlier. 

            Keeping VE=0 initially, makes PN junction reverse biased, which is indicated by a diode, A μA connected in series with E will show a small amount of current, this is reverse saturation current of diode. Now increasing voltage of Emitter decreases reverse 

voltage across diode, which in turn results into decrease in reverse saturation current. Further increase of VE will result into lowering of reverse saturation current and it becomes zero when VE = Vx. This portion of characteristics is shown on left side of VE axis. Note atpoint Q, VE ≠ 0, but IE = 0. Further increase of VE makes anode of emitter diode positive w.r.t to cathode which is at Vx. This is a simple diode   operation and current of low magnitude will be established through emitter diode, until diode reaches knee voltage and starts conducting. The voltage at which emitter diode starts conducting is referred to as PEAK point voltage Vp and the corresponding current is referred to as PEAK current, of course the current magnitude is not at PEAK. The current at this point is practically small, but plays very important role in the operation of UJT.

As current starts flowing from Emitter to B1 i.e. the lower portion of substrate, its resistance drops because resistance of a semiconductor depends upon the doping concentration. Higher the doping level more is the charge carrier concentration in the substrate. Thus substrate resistance decreases when current starts flowing from Emitter to base-1. The decrease in resistance (of lower potion of substrate) permits more current through it. Availability of increased change carriers reduces resistance further and the voltage between emitter & base-1 reduces further. This is what is known as –ve resistance region. Now if voltage is reduced even than current increased. This continues until current reaches a maximum valve with a minimum voltage across Emitter & base B1. This minimum voltage is referred to as valley voltage (Vv) and the corresponding current as valley current. This is the point with minimum voltage on the characteristic curve of fig-2. In this condition, the substrate is fully filled in by the charge carriers and there is no further capacity to accommodate more charge carriers (i.e. electrons). Hence the current is constant. Now to increase the current further, either the charge carriers may be increased or their velocity may be increased. As the substrate is fully filled, the only way to increase current is to increase velocity of charge carriers. Only increase in emitter voltage Ve can do this. Thus, now increase in voltage Ve increases current through substrate. This is shown in characteristic curve beyond valley point.

         In practice, the use of –ve resistance is best utilized by applying voltage across a capacitor to the emitter. Initially the capacitor c starts charging through resistor R and potentiometer Rp. When it attains Vp, emitter starts conducting and thereby discharging the capacitor.

      During this process –Ve resistance portion of the curve comes in action and discharges. When the capacitor voltage falls, the capacitor being source of energy, the current through substrate decreases and operating point moves towards the peak point. The substrate stops conducting enabling capacitor to charge. When capacitor attains Vp, cycle gets repeated

PROCEDURE: 

1 Connect the circuit as show in the circuit diagram.

2 Set the DC voltage between 10 to20 Volts.

3 Set the AC voltage at about 30 Volts.

4 Set the oscilloscope in the X-Y mode.

5 Connect the nodes marked, in the circuit by the label x, y and com to the respective channels of the oscilloscope

6  Observe the static V-I characteristic of UJT on the oscilloscope.

7 Also vary the voltage magnitude and observe the variation in the V-I characteristics.

8 Draw the characteristic on the graph paper.

CONCLUSION:
EXPERIMENT NO:07









Date:-
AIM: - To perform an experiment to implement UJT synchronized triggering scheme of 

SCR.

APARATUS: UJT synchronized triggering Kit, Transformer 230V/50V, CRO,

THEORY: - 

Triggering of SCR using UJT


As we know that SCR may be turned on by applying sufficient gate current. UJT can be used to provide these current pulses through pulse transformer
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      As shown in the fig.1, UJT relaxation oscillator provides pulses at Base-1. these pulse are given as i/p to the pulse transformer. The o/p current pulses from the secondary of P.T are given to the gate of S.C.R.  This will turn ON SCR at desirable instant of time.

PROCEDURE:-
1. Connect the circuit as shown Figure.1

2. Switch on AC mains.

3.  Adjust approximately the firing angle ( = 30°

4.  Observe and draw voltage waveforms at test point P1, P2, P3, -------etc.

5.  Repeat the procedure step 3 for approximate firing angle ( = 60°, 90°, 120°.

6. Switch off the supply and disconnect the circuit.

CONCLUSION:- 
EXPERIMENT NO:08









Date:-
AIM: - To Perform an experiment to implement to self commutation of SCR

APPARTUS: - 30V DC power supply, rheostat, (570ohm, 1.2A), commutation circuit kit                           induction box, CRO. 

THEORY:-

Thyristor Turn- Off (commutation)

The term commutation basically means the transfer of current from one path to another.

In thyristor circuits, this term is used to describe process of transferring current from one thyristor to another. As explained earlier, it is not possible for a thyristor to turn itself OFF. The circuit in which it is connected must reduce the thyristor current to zero to enable it to turn-off. ‘Commutation’ is the tern to describe the methods of achieving this.


Commutation is the one of the fundamental principles in behind the use of thyristors for control purposes. A thyristor can only operate in two modes; it is either in the OFF state, i.e., open circuit or in the ON state, i.e., short circuit by itself it cannot control the level of current or voltage in a circuit. Control can only be achieved by variation in the time thyristor when switched ON and OFF, and commutation is central to this switching process. All thyristor circuit therefore, involves the cyclic or sequential switching of thyristors. There are, in general, two methods by which a thyristor can be commutated, they are 

(1) Natural commutation

(2) Forced commutation

1. Natural commutation
           The simplest and most widely used method of commutation makes use of the alternating reversing nature of a.c voltage to affect the current transfer; we know that in a.c. circuits, the current always passes through zero every half cycle. As the current passes through natural zero, a reverse voltage will simultaneously appear across the device. This immediately turns-off the device.  This process is called as natural commutation since no external circuit is required for this purpose this method may use .a.c mains supply voltages or the a.c voltage generated by local rotating machines or resonant circuits. The line commutated converters and inverter come under this category.
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Fig:- Natural commutation
2. Forced Commutation

Once thyristor are operating in the ON state, carrying forward current, they can only by turned OFF by reducing the current flowing through them to zero for sufficient time to allow the removal of charged carried. In case of d.c circuits, for switching off the thyristor, the forward current should be forced to be zero by means of some external circuits. The process is called forced commutation and the external circuits required for it are known as commutation circuits. The components (inductor and capacitor) which constitute the commutating circuits are called as commutating components. A reverse voltage is developed across the device to zero, thus turning off the device. Producing relievable commutation is a difficult problem to be tacked whole designing chopper and 

inverter circuits. The most important stage in the designing process is choosing a forced turn-off method and deciding its components.
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Fig:- 2. Forced Commutation
The classification of the methods of forced commutation is based on the arrangement of the commutating components and the manner in which zero current is obtained in the SCR. There are six basic methods of commutation by which thyristors may be turned OFF. Out of which self (class-B) commutation is discussed below.

Class B –self commutation by an LC circuit.

              In this method, the LC resonating circuit is across the SCR and not in series with the load. The commutating circuit is shown in Fig-1. 


Initially, as soon as the supply voltage Edc is applied, the capacitor C starts charging with its upper plate positive and the lower plate negative, and it charges up to the voltage Edc.


When thyristor T is triggered, the circuit current flows in two directions; (1) The load current IL flows through the path Edc + - T-RL-Edc -, and (2) Commutating current Ic.
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         At the moment, thyristor T is turned ON, capacitor C starts discharging through the path C+ -L-T- C-. When the capacitor C becomes completely discharged, it starts getting charged with reverse polarity. Due to the reverse voltage, a commutating current Ic starts flowing, which opposes the load current IL. When the commutating current IC  is greater than the load current  IL, thyristor T becomes turned OFF. When the thyristor T is turned OFF, Capacitor C again starts getting charged to its original polarity through L and the load. Thus, when it is fully charged, the thyristor will be ON again.


Hence, from the above discussion it becomes clear that the thyristor after getting ON for sometime, automatically gets OFF and after remaining in OFF state for sometimes, it again gets turned ON. This process of switching ON and OFF is a continuous process. The desired frequency of ON and OFF state can be obtained by designing the commuting components as per the requirement. The main application of this process is in d.c chopper circuits, where the thyristor is required to be in conduction state for a specified duration and then to remain in the OFF state also for a specified duration. Morgan chopper circuit using a storable rector in place of the ordinary inductor L is a modified arrangement for this process. The circuit has the advantage of longer oscillation period and therefore of more assurance of commutation. In this class B commutation method, the commutating component does not carry the load current. Both class A and Class B turn-off circuit are self commuting types, that is in both of these circuits, the  SCR turns- OFF automatically after it has been turned on.

ROCEDURE:-
1. Connect the circuit as shown in Fig.1

2. Adjust the value of inductance as shown in the observation tables

3. Switch on 30 V dc power supply.

4. Switch on trigger circuit 15V dc power supply.

5. Observe and draw the voltage waveform across SCR.

6. Measure the on time Ton  and note down

7. Repeat step 2 to 6 for the next value of inductance.

8. Switch off AC mains and disconnect the circuit.

CONCLUSION:-
EXPERIMENT NO:09










Date:-

AIM: - To perform an experiment on speed control of DC shunt motor in open loop and 
closed 
loop modes.

APPARATUS:-  chassis for speed control of DC shunt motor, shunt motor with loading 
Arrangement, tachometer, 0 to 5 A DC ammeter, DMM, isolation transformer.
THEORY: - Optional

CIRCUIT DIAGRAM:-
[image: image16.png]



Fig.1 Speed control of DC shunt motor 
.PROCEDURE:-
A) Open loop control
1. Connect the circuit as shown in the Fig.1.keeping terminals C & D  open.

2. Ensure that the potentiometer P is in “clock wise “maximum position and put on the AC mains. 

3. Gradually turn potentiometer P in anticlockwise to increase the speed of motor up to 1000RPM without load.

4. Note down armature current, armature voltage and speed.

5. Keeping potentiometer setting unchanged. Load DC motor for different load torque and note down corresponding readings of Ia, Va and speed.

6. Gradually remove the load torque and turn potentiometer P in “clock wise” maximum position.

7. Switch off AC mains.

(B)  Close loop control     .

1. Short terminals C & D. 

2. Switch on AC mains.

3. Gradually turn potentiometer P in anticlockwise to increase the speed of motor up to 

 

1000RPM without load.

4. Note down armature current, armature voltage and speed.

5. Keeping potentiometer setting unchanged. Load DC motor for different  load torque 

   

 and note down corresponding readings of Ia, Va and speed.

6. Gradually remove the load torque and turn potentiometer P in “clock wise” 

     

 Maximum  position.

8. Switch off AC mains and disconnect the circuit
OBSERVATION TABLE:-
OPEN LOOP CONTROL:-

	Ia (Amp)
	Va(Volts)
	SPEED (RPM)
	% SPEED REGULATION

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


 CLOSED LOOP CONTROL:-

	Ia (Amp)
	Va(Volts)
	SPEED (RPM)
	 % SPEED REGULATION

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


% SPEED  REGULATION= (NNL- NFL) x100 %





   NNL
CONCLUSION:-
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