QMP 7.1 D/F

Channabasaveshwara Institute of Technology /4
C I T (Affiliated to VTU, Belgaum & Approved by AICTE, New Delhi)
(NAAC Accredited & 1SO 9001:2015 Certified Institution)

" NH 206 (B.H. Road), Gubbi, Tumkur — 572 216. Karnataka.

Department of Electrical & Electronics Engineering

SIMULATION AND CONTROL OF POWER ELECTRONICS
CIRCUITS LABORATORY

LAB MANUAL
BEEL657B

(2025-26)

Bachelor of Engineering
VI Semester

NAME:

USN:

SECTION: BATCH:




©ciT

DPrartnering in eademéc Excellonce

QMP 7.1 DIF

Channabasaveshwara Institute of Technology

(Affiliated to VTU, Belgaum & Approved by AICTE, New Delhi)
(NAAC Accredited & 1SO 9001:2015 Certified Institution)

NH 206 (B.H. Road), Gubbi, Tumkur — 572 216. Karnataka.

Department of Electrical & Electronics
Engineering

SIMULATION AND CONTROL OF POWER

ELECTRONICS CIRCUITS LAB

Version 1.1
Prepared by: Reviewed by:
Yashaswini C S Prof. Radha B N
Harshavardhana G S Associate Professor
Assistant Professor
Approvedby:
Radha B N

Asst.Professor &Head,
Dept. of EEE



Note:

INDEX PAGE

Sl.

No.

Name of the Experiment

Date

Conduction

Repetition

Submission
of Record

Observation Marks

(Max . 20)

Record Marks

(Max. 10)

Signature
(Student)

Signature
(Faculty)

Average

o If the student fails to attend the regular lab, the experiment has to

be completed in the same week. Then the manual/observation

and record will be evaluated for 50% of maximum marks.




Channabasaveshwara Institute of Technology

(Affiliated to VTU, Belgaum & Approved by AICTE, New Delhi)
(NAAC Accredited & 1SO 9001:2015 Certified Institution)

NH 206 (B.H. Road), Gubbi, Tumkur — 572 216. Karnataka.

DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGG.

CONTENTS

First Cycle Experiments

Exp.No Title of the Experiment PageNo
1 (a)Simulate a single phase half wave diode bridge rectifier. 02
(b)Simulate a single phase full wave diode bridge rectifier.
2 (a) Simulate a single phase half controlled full wave rectifier 06
(b) Simulate a single phase fully controlled full wave rectifier.
Simulate a buck converter with by implementing a PI controller for 14
3 g
closed loop operation.
Simulate a boost converter with by implementing a PI controller for 18
4 closed loop operation.
Simulate a single phase AC voltage controller using a triac with 100V ,50
glep 29
5 Hz. AC supply for an RL load of 10 ohms and 2 mH.
Simulate a three phase inverter with 180 degree conduction mode with 26
6 p
DC input of 100V and a star connected balanced resistive of 40 ohms
p
each. Use IGBT for inverter.
Second Cycle Experiments
Exp.N Title of the Experiment PageNo
0
7 Simulate a single phase SPWM inverter with Use power Mosfets for inverter. 30
Simulate a three phase inverter with 120 degree mode of conduction 34
8
In expt. 8. connect suitable LC filter at the output to obtain a sinusoidal output 38
9 with THD of less than 8 %
10 Simulate a three phase SPWM inverter connect a star connected resistances 40
11 Simulate a three phase, 5 level, neutral point clamped (NPC) inverter. 44
Simulate a forward converter with input DC voltage 48

12




Simulation and control of Power Electronics Circuits lab: BEEL657B 2026- 27

Simulink Basics
Starting Simulink
Simulink is started from the MATLAB command prompt by entering the following

command: simulink
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Alternatively, you can hit the New Simulink Model button at the top of the MATLAB
command window as shown below:
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Simulation and control of Power Electronics Circuits lab: BEEL657B 2026- 27

When it starts, Simulink brings up two windows. The first is the main Simulink window,
which appears as shown or similar to this as different versions of the software are found:
The second window is a blank, untitled, model window. This is the window into which a
new model can be drawn. Model Files In Simulink, a model is a collection of blocks which,
in general, represents a system. In addition, to drawing a model into a blank model
window, previously saved model files can be loaded either from the File menu or from the

MATLAB command prompt.

Basic Elements:

Electrical Sources

i
AN

AC Current Source AC Voltage Source Controlled Current Source Controlled Woltage Source D Woltage Source Three-Phase Source
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Power Electronics:
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Procedure:
Launch Simulink: Click the Simulink button on the MATLAB Home tab or type simulink in the Command

Window. Select Blank Model to open the editor.

Add Blocks: Open the Simulink Library Browser to find components.
Sources: Generate signals (e.g., Sine Wave, Constant, Step).

Math Operations: Perform calculations (e.g., Gain, Sum, Product).
Continuous: Add dynamic elements (e.g., Integrator, Transfer Function).
Sinks: Display or save results (e.g., Scope, To Workspace).

Connect Blocks: Drag lines from the output port of one block to the input port of another. You can also

hold Ctrl and click blocks to connect them automatically.

Configure Parameters: Double-click any block to open its Block Parameters dialog box and adjust values like

gain or initial conditions.
Run Simulation: Set the Stop Time in the Simulation tab and click the Run (green play) button.

Analyze Results: Double-click a Scope block to view time-varying signals or use the Simulation Data Inspector to

compare data across multiple runs.

Simulation and Control of Power Electronics Circuits
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EXPRIMENT NO: 01

AIM:

1. (a) Simulate a single phase half wave diode rectifier. Input 100V, 50 Hz. AC supply. At the output,

resistance of 50 ohms.

CIRCIT DIAGRAM

AC Supply N

)

BLOCKS ARE USED

1. DIODE

2. ACVOLTAGE SOURCE
3.VOLTMETER

4. OSCILLOSCOPE

5. POWERGUI
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Design of 1-Phase half wave rectifier
=)
'
(? AC VOLTAGE SOURCE
Output Waveform:
CONCLUSION:
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(b)Simulate a single phase full wave diode bridge rectifier. Input 100V, 50 Hz. AC supply. At the
output, resistance of 50 ohmes.

Circuit Diagram

~J
L
<

Design of 1-Phase full wave uncontrolled rectifier

Discrete
Selfs.

powergui

B
me=
E m ’=t
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Output Waveform:
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CONCLUSION:
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EXPERIMENT NO: 2
2(a) Simulate a single phase half controlled full wave rectifier. Input 100V, 50 Hz. AC supply. At the

output, resistance of 50 ohms.

Ciruit Diagram:
[e—

b 1
AC . I
suppLY \ ™) Vi=Vpsinwt v,

i A

A 4

w
—

InstrumentationTools.com

BLOCKS ARE USED

1. THYRISTOR

2. ACVOLTAGE SOURCE
3.VOLTMETER

4. OSCILLOSCOPE

5. POWERGUI

6. PULSE GENERATOR

7.GOTO

Design of single phase half controlled full wave rectifier
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%) AC WOLTAGE SOURGCE

Output Waveform:
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CONCLUSION:
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2(b) Simulate a single phase fully controlled full wave rectifier. Input 100V, 50 Hz. AC supply. At the
out put, resistance of 50 ohms.

Circuit Diagram:

Pey g3 I
; SCR; ZSSCRE
AC Supply ] *
_—
AVAT VI_T g Rioso

Ao Zoon

Design of single phase fully controlled full wave rectifier

Continuous

powerquiz

1
b—
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Output Waveform:
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EXPERIMENT NO: 3

3). Simulate a buck converter with 20 V DC input, and regulate the output at 10 V by implementing
a PI controller for closed loop operation. The out put power to vary from 10 W to 20 W. Ensure that
voltage ripple is limited to 1%.

Circuit Diagram:

L
- o vt - - E
. Wolta
M-Channel LWJ sznsﬂf
MOSFET 1 R 200Hz
C ==
C) DC Source R
& Cyclic
oV L}:::au:l Load
M-Channel
MOSFET 2
fix) =10
T PemML Continuous Pl
e ————phase v MM—u 8 Pyl
B — IPWMH |
Diriver Confroller
Buck Converter VRef N
1. Plot voltages of converter (see code) Output voltage v
2. Plot voltages at a switching event (see code) u_dem » - 2
3. Set controller: Continuous, Discrete ﬁ Control signal
4. Compare controller behavior (see code) %ﬂy{:”g load current
5. Explore simulation results using Simscape Results Explorer i_suppl »
P .:,E rdmbnd s y— ? pe P [SUPPY 2 Supply current

Design of Buck converter using PI controller:
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EXPERIMENT 4

4). Simulate a boost converter with 20 V DC input, and regulate the output at 35 V by implementing
a PI controller for closed loop operation. The out put power to vary from 30W to 60 W. Ensure that

voltage ripple is limited to 1%

Circuit Diagram:

Ry L V=33V
MN—1YYYY bt -
g0mLy 4.7 uH D
Red) 4.7 nC

AAA
yYyY
el

V’""O 18V L o

X pyy |l 5 4

Design of Boost converter using PI controller:

PO e e

inpet vokage r
<

]
]

R lead

O

Cleckl

| To Workspoced

q~ L ¢
e

I
<+

Conbnuous

h 4

powessin

-
-

‘0-' Vo

D CoMrole
AL
P

Dept. of EEE, CIT, Gubbi, Tumkur —572 216 Page No. 15



Simulation and control of Power Electronics Circuits lab: BEEL657B

2026- 27

Output Waveform:

Output voltage
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CONCLUSION:

01
Time (s)

015

0.2

0.25

Dept. of EEE, CIT, Gubbi, Tumkur —572 216

Page No. 16



Simulation and control of Power Electronics Circuits lab: BEEL657B 2026- 27

EXPERIMENT 5:

5. Simulate a single phase AC voltage controller using a triac with 100V ,50 Hz. AC supply for an RL
load of 10 ohms and 2 mH.

Circuit Diagram:

TRIAC
-
4+ +
?Resistive
ac _ . Ve 1 load,
supply [V= V., sin ot R
" - -

(a) Circuit diagram

Design of single phase AC voltage controller using a triac

Fromd
@ (63
I Gatod
—

Curent Mems rement

From3

it

Scope

© AC Voltage Source \—

Y )

Votage Memsurement 07

Series RLC Bearch

Vokage Messurement! 404
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Output Waveform:

CONCLUSION:
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EXPERIMENT NO: 6

6. Simulate a three phase inverter with 180 degree conduction mode with DC input of 100V and a

star connected balanced resistive of 40 ohms each. Use IGBT for inverter

Circuit Diagram:

o] Qs Qs
C1:__’_:V_25 f»@ D A @ Ds A @ Ds

==T Vs 0 g IA';OA IE:OB IC=0C

+_
CT 2 Qé'—@ DA 03@ DA\ Qé@ D2 A\

Design of three phase inverter:

three_phase_full_bridge_rabbi_180_degree conduction_mode - Q

Coantmican

=
=

m%m

Output Waveform:
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A\ Line Voltages in 180° Mode

Waveforms After LC Filter

CONCLUSION:
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EXPERIMENT- 7

7). Simulate a single phase SPWM inverter with 50V DC input with modulation indices of 0.5, 0.6

and 0.8. Connect a resistance of 25 ohms at the output of inverter. Use power MOSFET for

inverter.
Circuit Diagram:
_'ﬂ
13 L 13
|
=.: Series C Branch1 T Vi 2
_"Wv—'
Series C Branch3
y 2 V2 1
o -
)
£ £

Design of single phase SPWM inverter using MOSFET for inverter:

Discraba,

Ts = 5e-005 5.

powergui

F

_ [E182) D
-
=
From

|
;. :

sy
z
0

| I r - 5152)
Fulse Gaota
Saneraicr
NOT [S3s4)
]
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Output Waveform:

CONCLUSION:
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EXPRIMENT NO:08

8). Simulate a three phase inverter with 120 degree mode of conduction. Take input DC voltage of

100V and Three phase star connected balanced resistive load of 50 ohms each.

Circuit Diagram:

S;l A Sh

A &
Q4 : Qs 9 . Q>

—
[ [ | —
. z@f . %} . zg:%

y %%L . zggml . zg%;
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Output Waveform:

CONCLUSION:
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EXPRIMENT NO:09

9). Connect suitable L C filter at the output to obtain a sinusoidal output with THD of less than 8

%.

Circuit Diagram:

A
—'L' Fa'a o WP —
'
Vdel = ® - — T Load
e
‘aN
veN L c
Sy Ss S6 1T
N
Design of LC filter with inverter at the output to obtain a sinusoidal output:
[0 > =
. From L From1
IGET/ Diode
! 9
‘_'L Curmrent M—;ulm Soapes
DC Voltage Souros
J .3
? VoRege Mesurement
> o b
_{@; 1GE T Dioded — IGE T Dode3
E w E &
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EXPRIMENT NO:10

10). Simulate a three phase SPWM inverter with 50V DC input with modulation indices of 0.5, 0.6
and 0.8 connect a star connected resistances of 25 ohms each at the output of the inverter. Use

power MOSFET for inverter.

Circuit Diagram:

Three-Phase SPWM Inverter with Star Connected Resistive Load

oy o} o
e

input - PwMB r
= B Q2 J Qs

Phase A Phase A

PWM C

ad e G/
ELIE'} Qi‘ o Qi“iﬁ . Netvjtral

Design of 3 phase inverter:
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Output Waveform:
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11). Simulate a three phase, 5 level, neutral point clamped (NPC) inverter. Input DC voltage is 100V.

The inverter output is connected to a balanced 3 phase resistive load of 40 Ohms each.

Circuit Diagram:

S11 S Sii
E/4——
“SIZ SZE 1 832-
E/4——
V
=
< 0
o
-~
E/4—1_
E/d_L_

Design of a three phase, 5 level, neutral point clamped (NPC) inverter:
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Output Waveform:
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|

CONCLUSION:
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EXPRIMENT NO:12

12). Simulate a forward converter with input DC voltage of 30 V. Take transformer ratio of 1.5:1.

2026- 27

Observe the output voltages for duty cycles of 0.4, 0.6 and 0.8. Ensure that the output voltage ripple

is less than 0.5 V. The load resistance is 10 Ohms.

Circuit Diagram:

| YT .
= L1
1 b - o |I
- I
raN ==
=
1
(-
|—
Design of a forward converter with input DC voltage:
<
Continuous >
i — S
powergui
Pulse 1, Inductor cumrentt mb
Generator i Inductor current
j— L1 1 g.J Diode1 Inductor I l il
DC Voltage Source - A B T _L L
I Linear Transformer E S T e % [:
Lylg. 7m > Diode2 L] - Vo Display1
Fh 2
Ideal Switch mp l . l
Diode
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Output Waveform:

2026- 27
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CONCLUSION
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