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U _ . ECEL40gL50461
I' Getting PSCAD/EMTDC ™"

e Education Edition available in the Senior Design
and PC lab, hopefully on VLAB too.
» Version 4.2 and 4.5.1
e Also a free student edition (15 node limit)
» Version 4.5.1
» Only available for Windows Vista or later (not XP)
e Go to: hitp://www.pscad.com/
» Create account through “MyCentre”

» Follow installation instructions—including Fortran
compiler

1 Spring 2013

ECE 404/504

U Lecture 6
I PSCAD 4.2 versus451 "

e Examples will be created using version 4.2
» Will run under 4.5.1

» Cases created using 4.5.1 can’t go back to
version 4.2

e May run into issues with 15 node limit in free
edition

e Try to learn from the examples that install
with the program

2 Spring 2013
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U Creating a file in ECE 404/504
I pscAD/EMTDC vers 42 =
B3-f8 master (Master Librayy)
~ e Create new project £ s s o
e Set project as active
(blue icon)
e Double click on project
to open schematic
drawing pallet
» Can view an inactive
project by not run it
3 Spring 2013
U ECE 404/504
Lecture 6

e A few basic

components in
bars on right of
screen
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U - ECEL4(C):1LLSOE
I Adding components (2)

e Can also add
components by
right clicking
mouse in
drawing area
» Add Component

5 Spring 2013

U Adding Components (3)  scraousos
1 Master Library peete

e Libraries for- ORAENE B EMERTS § _EhuRTES MSCHLANENYR
different types of |2 R FEra——
components S | TR o | e e

W mee el e g Ltel. L

» Select one to L ' F T —
expand it L L =@, 5 N

» Copy the PR e U e
component you SN [ B TN B B - S
want to use wmemimssnen [5)] | wemowns o]

» Need to double o o )
CliCk On your WPQFIR DPORIS L LASELS TRASTORNERR * MACHENES
prOJeCt L msmgues tapes e Frse §j¢2 -.?'?-

» Paste the P T s
component
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1 / ECE 404/504

I Moving Up Modules peete

e
e \When you are ,,} f"g' e
ina submodule 5 = O
you can move i 5
Zoom Out e

up with:

Add Cunpor:g't *
= nCreate Mook Compeent.

Cnee ;

Show 4 E »
s Miew Slona) Tadle, Lo :
* View Compongnt Table...

. Pager:‘s\etw... :
Print Page :
Print Preview Page =

ot Fi:
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I setting up your simulation ¢

e Right click in
drawing area

» Select “Project == o
Settings’
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7

e Usually interested in

“Runtime”

channel to disk

» Duration

» Solution time step
» Channel plot step

e May want to save

: Startup method, =

| Project Settings

Project Settings:

Gonera Huriig | imdaon| Dymaios | Mapping| Foten] Uik |

ECE 404/504
Lecture 6

i Vive Settings =
puaﬁmdm(sec) ,,,_,,5

o

Soiution tme Hten (15}
Charnel pll step [u5)

 Gwpame

[ves ] flecSemot 1o
;. Snapsht fie:

T Sl s

: lee ﬁ]ay;vxesnp
| Oupafe

'Nme ] Z] Eeran

17 Remove time offset ihen sterting from snapshet. -
f rsmmuammmasmmhm

By te slow use of &

U111 ¥ Enable componenl maphics stale avmation. )

fieb |
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Source

Adding a Single Phase

ECE 404/504
Lecture 6

e Copy source
from library

» Double-click

1.0 fohm]}

()W

for dialog box

e Several
pulldown
menus

» First
configuration

[$5urce:d15i
Spurce Hime Sourcel :
Setrce Fpedance Resistive ]
tsties souce pronden? Vos =
& Behind the Sotirce Impedance,
A tre Términal
g Soarce Type
& fiemal L AC
F o Edernd e
o] o e

Spring 2013




l / ECE 404/504

I Source Configuration

e Enter source name

[souree 1] Single

. . Dfconfiretion ] :
e Source impedance e
» For example ideal e d
— Circuit symbol changes when E LG e
done : e Soirca mpedence EFQ
. ;:iiﬂxm G
e Can also specify . s
R Hnpid Methed 0 che\’ypeﬁdwfr
» Grounding e e .
i £ Extermasl Lol +'od >
» AC/DC L e

» Input internal or external

— External allows user interactive
or control loop

11 Spring 2013

U B
I Other data entry points

e Signal parameters i

Resistance
hmpedance RAR-L
» RMS magnltude lm‘;edanceR-L-c

Inductence

Capactance [[Source:115idle
» Ramp-up time Hontoring : e e -]
- Remembelr no steady- ; ::p‘f::m”ﬁ" ' I;:?;m,,{
state solution v oo
» Initial phase (sine wave) e R
» Frequency e

e Impedance fields won’t
allow entry for ideal

T e e
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U Resistors, Capacitors,  sce4o4s04

Lecture 6
Inductors
e For single phase branches can get from
menus in window or master library
» Need to get from master library for
polyphase
» Have option of 3 phase view of single line
diagram view in later versions of program
e Enter Rin ohms, Lin Hand C in pF
13 Spring 2013

1 / ECE 404/504

I Connecting circuit together "

DR fisox || @ - @ -2 | w|@ o568

e Wire icon on top toolbar
» Pencil symbol appears
» Trace with left mouse clicks
— Click each time change direction
» Right click or escape to complete
— Right click lets you select points to rescale
e “Junction” to connect wires as cross each
other (otherwise disconnected
» Get from right click in drawing space @

24 Spring 2013




U Voltage and Current ECE 404/504

Lecture 6
measurements
e \/oltage measurements A N
» Can do line to ground and arbitrary \—/f— Ea

—Need to connect to circuit
—Name the measurement (default is Ea)

e Current measurement

» Need to connect to the line, don't la
copy on top of a wire. —
25 Spring 2013
l / ECE 404/504
Lecture 6

1 Output Channels

e Create output channel next ]

CEdpaansters,

» Again need signal &L M
» Connect to “Output channel”  w o«
bl o
e Choose Input/Output PSP e
Reference ‘
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Input/Output Reference  kcr4o4s04

Graphs

Lecture 6

e Several Options

» Add Overlay Graph Most

Common

» If choose “Add as Curve”

» Paste to existing graph —

& Gy MR R k"a‘s_te,tu_\‘e':

l: o Copy Data to Gipboard »
—Right click in white part | 2 o ,

e Preferences L o

[0 = et -

12 i ! tove Graph i

| Hove Granh Down.

Pl oo Move Graphto Top

7505 00m Am0 ian L om LA L Move Graphto Bottem T

P "\ Copy Frame a5 MetaFis

1 Copy Graph a3 Bimap
© L5 Synovonze Chamnel Limks to Graph

o AddasCuve

- Bdddas monirol

1 Add as Meter

2. :Add as PolyMeter

:i2 Add as PhasorMeter

& kdd Overlay Graph wiih Signalis
7 Add Poly Graph with Signal

Gragh Propcmes,.' ¥

G Graph
i M Copy Graph
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Complete Circuit

ECE 404/504
Lecture 6

Moz Graghs
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U Complete Circuit:

ECE 404/504
. Lecture 6
1 without graphs shown
/N \/\/\/\ AALS
Vs 0.149[ohm]  0.00473[H]
E L
Timed -
jt LFZ?;‘['Q Fault %
| ff”;
C— b
IFault Eauit . :
; 1Y
6.38536e-010
30 Spring 2013
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Lecture 6

I Power Electronic Circuits

e Start with the master
library

@ Can build a converter
from switches

e Or use a completed
modules

HVDC, FACTS & POWER ELECTRONICS

31
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1 / ECE 404/504

. . Lecture 6
1 Power Electronic Devices
e Symbols for several 2 ’EJ
. |
devices Ti%j %
e Transistor, IGBT and .
GTO all very similar B
Diode Transistor
32 Spring 2013
U ECE 404/504
Lecture 6

Switch dialogs

;Cnnﬂguraﬁon )

Thyiistor ON Resistance

- Device Label (optiona) for 9 00ifohml

~Devi cs Type Thyristor OFF Resislance l 1.0E6 johm}

L Ei 2 A Forward VoRage Drop ; l 0.0 kvl w

~Enable Soubber Clreal? — -~ Interpolated Pulsa? ——y g :
[y 3 Foryeard Breakgver Voliage
Foyes L e | : -

‘ : i : : Reverse Wihstand Voltage

0 Ne L (¥ Yes 1 ; -

; & 2 H Minimum Extinction Tume
Snubber Resistance - i
Snubbgr Capacance l 8.05 iUF] -

! ok ] o Cancel [0 Helpmrﬂl

Protected against Forward Breakover?

o v

o] ' Can:;elil'

e |
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U | ECE 404/504
. . Lecture 6
1 Switching controls -

e Interpolated switching

» Adjusts if switching instance falls between
time steps

» Allows larger time steps _
» Also interpolated controls to improve

accuracy
34 Spring 2013
U ' - BCE 404/504
I . . Lecture 6
Switching controls ‘
e |Interpolated switching | ) BN
» Adjusts if switching OFF
instance falls between L —4 L
time steps
» Allows larger time steps ) OHN
» Also interpolated controls — L
to improve accuracy N

Interpolated firing
pulse generator

35 Spring 2013
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ECE 404/504

I Switching controls

Lecture 6

one for controlled
furn off devices

— H —3 H

OFF

— L — L
I

! —3 H

ON

L

BN

Interpolated firing

S conmounaten -

] Thyistor. - One

ifp int] Intariolated

» One for thyristor and

QNo

7 Thynstor orGT0? -« - Humber of Puises ]—Aud Block/Deblock Sianal?

C.e10 5

Vs

- —Formal of puise time output———

¥ - To Incdvicksal Devices (5 0lioias of dimension 23

£ 776, St Plase Trwristor Brous 12 budzds of Enerisian €3

~Band Lin& Proxirky Cor

& Disarmed

| £ Ammed (must indicate H inpt band Bt}

[E] _em

pulse generator S =
36 Spring 2013
U ECE 404/504
I 1 H Lecture 6
Simple firing control
’ C 04 >—dF
| Duty Ratio
Ao
- *AL\V?Q Tria_off —)
7~ OFF
! P —
v Tria_on
B ON
%
.
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