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BEEE102P
Basic Electrical and Electronics Engineering Lab
List of Experiments

Cycle-1

S.No Experiment Title

1 Verification of Mesh current analysis using ORCAD/Capture CIS

2 Verification of Nodal voltage analysis using ORCAD/Capture CIS

3 Verification of Thevenin's theorem using ORCAD/Capture CIS

4 Verification of Maximum power transfer theorem using ORCAD/Capture CIS
5 Verification of Resonance phenomenon in a series RLC circuit using ORCAD/Capture CIS
Cycle-11
S.No Experiment Title
1 Analysis of step-up and step-down transformer using ORCAD/Capture CIS

Wiring circuit for
2 a. Single lamp
b. Fan with regulator

3 Wiring circuit for godown with two-way switch
4 Measurement of power and energy consumed by a given 3-phase AC load
5 Study of earthing and measurement of earth pit resistance
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Introduction
Getting Started with OrCAD Pspice Software



Circuit diagram for introduction to ORCAD






Getting started with ORCAD Pspice software
1. Start the application:

‘ﬂ OrCAD Capture CIS - Lite = X
File View Tools Edit Options Window Help cidence
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2. Start New Project:

[ rCAD Capture CIS - Lite

| Save Ctrl+5

Save As.., VHDL File

Verilog File
Text File

Print Preview...
Print... Ctrl+P
Print Setup...

Import Design...
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3. Give name to the project and create new project using Analog
or mixed A/D

<§ Location: You
should create a new
directory for your
project since PSpice

% O BC Board wizard Create a new &nalog or

e e | WII generate a bunch

m new project may be blank
[ @ () Programmable Logic Wizard or copied fram an existing
a

. of project files In this
O folder.

Locatie
_ADNORCAD_TE.5_LITENTOOLSACAPTURESAKEER WwWORK, Browse...

Create a New Project Lsing

(®) Analog or Miked /0

Create PSpice Project

() Create bazed upon an exizting project

AnalogGM DS wmbol opj Browse...

_ Cancel
(®)iCreate a blank project
Help




4. The editor window where the circuit diagram can be drawn:

"&] OrCAD Capture CI5 - Lite
File Edit View Tools Place Macro Pipice  Accessories  Options  Window  Help

EECE | 1] @ & ] @
; et R AR AR A
- Clas=_1 |p] PAGE1

B corca. [ o | @ ]2 | Bl /- (SCHEMATICY : PAGET)
dnalog or Mixed /D - | 4 |

3 File B, Hierarchy
=- |=:| DESlgn Resources

. Aclass_T.dsn

: o Iil Library
.0 Outputs
-1 PSpice Resources




5. Start drawing the schematic (circuit diagram)
5.a . We need to copy the parts into present working directory.

e & &

"y NetGroup...

L

Database Part £

[ Start Page ][ Clal L Wire W
F Auto Wire r

C:\ORCAD\ORCAD_| 4| Bus
Analog or b 8= Junction

O3 File %8, Hierarct 4 BusEntry
=--C1 Design Resou —  Net Alias...
B3 Aclass_1.| ¥ Power..
EIIiI Library | = Ground...
LAlib) [L Off-Page Connector...

------ 1 Outputs ¥, Hierarchical Block...
#--C1 PSpice Resou

Gl M = m — m

<2 Hierarchical Port...

- HIErANCNICA)]
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10CTO150/T0/DISCRETE A 4
119LN5 /DISCRETE o
1264NS/DISCRETE —
126LM5 /DISCRETE
1544 C/DISCRETE ==

154AC-470072MN0/DISCRETE
154A0-FARRETER/DISCRETE

1248Lal DISCRETE  Add Library

Dezign Cache
DISCRETE
SOURCE
SPECIAL

§
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Fackaging
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5.b . Add libraries to the project: Click on “Add library” symbol

Browse File o | |
- —_— Part List: ?
Lool i pspice w 5 ol FFF =
| G G 10CTR150/TO/DISCRETE P
- e 119LHS/DISCRETE
* ar‘ne Date modified Type 126AN5/DISCRETE
[&] abm 19-08-2009 06:53 OLB | }léilafé%?slggggg
Cuick access e i
B8l analog 01-09-2009 21:39 OLE] 1544C-470072N0/DISCRETE
- analog_p 19-08-2009 06:33 OLB 1844 C-FAREET1EK/DISCRETE
breakout 19-08-2009 06:53 OLE| 1544C-T/DISCRETE v
Desktop eval 13-11-2009 03:13 OLBF Libraries:
- EVALAA 19-08-2009 06:52 OLBE
m & evalo 18-08-2009 06:52 OLB
Libraries & 19-04-2020 13:02 OLBE
& sourcstm 19-08-2009 06:53 OLB f
@ special 19-08-2000 06:33 OLE T
This PC Fackaging
) < > Parts per Plkg: 1
i File name: || w | Open Part:
Metwork
Files of type: Capture Library(* alb) w Cancel Type:
B []Open as read-only
nL ...n..........................-........................:...Jal

Ensure that the adding libraries are under the pspice folder
Select all the library parts (select any one library and then ctri+a)

under the Pspice and click on “open”



5.d . Place a resistor part onto the schematic editor
Locate the resistor part (which is available in R/ANALOG)

X Place Part

Part List: ?
IWA11334/DISCRETE A

VB11134/DISCRETE
AWB11234/DISCRETE
OWB11334/DISCRETE

1. Select all libraries

2. Type R to search fo
Resistor part

3. Ensure that the resistor
symbol should appear

4. Ensure that
this part is from
R/ANALOG list

Packaging
Parts per Pl 1

Fart:

Type: Homogereous

5

R O T R R AR - I - R A e

Copvert

Double click on R/ANALOG and place the resistor on the editor
page at preferred place by moving the cursor. You can place

multiple Resistor parts on the schematic page.



After placing required no of resistor parts at appropriate places,

click the mouse (observe the change in Resistor’s color)

press escape (or Right click mouse and select “End mode”)

R5
=AW
1k
R1 R2
=AW =AW
1k 1k
R4 R3
1k 1k

IR

Part List:

Wa11334/DISCRETE

OWB11134/DISCRETE
OWB11234/DISCRETE
OWB11334/DISCRETE
OWET1233/DISCRETE
R/DISCRETE

R/ANALOG
FANALOG P _

Librariez:




5.e . Place a voltage source part onto the schematic editor page

Go to SOURCES >>VDC
: Place Part L
U|F] pacE1* Part B @
| — : 'voC |
R5 P s g
MO ’
1k =
WL
WHWL_abm
R1 R2 VPWLE RE FOREVER v
Libraries:
=AW A '
1k 1K
Y
OVde—— R4 R3 :
- 1k 1k Packaging |
|—]|7 L@L‘u’? Parts per Plg: 1
OVde— Fart:
‘T Type: Homogeneous
1




&1 OrCAD Capture CIS - Lite - [/ - (SCHEMATIC1 : PAGE1]]

H Eile Edit View Tools L Macro  PSpice

Accessories  Options  Window  Help

==

i
K Mg MetGroup...
Database Part
[ Start Page " Class_1 L | Wire
Auto Wire
Bus

Junction
Bus Entry
Met Alias...

Power...

=

Ground...

G1|lm = m — m

Hierarchical Block...

Hierarchical Port...

£l ORI R

Mo Connect

Title Block...

Bookmark...

Text...

el of

Line

Off-Page Connector...

g:za%@a@
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R5
=AM
1k
R1
=AM
1K
R4
1K

R2

1k

R3
1K




R5

[} Place Ground pLe

|:| S ————

¢ I/“'\i Canicel
$0_HI

A — ] @ Ll Add Library.

K - 0 Bemowve Libram

Help

Libranes:

CAPSYM
0

lze 0ACAPSYM zumbol to place a do ground
MetGroup Part
[ ] Show UnMamed MetGroup

If SOURCE library doesn’t appear, then use “Add Library” to add

from “Pspice>>source” folder.



5.f . Connect the components as per the circuit given using wire
part.

C15 - Lite - EMATICT : PAGET]]

acro Phpice  Accessories  Options  Window Help

S— ot p

=

G " NetGroup...

1 Bus B R5
== Junction J

=
/| Bus Entry E
= Met Alias... M Tk
2 Power.., F
<+ Ground... ] 1 RZ
['4| Off-Page Connector... [
. Hierarchical Block... D_I\W 1K
s Wierzeehical Dok

Connect all the circuit elements as per the circuit.

Select the wire part
Click (and release) the mouse at the starting end of the connection

Take the cursor to the other end of the connection and click (and

release) the mouse there to complete the connection.



After completion of all the connections, then‘end the connection mode

by clicking at “End wire”.

R5
AN
1K
R1 R2
* "y Ay +
1k 1k
v
OVde— R4 R3
- T 1K 1K
L | End Wire Esc |
__0 ssign Power Pins
Place Database Part Z
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R5
Ay
1k
R1 R2
i T Ay WA *
1k 1k
v
OVde—— R4 R3
T 1k 1k
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To edit the Resistor element:

R3
Double click here to Wy
change the name of the 1k

element
R2
L —C e
1k
Double click %

here to change s
the value of the O‘U’dc____ R4 R3
element ; 1K 1k
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To edit
the name:

To change
the value:

Don’t give
space between
100, V, and dc

Ay

1k Display Properties
Font
.R']. Marme: Part Reference Arial 7 [defaul
H N - =
* % Value: | Change. .. IJze Default
1k Display Format
] Color
VA1 () Do Not Display
OVd + | R4 @ l"."‘EIlUE Drll_'ﬂ DE!rEIL-llt At
C— () Mame and Value .
—_ 1k Rotation
B O Nal‘ﬂE |:|r'||_'.-' @ I:Io O -IEI:I«:-
() Both if Value Esists () aor ) 270
Caricel Help
R5
1
Display Properties >
) Fant
R1 Name: DC Arial 7 [default)
1 /\éw Change. .. IJze Diefault
Display Format
i Cal
™ = U—m (") Do Mat Dizplay o
| 00Vde—— v
- — (®) " alue Only |
- () Mame and Value Rotation
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— Cancel Help




5. End of the schematic diagram drawing step

OrCAD Capture CI5 - Lite - [/ - (SCHEMATICT : PAGET]]
a File Edit View Tools Place Macro PSpice Accessories Options Window Help

e S e R ] @& & @
; - B4 A A
[ Start Page H Cass_1 |kl PAGEL*

RS
Wy
10
R1 R2
i + My A +
5 20
AL
100Vde—— R3 R4
T 25 50
i =0




6. Simulate the circuit

We should create a new simulation profile for each circuit to run it.

E OrCAD Capture CIS - Lite - [/ - (SCHEMATIC1 ; BA
E File Edit View Tocls Place Macr PSpice . ghions  Window Help
E ~ . 7 Mew Simulation Profile
L P H e ) — R R § =
; i Run :
[ Start Page H Class_1 H PAGEL View Qutput File
E Create Metlist 2
View Netlist R5
Advanced Analysis 4 —f\/\/\v
Markers 4 10
Bias Points 4
R1 R2
i Ay Ay
5 20
R5
10
R1 Don
New Simulation x
M '
5
. ‘ |Class_'l_pl0filel ) |
V_in
B - u Cancel
de— § Imhesit From:
T none v |
Root Schematic: SCHEMATICT




6.a. Maximize the “Simulation settings-Class 1 profile”

bl Pace1* SCHEMATL.. *|

5

F]

Simulation Settings - Class_1_profile <
General Analysis  Configuration Files Options Data Collection  Probe Window
Analysis type:
e Domain Cransients v Bur to time: 1000n= seconds [TSTOP)
Options: Start zaving data after: IZI secands
o f\/"\ T r— Transient options
[ ]Monte Caro/Worst Case 1 aximum step size: I:I seconds
. [ Parametric Sweep _ o o . .
. .llll.llr_ln [ Temperature {Sweep) [ ] Skip the initial transient bias point calculation [SEIPEP)
100Vde— [ ]Save Bias Point
—_ []Load Bias Point [ ] Bun in resume mode 0 3 d
A tput File Options. ..
B [ ]Save Check Points R LIE TRare
[ ]Restart Simulation
QK Cancel Apply Help L]
E [ T 0 ) a0 44 ' [ o] ' 419 ' 14 4E [ [ ' 17 ' 40 ' A0 P i | ' i | ' e ' | ' ¥ | .




6.b. Select the type of the analysis you need to perform:

| 4 1

Simulation Settings - Class_1_profile o

General Analysis  Corfiguration Files Options  Data Collection  Probe Window

Bun to time: 1000ns geconds [TSTOR)

Time Domain (Transie
R|  [Time Domain (Transient) Start saving data after: I:I seconds

DC Sween

PA "'Hv.f'\\ - ee Moise Tranzient options
ias Point
5 SRR Srn o = M awimum step size: |:| geconds
. [[]Parametric Sweep : - o : .
'%.-"_In [] Temperature (Sweep) [ 5kip the initial transient biaz point calculation [SKIPEF)]
—— [ ]5ave Bias Pairt
— [ |Load Bias Point [L] Bun in resume mode Output File Dptians...

[[]Save Check Paints
[[]Restart Simulation

Cancel Apply Help 5
For DC circuit analysis, Bias Point analysis is needed. This analysis

will provide the steady state values of voltages and currents at

various parts of the circuit.



6.c. Run the circuit simulation

OrCAD Capture CIS - Lite - [/ - (SCHEMATIC Lz
File Edit View Tools Place Mac cessories  Options  Window  Help
- . o Simulation Profile
W ™ = "

9 - v ® A Qg @
|SCHEMATIC1-Class_1, | [ Q- o W]
[ Start Page ][ Class_1* |p] PAGE17  View OutputFile
: Create Metlist 4
View Netlist RS
Advanced Analysis r —/'\f\f\,
Markers * 10
Bias Points r

R2

R1
(N * My A —
5 20
AL
100Vde—— R3 R4
T 25 % 50
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Maximize the SCHEMATIC1 Class-1_profile-Pspice A/D Lite
window

e SCHEMATIC1-Class_1_profile - PSpice A/D Lite = x

jle View Simulation Tools Window Help [ cadence

--------------- INFO[ORPROBE-3:209]: Simulation Profile: SCHEMATICT-Clazs_1_profile -
INFO[ORFROBE-3183): Simulation munning...

** Profile; "SCHEMATICT-Class_1_profile” [ CAORCADNVORCAD_16.5_LITENTOOLSY
Reading and checking circuit

Circuit read in and checked, no emors

Calculating bias point \
Biasz point calculated \
IMFO[ORPROBE-3130): Simulation complete \
\ 1
~N v

lz‘ lz‘\ Analysis & Watch J Devices | < > . /—\

For Help, press F1 100%




7. Observe the voltages and currents at different points of the
network:

0

LR g = i

&

) @ & 4B 4 4 @
PAGE1* | SCHEMATI.. =]
R5
100.0VJll1.667A 33.33V]
R R2

T m ‘0A
83..0A 20

L] Vn
100Vde— R3 R4
=T 25 50




7.1. Observe the power generated by the source and power
dissipated across each element

Place Macro Pipice Accessories Options Window Help
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RS
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100Vdc——— XN




THANK YOU




