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What is PSIM?

PSIM is a simulation package specifically
desighed for power electronics and control
circuits.

Manufactured by Powersim Inc.

( )

It allows fast simulation and it has a friendly
user interface.

PSIM is Indicated for system-level simulation,
control loop design and motor drive system
studies.

The basic PSIM package consists of three
programs: circuit schematic program
( ), simulator program ( ), and
waveform displav proaram ( ).


http://www.powersimtech.com/
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Getting Started with

PSIM
® Start PSIM: go to c:\PSIM6_DEMO -> PSIM
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Getting Started with
PSIM

® Create a new circuit

M e n u PSIM - [untitled1]

File Edit Wiew Subcircuit Elements  Simulate  Options  indow

Toolba

Circuit
window
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toolbar



Getting Started with PSIM
Example 1 - 1st Order
System
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Example 1 - 1st Order

System

Insert a DC Voltage Source
from the Element Toolbar.

SIMCAD - [untitle1] Q@@

File Edit View Subcircuit Elements  Simulate  Options  Wwindow
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Example 1 - 1st Order
System

PSIM - [untitled1]

Wiew  Subcircuit | Elements  Simulate  Optio

3
DIkhe 3

Syrnbals b Current b D (battery)
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DiC volkage source

The DC Voltage Source
can also be found in
Elements > Sources >
Voltage > DC




Example 1 - 1st Order

¥stem
Add two Resistors

Slrgule: To rotate an
£ PSIM - [untitled1] element CIiCk

with the right
D l# H g" -:H:l || | | ﬂf*!l?ﬁ & = LA + ] o] o

button...

... Or use the
icon Rotate the
Selection.




Example 1 - 1st Order

System

Add a Capacitor to the circuit.

PSIM - [untitled1]
File Edit Wiew Subcircuit Elements  Simulate  Options  Window




Example 1 - 1st Order
System

To connect the elements
use the Wire tool.

Left-click on
the circuit
and drag the
line with the
mouse.




Example 1 - 1st Order

System

Insert a Ground
element.

PSIM - [untitled1]
Fil= Edit Miems Subcircuit  Elernenks  Simulabe  Opkions  Window

D|S|R& &|=e|l oy slafs 2




Example 1 - 1st Order

Set all Sten‘ters values.

PSIM - [unt

File Edit “iew Subcircuit  Elements  Simulate  Options  SWindow

‘Double-click on the element to set its parameters.

Just close the window to set the new value.



Example 1 - 1st Order
System

Set the simulation parameters: Insert
a Simulation Control block.

PSIM - [unl:iI:IEdl] -0l x|
File Edit Yiew Sobcircuit  Elements | Simulate  Options  Window  Help _Eil
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Example 1 - 1st Order

System
Set the simulation parameters: Time

Step and Total Time.

PSIM - [untitled1]

fF=l ca-  Fdit Wiew Subcircuit Elements  Simulate Opkions  Window  Help
Simulation Conkro x

== E]

Parameters Help

Tirme Step W
Tatal Time I'Iru—
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Print Step I'I—
Load Flag 0 b

Saveflag |0 hd




Example 1 - 1st Order

System
Insert a Voltage Probe (node to ground).

&) PSIM - [untltledl]
. F|I Edit “iew Subcircuit  Elements Simulate  Options  Windaw

Double-click on the voltage probe to change its
name to Vo.




Example 1 - 1st Order
System

Start the simulation

i£; PSIM - [untitled1]
F§| File Edit View Subcircuit Elements Simulste Options Window Help

Run simulation engine



Example 1 - 1st Order
Svstem

Yariables for Dizplay

Select the variable Vo.




Example 1 - 1st Order
System

Set the colors.
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Example 1 - 1st Order

System

Use the Zoom tool and buttons to
select a specific area you want to

See.
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Example 1 - 1st Order
System

Output file: *.txt

D SIMYIEW - [ Gandalf Jeferson', Classes CSM' PSIM' Arquivos aux
[ File Edit Axis Screen Measure Wiew Option  Label Help
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What is the expected steady-state output voltage?




Example 2: Voltage Controller
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Example 2: Voltage Controller

Create a new circuit.

PSIM - [untitled1]




Example 2: Voltage Controller

Insert a Sinusoidal Voltage Source.

PSIM - [untitled1] -0 x|

File Edit ‘iew Subcircuit  Elements  Simulate  Options  Window  Help - 7| x|
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Example 2: Voltage Controller

Add two Thyristors to the circuit.

PSIM - [untitled1] - 10| x|

Fil=  Edit Wiew Subcircuit  Elerents  Simulate  Options  Window  Help - =] x|
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Example 2: Voltage Controller

Insert a R-L Branch.

PSIM - [untitled1] _ (ol x|
F| File Edit Wiew Subcircuit | Elements Simulabe  Options  Window H.=I|:| =[] x|
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Example 2: Voltage Controller

Connect all the elements.

PSIM - [untitled1] - O] x|

File Edit View Subcircuit  Elements  Simulate  Options  Window  Help = 5] x|




Example 2: Voltage Controller

Add an Alpha Controller to the circuit.

£; PSIM - [untitled1]
. F|IH Edit “iew Subcircuit | Elements  Simulate Options  Window  Help
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Example 2: Voltage Controller

PSIM - [untitled1]




Example 2: Voltage Controller

Double-click on the block and click on Help
to understand this block.

Description:
Alpha Controller alpha contraller

Parameters:
Frequency
Hz
Fulse YWidth On-time pulse width of the gating signal, in deg.

ches ar bridges. There are three input for the

h bottom)
at the middle right)




Example 2: Voltage Controller

Add a Voltage Sensor to the circuit to
synchronize the gating signal.

PSIM - [untitledl]
Subcircuit  Elerments

.#..E.IE




Example 2: Voltage Controller

Insert a Comparator to detect the zero crossing
(from Elements > Control > Comparator or
from the Element toolbar)

PSIM - [untitled1]
File Edit Miew Subcircuit  Elements  Simulate  Options  Window  Help
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Example 2: Voltage Controller

Add a Ground to the circuit. Insert a DC
Voltage Source. Change its name to Alpha
and display it.

PSIM - [untitled1]

File Edit View Sul Simulate  Opkions  ‘Window  Help

D|S(E|@] 4[| 22 2]=lR




Example 2: Voltage Controller

Insert a Step Voltage Source. Change its
name to Enable and display it.

PSIM - [untitled1]




Example 2: Voltage Controller

Using Labels to make connections: insert a
Label and name it G1.

PSIM - [untitled1] =1of x|
File IH Wiew Subcircuit  Elements  Simulate  Options  Window  Help =18] %
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Example 2: Voltage Controller

Connect the Label to the output of the Alpha
Controller block. Insert another Label,
name it G1 and connect it to the gate port
of Thyristor 1.

PSIM - ['\GandalP Jeferson' Classes CSMYPSIM, Arquivos
Fil=  Edit Wiew Subcircuit  Elements  Simulake  Options  Window elp

W= ==




Example 2: Voltage Controller

Create the alpha controller for the other
Thyristor.

Insert a
Voltage
Sensor, a
Comparator
and an Alpha
Controller
block.




Example 2: Voltage Controller

Use Labels for the Enable signal (E), Alpha
signhal (A) and Gate signal for Thyristor 2
(G2).

PSIM - [ Gandalf, Jeferson' Classes C5MPSIMY Arquivos au

Fle Edit Wiew Subcir

rcuit  Elements




Example 2: Voltage Controller

Insert an input Voltage Probe (Vi), an
output Voltage Probe (Vo) and an output
Current Probe (/o).




Example 2: Voltage Controller

Insert a Simulation Control block. Set the
simulation time to 50 mili-seconds

‘arameters
Time Step W
Total Time

Frirt Tirne ID—

Frint Step I
Load Flag [I I
Sawve Flag [I - I




Example 2: Voltage Controller

Set all the parameters values. Set the Alpha
angle to 30ce.

PSIM - [\Gandal
File Edit Wiew




Example 2: Voltage Controller

Run the Simulation. Plot Vi and Vo.

D SIMYIEW - [\ Gandalf, Jeferson'.Classes CSMYPSIM' Argui
[ File Edit &xis Screen Measure Yiew Option Label Help

0.00 10.00 20.00
Time (ms)




Example 2: Voltage Controller

Add a new Screen and plot /o.

u SIMYIEW - [\ Gandalf Jeferson' Classes CSMYPSIMY Arquivos auxiliares . Ex

[ File Edit Axis Screem Measure  View Option  Label He
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Example 2: Voltage Controller

Other tools: FFT and AVG.

D SIMYIEW - [\ Gandalf Jeferson' Classes CSM' PSIM' Arquivos aux
[ File Edit Axis Screen Measure  YWiew ©Option  Label Help
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Example 2: Voltage Controller

Other tools: FFT and AVG.

Data Display Selection

Wariables Available

Time (ms)

Run the circuit for Alpha equals to 60° and 90-.




Example 2: Voltage Controller

Additional measurements: load power, RMS current and
power factor. (Example 5-2; Hart; pg 170)

Add a Watt
iiiiiiil,_,..--: I P Metter from

....... Elements > Other

S S e ) > Probes > Watt

> O EEEE Shs oy Metter

: T AL S Change the

REE el iy = SRR ol | 7ime Step,

SRR SRR o e SRR GO LU R (Y RUNRE L. N LI | Total Time

tere [rretie and Print
Step




Example 2: Voltage Controller

Additional measurements: load power, RMS current and
power factor.

PSIM—['\\Gandalf\]efersun'\[lasses CSMYPSIMY Arquivos auxiliares'Exa _I:Iil
File Edit Yiew Subcircuit Elements  Simulake  Opkio AMindos =121 x|

DIE|E8|&]| |E=@al o2y #e)s |0 =] =l alll -]

Add a Current
Sensor and two
RMS blocks from
Elements > Control
> Computational
Blocks > RMS

Add Voltage Probes
to measure the RMS
values




Example 2: Voltage Controller

Additional measurements: load power, RMS current and
power factor.



Example 3:
Semiconverter




Example 3:

Create a n%méﬁ%gg{:s%ree%hase

Voltage Source.

PSIM - [untitled2]
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Symbols r Current  k
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Example 3:

Semiconverter
Insert all the other power elements and

conhect them.

PSIM - [untitled2]
File Edit Miew Subcircuit  Elements  Simulate  Opions iridcs




Example 3:

Semiconverter
Insert and connect the Alpha Controllers.

PSIM - [untitled2]




Example 3:

Insert the éﬁ!&%%ﬂt\ﬁ@—ﬁ&g Alpha and

for the Enable signal.




Example 3:

Connect thsemi&éOI@iﬂﬁﬂfg',erinsert a
Simulation Control (50 ms) and set all the

parameters.

Insert an input
Voltage Probe,
ah output
Voltage Probe,
an input
Current Probe
and an output
Current Probe.




Example 3:

Run the cr%%%—?%‘é%ﬁ%g to 30, 60

and 90 degrees. Check the results.

D SIMYIEW - [C:Program FilesPSIM - Student ¥ersion' temp.txk]
[ File Edit Axis Screen Measure  Wiew
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Example 3:
Semiconverter

Exercise:

Implement the additional measurements for
this circuit: THD, load power, RMS current
and power factor.

See Ex. 5.9; Rashid; pg 156



