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Vision statement of the JSS Science and Technology University

1) Advancing JSS S&T University as a leader in education, research and technology on the

international arena.

2) To provide the students a universal platform to launch their careers, vestingthe industry and research

community with skilled and professional workforce.

3) Accomplishing JSS S&T University as an epicenter for innovation, centreof excellence for research

with state-of-the-art lab facilities.

4) Fostering an erudite, professional forum for researchers and industrialist tocoexist and to work
cohesively for the growth and development of scienceand technology for betterment of society.

Mission statement of the JSS Science and Technology University

1) Education, research and social outreach are the core doctrines of JSS S&T University that are
responsible for accomplishment of in-depth knowledge base, professional skill and innovative

technologies required to improve the socio-economic conditions of the country.

2) Our mission is to develop JSS S&T University as a global destination for cohesive learning of
engineering, science and management which arestrongly supported with interdisciplinary research

and academia.

3) JSS S&T University is committed to provide world class amenities, infrastructural and technical
support to the students, staff, researchers and industrial partners to promote and protect innovations

and technologies through patents and to enrich entrepreneurial endeavors.

4) JSS S&T University core mission is to create knowledge led economy through appropriate
technologies, and to resolve societal problems by educational empowerment and ethics for better

living.



Vision statement of the department of E&CE

Be a leader in providing globally acceptable education in electronics and communication engineering with

emphasis on fundamentals-to-applications, creative-thinking, research and career- building.

Mission statement of the department of E&CE

1. To provide best infrastructure and up-to-date curriculum with a conducive learning
environment.
2. To enable students to keep pace with emerging trends in Electronics and Communication Engineering.

3. To establish strong industry participation and encourage student entrepreneurship.

4. To promote socially relevant eco-friendly technologies and inculcate inclusive innovation activities.



PROGRAM OUTCOMES (PO’s)

1)

2)

3)

4)

5)

6)

7)

8)

9)

Engineering Knowledge: Apply knowledge of mathematics, science, engineering fundamentals
and an engineering specialization to the solution of complex engineering problems.

Problem Analysis: ldentify, formulate, research literature and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences
and engineering sciences

Design/ Development of Solutions: Design solutions for complex engineering problems and design
system components or processes that meet specified needs with appropriate consideration for public
health and safety, cultural, societal and environmental considerations.

Conduct investigations of complex problems: Using research-based knowledge and research
methods including design of experiments, analysis and interpretation of data and synthesis of
information to provide valid conclusions.

Modern Tool Usage: Create, select and apply appropriate techniques, resources and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations

The Engineer and Society: Apply reasoning informed by contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to professional
engineering practice.

Environment and Sustainability: Understand the impact of professional engineering solutions in
societal and environmental contexts and demonstrate knowledge of and need for sustainable
development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of engineering practice.

Individual and Team Work: Function effectively as an individual, and as a member or leader in

diverse teams and in multidisciplinary settings.

10) Communication: Communicate effectively on complex engineering activities with the engineering

community and with society at large, such as being able to comprehend and write effective reports

and design documentation, make effective presentations and give and receive clear instructions.

11) Lifelong Learning: Recognize the need for and have the preparation and ability to engage in

independent and lifelong learning in the broadest context of technological change.

12) Project Management and Finance: Demonstrate knowledge and understanding of engineering and

management principles and apply these to one’s own work, as a member and leader in a team, to

manage projects and in multidisciplinary environments.



PROGRAM SPECIFIC OUTCOMES (PSO’s)

1. Analyze, design and provide engineering solutions in the areas of electronic circuits and systems.

2. Demonstrate the mathematical modeling techniques, nurture analytical and computational skills

to provide engineering solutions in the areas ofelectronics and communication.

3. Ability to address multidisciplinary research challenges and nurture entrepreneurship

PROGRAM EDUCATIONAL OBJECTIVES (PEO’s)

1. To enable the graduates to have strong Engineering fundamentals in Electronics & Communication,
with adequate orientation to mathematics and basic sciences.

2. Toempower graduates to properly formulate, critically analyse, efficientlydesign and thus be able to
provide innovative solutions in Electronics & Communication, for real life problems taking into

account environmental and societal needs

3. To ensure that graduates have adequate exposure to emerging technologiesand cutting-edge research
areas in Engineering through industry interactionand to inculcate among students, professional and

ethical values, effectivecommunication skills, team work and leadership qualities.

4. To nurture required skill sets to enable students to pursue successfulprofessional. Career in industry,

higher education, research and entrepreneurship.
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LIST OF EXPERIMENTS

Sl. No. Title of the Experiment Page
Number

1. Analysis of static and dynamic characteristics of 01-02
MOSFET.

2. Analysis of static and dynamic characteristics of 03-04
IGBT.

3. Analysis of static and dynamic characteristics of 05— 06
SCR.

4. Performance analysis of controlled HWR and FWR 07 -09
using RC firing circuit.

5. Performance analysis of controlled HWR and FWR 10-11
using UJT firing circuit.

6. Performance analysis of AC voltage controller using 12 -13
TRIAC- DIAC combination.

7. Performance analysis of two quadrant choppers. 14 -15

8. Performance analysis of series and parallel inverters. 16 - 18

9. Study of generation of firing signals for converters / 19-20
inverters using digital circuits / microprocessors.

10. | Performance of single phase fully controlled and 21 - 23
semi controlled converters for R and RL loads forcontinuous
current mode.

11. | Performance analysis of single-phase semi-controlledconverter 24 - 25

fed separately excited DC motor for

continuous current mode.




EC720: POWER ELECTRONICS

Course | Course title Hours/week Credits | CIE SEE Total

code L | T P Marks Marks | Marks

EC 720 POWER 3 0 1 4 50 50 100
ELECTRONICS

Course outcome: At the end of the course, the student will have the ability to

CO-1: Explain the various power devices and circuits.

CO-2: Analyze different power electronics circuits.

CO-3: Design power electronics circuits to meet the given specifications.

CO-4: Design and demonstrate the working of various power electronic circuits.

CO-5: Demonstrate the skill sets using modern tool for analysis and simulation of power electronics

circuits.

COURSE ARTICULATION MATRIX

EAM Program Outcomes

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

cor |- |- - - - T- - T1-71-"71T- 71- 71-

coz (3 [- |- |- |- T-1T-1T-

cos |- |3 |- [- - - - 71-

cos |- |- T2 - |- T- - 7-

cos |- |- |- [- 3 |- - 7T-

WlW| w| !

WlW| w| !
1

NN DN

Overall 3 3 2 - 3 - - -
contribution to
PO




Power Electronics Lab — EC720L 7™ Semester
Experiment-1

Analysis of static and dynamic characteristics of MOSFET
Aim: Analysis of static and dynamic characteristics of MOSFET.
Apparatus required: MOSFET-IRF640, power supply, wattage resistors, ammeter, voltmeter, etc.,
Circuit diagram:

2.5k/0.25W  Io(0-500mA)

f’-"' - N\ +

T‘I}‘Jlf ¥ 7 -
D
}_
G Q2 : -2
o ‘ ™1 JiRFs40 <‘> Vos 7‘_54_
| - ——
\_s/ "~ |V1(0-30v)
V2._I | A C> VGS (0-30V)
2=
* o Y
Figure 1.1: Circuit diagram
Procedure:

Drain characteristics

1. Connections are made as shown in the circuit diagram.

2. Adjust the value of Vgs slightly more than threshold voltage Vin.

3. By varying V1, note down Ip & Vps and are tabulated in the tabular column.
4. Repeat the experiment for different values of Vgs and note down Ip v/s Vps.
5

. Draw the graph of Ip v/s Vps for different values of Vas.

Trans conductance characteristics

1. Connections are made as shown in the circuit diagram.

2. Initially keep V1 and V2 zero.

3. Set Vps, slowly vary V2 (Vgs) with a step of 0.5 volts, note down corresponding Ip and Vps readings
for every 0.5v and are tabulated in the tabular column.

4. Repeat the experiment for different values of Vps & draw the graph of Ip v/s Vgs.

Dept. of ECE, SJCE, JSS STU, Mysuru l|Page



Power Electronics Lab — EC720L
Ideal Graph:

VGSI > VGSZ

> Vr)s
Figure 1.2: Drain Characteristics

Tabular column:

Vs =

Vos (V) Io (MA)

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru
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VI)S

_’v

GS

Figure 1.3: Trans conductance Characteristics

Vbs =

Vs (V)

Io (MA)
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Power Electronics Lab — EC720L
Experiment-2

7t Semester

Analysis of static and dynamic characteristics of IGBT

Aim: To study the static and dynamic characteristics of IGBT.

Apparatus required: IGBT-H20R1203, power supply, wattage resistors, ammeter, voltmeter, etc.,

Circuit Diagram:

2.5k/ 25W
_»ﬁ' f'. '\
Y \v' Y
.
H20R1203 4
s |
,,., - — ®
LN
E
[ 2
V2 =2 “\VGE(0-15v)
[c0-30v) Z
Py o

Figure 2.1: Circuit diagram
Procedure:
Collector Characteristics

Connections are made as shown in the circuit diagram.
Initially set V2 = 5v (slightly more than threshold voltage)

Slowly vary V1 and note down Ic and Vce

o v A w N

Draw the graph of Ic v/s Vce for different values of V.

Trans conductance Characteristics

1. Connections are made as shown in the circuit diagram.
2. Initially keep V1 and V2 zero.

g

+ \WCE (0-50v)

Repeat the experiment for different values of Ve and note down Ic v/s Vce

I.70-500mA)

=\

(0-30V)

For particular value of Ve there is pinch off voltage (\Vr) between collector and emitter.

3. Set Vc, slowly vary V2 (Vee) with a step of 0.5 volts, note down corresponding Ip and Vce readings

for every 0.5v and are tabulated in the tabular column.

4. Repeat the experiment for different values of Vce & draw the graph of Ie v/s Vge.

Dept. of ECE, SJCE, JSS STU, Mysuru
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Power Electronics Lab — EC720L

Ideal Graph:
V(}El > v(}ljl
I V. Volts
A
"y Ve Volts
V. Volts
:V(-E Volts

Figure 2.2: Collector Characteristics

Tabular column:

VeE =
Vce (V) Ic (MmA)

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru
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V(‘Ii
Volts

! — V. Volts

Figure 2.3: Trans conductance Characteristics

VcE =

Ve (V)

le (MA)
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Power Electronics Lab — EC720L 7t Semester
Experiment-3

Analysis of static and dynamic characteristics of SCR
AiIm: To study the V-I characteristics of SCR and determine the break over voltage, on state resistance

holding current & latching current.

Apparatus required: SCR — TYN612, power supply, wattage resistors, ammeter, voltmeter, etc.,
Circuit Diagram:

la  1000hmi20 or30 W

IKQ /IW Ig(0-30)mA 20N AAA—
-+
I + = k/}
1Kal1W
" 5% Vaa —40-30V d
; aa =0 <
G ~¥-TYN612 C_ 0-30V 75
‘. 71 K
Vgg ——=40-30 V d.c
® *

Figure 3.1: Circuit diagram

Procedure:

1. Connections are made as shown in the circuit diagram.

2. The value of gate current Ig, is set to convenient value by adjusting Veec.

3. By varying the anode- cathode supply voltage Vaa gradually in step-by- step, note down the
corresponding values of Vak & Ia.

4. The point at which SCR fires, gives the value of break over voltage Vgo.

5. Agraph of Vak V/S la is to be plotted.

6. The gate supply voltage Vg is to be switched off
7. Observe the ammeter reading by reducing the anode-cathode supply voltage Vaa. The point at

which the ammeter reading suddenly goes to zero gives the value of Holding Current In.

Dept. of ECE, SJCE, JSS STU, Mysuru 5|Page



Power Electronics Lab — EC720L
Ideal Graph:

» [ AnA/mA/A

L —
In .,
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7t Semester

>y
c1>l1G2

! Veor Veo
» V AK Volts
Figure 3.2: Ideal Graph
Tabular column:
Vgmin = V
lgmin = mA
Vak Volts Ia mA

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru
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Power Electronics Lab — EC720L 7t Semester
Experiment-4

Performance analysis of controlled HWR and FWR using RC firing
circuit

Aim: To study the performance & waveforms of HWR & FWR by using RC triggering circuit.
Apparatus required: Transformer, SCR — TY604, Diode — BY127, resistor, capacitor, ammeter,
voltmeter.

Half wave rectifier

Circuit diagram: To CRO & DC

¢4 Vo —P®yoltmeter

|
o> AN AN
100 ohm, 20W . 1000hm
|
| 500;(%1 R
TY604 | |
230 Volts, 12 |
50 Hz, o ¥in !' » .
AC supply .
12

1| Ly

Figure 4.1: Circuit diagram of Half Wave Rectifier

<«
RC Triggering Ckt

|
[
| {_/
| ~
|
I
|
44— Power Cki—p :

Waveforms:

A A\ WAN
I_ZU, F -

0 1o 180"

Range of
fining angle

._g(

il :“ ?
o L1
; T Vm ) \"j—:—/—\ : /\
I 14 3 I =1

NENEN
i D N Y

Where a = firing angle

Figure 4.2: Expected Waveforms of Half Wave Rectifier
Dept. of ECE, SJCE, JSS STU, Mysuru 7|Page



Power Electronics Lab — EC720L 7t Semester
Graph:

oV

-
e<° H
e—l,

._’a

Figure 4.3: Ideal graph of Half Wave Rectifier

Tabular column:

Firing Angle () | Load Voltage (Theoretical) | Load Voltage (Practical)

Procedure:

1. Connections are made as shown in the circuit diagram.

2. By varying firing angle o note down the corresponding values of V, from CRO. The readings are
tabulated in the tabular column.

3. Agraph of firing angle v/s load voltage is plotted.

4. Compare practical output voltage with theoretical output voltage.

Full Wave Rectifier

Circuit diagram:

To CRO & DC
, ®#4— Vo —P® yoltmeter
i i 1

o g A AR
|
i i I 100 ohm, 20W . 1000hm
! I
BY127 | BY127| ! 500
" | TY604 | |
230 Volts |
1 |
50 Hz, vin | !4'7 I
AC supply 0 3.3k ;‘ | '
12 1 :
‘ I
‘ I 77—z
A A : | C
BY127 | BY127| , :
Foy 1

| -
44— Rectifier — P — Power Cki—p : RC Triggering Ckt

Figure 4.4: Circuit diagram of Full Wave Rectifier

Dept. of ECE, SJCE, JSS STU, Mysuru 8|Page



Power Electronics Lab — EC720L
Waveforms:

Vin
I\ MANIAN
| bird i \ (33 S —t
Vrectifier] ; : S
3 bid I an 753 —t
Range of
firing angle SRR
010 180
—t
VEIL (b :h ) E
NE ; : : —t
v Al
T Vm | NN N N /\ Vn
N N N\
K s i I =it
A §
Vser . :
T H el

Where « = firihg angle

Figure 4.5: Expected Waveforms of Full Wave Rectifier

Procedure:

1. Connections are made as shown in the circuit diagram.

tabulated in the tabular colu

Tabular column:

mn.

. A graph of firing angle v/s load voltage is plotted.

. Compare practical output voltage with theoretical output voltage.

Firing Angle (o)

Load Voltage (Theoretical)

Load Voltage (Practical)

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru

7t Semester

By varying firing angle a note down the corresponding values of V, from CRO. The readings are
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Power Electronics Lab — EC720L 7t Semester
Experiment-5

Performance analysis of controlled HWR and FWR using UJT firing
circuit
Aim: To study the performance & waveforms of U.J.T triggering of S.C.R.

Apparatus required: SCR-2N3669, power supply, wattage resistors, ammeter, voltmeter, UJT-
2N2646, pulse transformer, etc.,

Circuit diagram:
To CRO & DC Woltmeter

F_VO_}I
A/ —o
1000hmf 20720y
Vi 19\%{1m Vs
oy i y Wk 1000hm 2200hm|
i Loy, ’
230V, 1-G v <3 g E B2 |
S0Hz, ACJ||C0 Vin | | 500k IN2BLE | . T
: i hy B1 | o ¥ e Vser
EUNARY Y U ;3 TN K N
! | T 0.1uf o _—
Step dawn . X (ground) PTATT
AC Voltage : : .
Full wiawve v Woltage UJT Tri , ircLit | SCR
rectifier ! regulator | Fggennd circu i
Figure 5.1: Circuit diagram
Waveforms:
Vin (S N
R N\
T \ 0 —t
\\\\\
Vig
T 7 Es - ——n & —»t
\/'zg rei T Poome ¢ e R ot T
N \\ N W AN N ASON
/ \v; RN \w‘\ \\\/& \Y\ \x
Vig ' ? ‘ i\ :
Vblg k A h \ L |
! s : ¥ : : e
QA N q R 1 AN 1
AR RN RN AN
: ; : Pt

Figure 5.2: Expected Waveforms
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Power Electronics Lab — EC720L 7t Semester
Procedure:

1. Connections are made as shown in the circuit diagram.

2. By varying firing angle o note down the corresponding values of V, from CRO. The readings are
tabulated in the tabular column.

3. Agraph of firing angle v/s load voltage is plotted.

4. Compare practical output voltage with theoretical output voltage.

Tabular column:

Firing Angle () | Load Voltage (Theoretical) | Load Voltage (Practical)

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru 11|Page



Power Electronics Lab — EC720L 7t Semester
Experiment-6

Performance analysis of AC voltage controller using TRIAC- DIAC

combination

Aim: To study the AC voltage control by using TRIAC-DIAC combination.
Apparatus required: TRIAC, DIAC, supply voltage, wattage resistors, ammeter, voltmeter, etc.,

Circuit diagram:

(&) ILLUMIMATION CONMTROL

230Y BULE
1k
230V, 1-Phase 32Y DIAC MT2 T
50Hz, A.C qY “
/r . YA s Ve
A0V AL N
J, % 0 1uf H

Auto Transformer
Figure 6.1: Circuit diagram of Resistive Load

ib) To CRO & A C Voltmeter
T—Vo—}»]
100ahmd 200304 1k

230, 1-Phase 22y DIAC WAT2 T
50Hz, A.C i A 4

/r H ) . BET136 VT”E'C

AT
40V AC. 0 1uf H
: | I

Auto Transformer )
Figure 6.2: Circuit diagram of Inductive Load

Dept. of ECE, SJCE, JSS STU, Mysuru 12|Page



Power Electronics Lab — EC720L
Procedure:

A. Resistive load

1. Connections are made as shown in the circuit diagram (a)

7t Semester

2. By varying the variable resistance R in step by step, observe the variation of intensity of light.

B. Inductive load

1. Connections are made as shown in the circuit diagram.

2. By varying firing angle o note down the corresponding values of V, from CRO. The readings are

tabulated in the tabular column.

3. Agraph of firing angle v/s load voltage is plotted.

4. Compare practical output voltage with theoretical output voltage

Tabular column:

Firing Angle () | Load Voltage (Theoretical)

Load Voltage (Practical)

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru
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Power Electronics Lab — EC720L 7t Semester
Experiment-7

Performance analysis of two quadrant choppers

Aim: To study the performance of voltage commutated chopper and analysis of chopper parameters
with different loads using suitable control circuits.

Apparatus required: Module, SCRs, diodes, inductor, capacitors, etc.,

Circuit Diagram:

L
Q T1A
—-— C1 { o
1n
L 2 ®
Vi T2A
VDC — L -
T D
R1
R2
|
Figure 7.1: Circuit diagram
Expected Waveforms:
Vin
—> {

T: T > =k

" - )
f y ‘

Figure 7.2: Expected Waveforms
Dept. of ECE, SJCE, JSS STU, Mysuru 1l4|Page




Power Electronics Lab — EC720L 7t Semester
Expected Graph:

— K

Figure 7.3: Expected Graph
Procedure:

1. Connections are made as shown in the circuit diagram.

Input DC voltage is set to convenient value (10V to 25V).

3. By varying duty cycle knob of triggering circuit module step by step gradually note down
corresponding Ton and T from the CRO and Vo from DC voltmeter and tabulate.

4. Initially frequency is to be kept constant. Vary the duty cycle and note down corresponding changes
in load voltage.

5. Now keep duty cycle constant and vary frequency in steps and note down corresponding changes
in load voltage.

6. A graph of frequency V/s load voltage and duty cycle v/s load voltage is to be plotted.

N

Tabular column:
Effect of duty cycle on load voltage
Frequency= Hz

Duty cycle (%) | Load voltage in volts

Effect of frequency on load voltage
Duty cycle = %

Frequency (Hz) | Load voltage in volts

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru 15|Page



Power Electronics Lab — EC720L 7t Semester
Experiment-8

Performance analysis of series and parallel inverters

Aim: Experimental study of single-phase series and parallel inverter and analysis of performance
parameters with different loads using suitable control circuit.

Apparatus required: Module, SCRs, diodes, inductor, capacitors, etc.,
Series inverter

Circuit diagram:

L L 4
Q1 +
/N D1 a@ C1 == (C2)
, 10v
Vde —— Lm TORD 1
+
Q2 C1 = (C2)
A2 ¥ -
L L

Figure 8.1: Circuit diagram of Series Inverter

Procedure:

1. To begin with switch on the power supply to the firing circuit check the trigger pulses by varying
the frequency.

2. Connections are made as shown in the circuit diagram.

3. Now connect trigger outputs from the firing circuits to gate and cathode of SCR T1 & T2.

4. Connect DC input from a 30v/2A regulated power supply and switch on the input DC supply.

5. Now apply trigger pulses to SCR and observe voltage waveform across the load.

6. Measure Vorms & frequency of o/p voltage waveform.

Dept. of ECE, SJCE, JSS STU, Mysuru 16|Page



Power Electronics Lab — EC720L 7t Semester
Waveforms:

TI BN MNTEY L.- D RN

0 = f|< fr
en

— f|=:fr
en

— >,

Figure 8.2: Expected Waveforms of Series Inverter

Tabular column:

Frequency in Hz | Load voltage in volts

Parallel inverter

Circuit Diagram:

« VO -
_mal "~ |
-

Figure 8.3: Circuit diagram of Parallel Inverter

Dept. of ECE, SJCE, JSS STU, Mysuru 17|Page



Power Electronics Lab — EC720L
Expected Waveform

VO
PV-m )

7t Semester

—

VM — — — — — —

o

f=1/10 =

VO=2V-m

Figure 8.4: Expected Waveforms of Parallel Inverter

Procedure:

Select values of C = , L=
Set input voltage to 5 volts

o v A W=

Tabular column:

Connections are made as shown in the circuit diagram.

Apply trigger voltage; observe corresponding output voltage at load terminal.
Note down the voltage & frequency of output waveform.

The o/p ac voltage is almost equal to the two times of the DC input voltage.

Frequency in Hz

Load voltage in volts

Result:

Conclusion:

Dept. of ECE, SJCE, JSS STU, Mysuru
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Power Electronics Lab — EC720L 7t Semester
Experiment-9

Study of generation of firing signals for converters / inverters using

digital circuits / microprocessors.
AiIm: To study the performance parameters of ZCD/digital firing circuits with AC voltage controller
and controlled rectifier with different loads.
Apparatus required: Digital firing module, SCR-TYNG604, resistor, etc.,

Circuit Diagram:

Digital Firing Circuit
TYNG6O4
C
O
230 Volts,
50 Hz, 100 ohm, 20W
AC supply
O
o
Figure 9.1: Circuit diagram
Waveforms:
Vin
= Jan 14 1 33 £33 _"
W,
l(-lnk’_" \‘l v \‘/ \\/
hrm.-,- .-.m-TIc ===
0o IS0
—>
¥ To A ) A
Vo l_ l_ :
4
| Vm Y\ Vn /\ h‘
i T | -
B ; a
Vser ﬁ
. : —»
A NUE WY
Where a = firing angle

Figure 9.2: Expected Waveforms
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Power Electronics Lab — EC720L 7t Semester
Tabular column:

Firing angle (a) | Load voltage in volts

Procedure:

1. Connections are made as shown in the circuit diagram.

2. Firing angle is varied in steps gradually, note down corresponding values of load voltage and
tabulate.

3. Agraph of firing angle v/s load voltage is plotted.

Result:

Conclusion:
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Experiment-10

Performance of single phase fully controlled and semi controlled

converters for R and RL loads for continuous current mode

Aim: Performance evaluation of single phase fully controlled and semi controlled converters for R
and RL Loads.
Apparatus required: Converter module, CRO with probes, resistor, inductor.

Semi-converter
Circuit diagram:
0-1AM.C.
—(A)
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Ph

© ¥ SOk

D2 D1

T 1

Figure 10.1: Circuit diagram of Semi Converter

Expected Waveforms
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Waveforms of semiconverter with (a) R-load and (b) RL load.
Figure 10.2: Expected Waveforms of Semi Converter
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Procedure:

1. Connect the circuit with R-load as shown in the circuit diagram.

2. Switch on the main supply.

3. Vary the firing angle, observe the load voltage waveform on CRO and note down the firing angle
and sketch the output voltage.

Tabular column:

Firing Angle (o) | Load Voltage (Theoretical) | Load Voltage (Practical)

Full converter

Circuit diagram:

Ph

Figure 10.3: Circuit diagram of Full Converter

Procedure:

1. Connect the circuit with R-load as shown in the circuit diagram.
2. Switch on the main supply.
3. Vary the firing angle, observe the load voltage waveform on CRO and note down the firing angle

and sketch the output voltage.

Tabular column:

Firing Angle (o) | Load Voltage (Theoretical) | Load Voltage (Practical)
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Waveforms:

. Output and SCR w;'oltagr: wave forms of full bndge converter for taj R and (b) RL loads.

Figure 10.4: Expected Waveforms of Full Converter

Result:
Conclusion:
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Experiment-11

Performance analysis of single-phase semi-controlled converter fed

separately excited DC motor for continuous current mode
Aim: Analysis of performance parameters of single phase semi-controlled converter using separately
excited DC motor.
Apparatus required: DC motor, power supply, SCR, diode etc.,

Circuit diagram:

Firing Circuit
TYNGO4
O_
_I_
230 Volts,
50 Hz, IN 4001 4 Universal
AC supply Motor

o

Figure 11.1: Circuit diagram
Procedure:

1. Connect the circuit with motor load as shown in the circuit diagram.

2. Switch on the main supply.

3. Vary the firing angle, observe the load voltage waveform on CRO and note down the firing angle
and sketch the output voltage.

4. Measure the speed of the motor using tachometer.

5. Plot a graph of firing angle V/s load voltage.

Tabular column:

Firing angle (a) | ® (degree) | Back emf (volts) | Load voltage (volts) | Speed (rpm)
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Result:

Conclusion:
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