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Development Philosophy

*  With the advent of renewables and their complex controllers, Electromagnetic
Transients (EMT) simulators have advanced beyond a design and problem solving
tool for small, localized systems. EMT simulations are now a necessity in the design of
large electric grids.

* Inthis new era, PSCAD V5 harnesses the power of parallel computing, enables
powerflow data migration, includes algorithmic simulation speed improvements for
large systems and permits full application automation via Python scripting. These
new features ensure that the simulation of large electric networks, is faster and more
efficient than ever.




PSCAD V5

Quick Look

pscad.com
Powere d by Manitoba Hydro International Ltd.



PSCAD V5 PSCAD V5 Enhanced
Includes new functionalities and can be fully automated Includes additional modules:
through the embedded Python scripting language

interface. With most of our existing and familiar * PRSIM™

features refactored to function more efficiently, PSCAD ¢ PSCAD Initializer

V5 enhances the user’s overall experience. * Enerplot™

Sales Desk: sales@pscad.com
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ENERPLOT™

Process Data Quickly and Efficiently B

Enerplot™ is a fully automatable application that allows you to perform highly
repetitive tasks at lightning speed.

* Automated scripting with embedded Python interface. Includes recording.

Manitoba
*  Powerful, embedded math parser for creating and modifying new and pre- @ Menitehz

existing curves;
*  Fast-Fourier Transform (FFT) analysis tools;

*  Ability to template projects when performing similar studies;

*  Quickly switching between curves by toggling references and loaded datasets;

* Loading huge data files in seconds with the lazy-loading feature;

* Videos: Enerplot (see https://www.youtube.com/user/PSCAD1)

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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PRSIM™

Power System Importer

The PRSIM application allows users to convert standard PSSE or
PowerFactory network data to PSCAD with minimal time and effort:

*  Convert PSS/E and PowerFactory data files to PSCAD V5.0 and V4.6

* Import detailed dynamic, sequence, location data for automatic
schematic expansion

*  Form network equivalents for unexpanded segments of the network

* Re-initialize previously generated PSCAD projects

PRSIM/Initialization Focused Webinar to be Broadcast: February17, 2021




pscad.com

Powered by Manitoba Hydro International Ltd.

PSCAD Initializer

Initialization of EMTDC from
a Power Flow Result

An Electro Magnetic Transient (EMT) program such as PSCAD simulates the
behaviour of a power system network after a disturbance, such as a fault or
a circuit breaker operation. During this short period, the system gradually
changes from one steady-state behaviour to another.

* The purpose of the PSCAD Initializer is to set up the proper power flow i - ——=
conditions (e.g. correct voltage and angles at buses, active, reactive roppeareony | :
power flows between buses, etc.) prior to the disturbance. This involves preabutesd | LCIE o gt
a solution to the power flow equations and setting up the correct L g < . || ‘

parameters of generators, sources in PSCAD, etc.

PRSIM/Initialization Focused Webinar to be Broadcast: February17, 2021
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Customer Resources

°d w
e Website: www.pscad.com ; ! /(\ “

Knowledge Base (https://www.pscad.com/knowledge-base): A

searchable environment where we place all of our help resources. Knowledge Base
Topics include everything from engineering application examples, to

installation and licensing guides.

* Video Tutorials (https://www.youtube.com/user/PSCAD1): We invite
everyone to subscribe to the PSCAD YouTube Channel, which contains You T“he
80+ videos ranging from engineering applications of PSCAD, to product
feature demonstrations.

*  PSCAD Web Help (https://www.pscad.com/support/support- ,f.-'_ Y r oy
resources): The PSCAD Application Help can be accessed online from o | il

within PSCAD support section.

*  Support Services Desk (support@mhi.ca): Access our team of
experienced, world-class engineers and technical specialists for help Support DeSk
ranging from engineering study applications, to installation and
licensing.



http://www.pscad.com/
https://www.pscad.com/knowledge-base
https://www.youtube.com/user/PSCAD1
https://www.pscad.com/support/support-resources
mailto:support@mhi.ca
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Customer Resources

*  Customer Portal: MyCentre (https://mycentre.hvdc.ca/)

* Q& AForum: To access the forum, you must first register a MyCentre
account. If you already have a MyCentre account, then simply log in
and click the PSCAD Q&A tab in the tab bar.

*  PSCAD Free Edition: We offer a free edition of PSCAD for the express @
purpose of trying out the product. Many of the functionalities are FREE EVALUATION
restricted. Click Here

*  PSCAD/PRSIM/Enerplot Trial Licenses: We offer limited time trial
licenses to those more serious users who want to try out the full
functionality of our products before they buy.

*  PSCAD/PRSIM/Enerplot Beta Testing Programs: Our unreleased
software products are continuously being updated. We are constantly
working towards our development goals, but often we will add new
features based on customer requests. Contact our Support Desk to
request to be added to our Beta Program (support@mhi.ca)



https://mycentre.hvdc.ca/
mailto:support@mhi.ca
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EMTDC Algorithmic Enhancements

* Modified Augmented Nodal Analysis (MANA): Helps to mitigate ¢FL" /}r? o @
some of the problems in classical nodal analysis, such as the h
difficulty of representing dependent sources, some of which are

N
now included as a part of the master library. *®/> @“ <>

* KLU Sparsity Algorithm: KLU is a software package for solving "I;/f;"_)xlf
sparse linear systems of equations that arise in circuit simulation
applications. EMTDC now uses the KLU algorithm for larger
subsystems. The matrix size where KLU comes into solving the
equations can be set by the user. The default is 200 nodes. Genersl| Rurtime | Smuiaton | Dynarice | Mapping | Fotran |
Network Solution Accuracy
+ EMTDC and Master Library Models Focused Webinar to be D e e e e e e

[V Use ideal branches for resistances under 0.0005  {ohms)

Broadcast: March 3, 2021.

Numerical Chatter Supression

Fast network disturbances can resutt in numerical oscillation. These
can be suppressed in the solution.

[V Detect chatter that exceeds the threshold ~ |0.001
|¥ Suppress effects when detected.

Solution Options
7
( [¥ Use sparse algorithm for subsystems aver  |200 {nodes)
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MMC Model Library

PSCAD V5 includes a library of Modular Multilevel Converter (MMC)
component models:

*  Full and Half-Bridge Cells: Use Thévenin equivalent circuits,
which significantly increases the computational efficiency.

*  Firing Signal Generators: Generate firing signals for half-bridge
cells, based on the capacitor voltage balancing algorithm.

*  Multi-Dimensional Comparator: Compares modulating waves
against carrier waves generated by Carrier Signal Generator, and
outputs control signals to MMC cells.

* Carrier Signal Generator: Generates a vector of PWM carrier
signals for a specified fundamental frequency.
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Machines

* Single-phase Induction Machine.
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Z-Domain (Discretized) Controls

A library of eight, commonly used controls components are included
in the master library:

* Delay

* Derivative J | J J

+ Differential Pole iyl N e AI L
7 1+ sT _}G_—ST _}Gl+5T2 5T

* Integrator

* Lead-Lag Pole

_ MiZ]
21._-n|_ 417_._\:} |_

*  Transfer Function

* Pl Controller

* Real Pole
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Transformers N et

5 windng : { .l- L2 warud “{

* 1-Phase, Multi-Winding (5-12), Transformer: Models a single- ] ..-(.-I-'.; 'J { } ru / {
phase, ideal transformer that can be configured to model from 5- 1 R 'I- o {‘

12 windings. su s s |

e 3/5-Limb, Duality-Based Transformer: Represents a mode of a 3-
phase, 2-winding transformer, based on the principle of duality. It
can be used to model a multi-limb transformer or a bank of

single-phase transformers. g‘a
(02

SN[ F2

- Q)

* Hysteresis Reactor: Can be connected to a single-phase or 3-
phase node.

a‘a 100.0 :r-’.-'.'-'.]
130 [kV]
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Sources

PSCAD V5 includes a new current source model, as well as a
collection of dependent source component models.

3-Phase Current Source: Models a 3-phase, positive-sequence, d:) @
ideal AC current source. T

Current-Dependent Current Source: A single-phase or three-
phase, scalable current-dependent current source.

Voltage-Dependent Current Source: A single-phase or three- LA )
phase, scalable voltage-dependent current source. ~L@I*\'[y Q‘I',} T

Voltage-Dependent Voltage Source: A single-phase or three-
phase, scalable voltage dependent voltage source.

@] <
Ideal Ratio Changer: A single-phase or three-phase, scalable ideal *®/> - \2
ratio changer (i.e. a combination of voltage-dependent voltage ' K pr“L
source and a current-dependent current source).
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2016 |IEEE Standard Exciters

AC, DC and Static Exciters in the master library have been upgraded 4 - AT
from the previous 1992, to the revised IEEE standard 421.5-2016. o e o e ’.;”’ g PBegag " NS ey N B,
‘ ‘ > > 2 T
e AC Exciters: Includes AC1C, AC2C, AC3C, ACAC, AC5C, AC6C, L 1 £
AC7C, AC8C, ACIC, AC10C and AC11C models. i i £ b [ et
*  DCExciters: Includes DC1C, DC2C, DC3A and DC4C models. ' ‘ !
- Static Exciters: Includes ST1C, ST2C, ST3C, STAC, STSC, ST6C, & L A L
ST7C, ST8C, ST9C and ST10C models. Excitur (DC)C Esciter (DC2CY Eaciter (DCIA} Excltes (DCAC)
T =P ﬁ"r =t iy e, i S
: | . = .
—\.\‘I ..:"1;‘.-- —1I. ‘"L - _:[*';h - |I"-.—- —: “.. eE
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Loads

* Individually Configurable, Delta-Connected Load: Each branch ,‘ﬁ [:]ﬁ . : |+, )ﬂ :
can be individually selected to be any series combination of R, L M r @ @ [i r E]
and C elements, or as an open branch.

* Individually Configurable, Delta-Connected, 3-Branch Load: Each
leg is a combination of two, parallel branches in series with
another branch. Each branch can be individually selected to be
any series combination of R, L and C elements, or as an open or
shorted branch.

+ Individually Configurable, Y-Connected Load: Each branch can m : v s m : m
be individually selected to be any series combination of R, Land C qﬁ 5

elements, or as an open or shorted branch. =

=y

* Individually Configurable, Y-Connected, 3-Branch Load: Includes
a neutral connection. Each leg is a combination of two, parallel |
branches in series with another branch. Each branch can be
individually selected to be any series combination of R, L and C =
elements, or as an open or shorted branch.
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Electrical Branch Models

* Per-Unit Impedance Branch: Models a 3-phase passive branch of
R, L and C elements. Parameters are entered as per-unit =
impedances, based on specified base values.

e Isolation Switch: Models an isolation switch for electric circuits.
The status of the switch can not be changed during the run. The —H— — =
switch is modelled as an infinite or zero impedance branch.
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Miscellaneous

* TRV Envelope Generator: Generates standardized Transient
Recovery Voltage (TRV) curves and outputs violations when the
input voltage exceeds the envelope. This is a simplified approach
to determining whether a breaker will restrike after a current

interruption. lr\m, i W B —

L
m
=
=
=]
T
x
&£
-
":.

* Harmonic Signal Generator: Generates a signal composed of _4TRY  Env 4:_ - .
user-defined harmonics of varying magnitudes and phases. -
Harmonic numbers and associated peak magnitudes and phases
can be input through ports as an array signal. Alternatively, the
user can specify them from a file.
o i i Pulo & a Ha A r )
rieict broproutimer ' E - 1 - F %E ~er {E.L‘f::%ﬁ.- a['}
e Clark/Inverse Clark Transform. : i J

* Change Detector.

¢ Dead-Band Controller. [ 1
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Miscellaneous

* Scale Changer. L
L T
« Discretizer. il
Enah Enzb Enah

e Sort Indexer. de phit?

i b M Mn to Mx )‘Hn to b
* Complex Conjugate. | sarter Sorter Sorter

T I -
r -+ ])!

* Electrical Phase Tap.
* Backlash Controller. @_ ;
* Complex Constant. /

1.0, 0.0}
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Master Library

Model Enhancements <] [ x
= sl ew
v General v General
*  Complex Signal Support: Most of the standard controls Name for Identification Name for Igentification
Multiplying Constant 10.0 Logarithm Type: Natural
components (CSMF) have been updated to support the new Fortran Comment Gain Fortran Comment Logarithm
H imension Data Type Real
complex S|gnal type. (1:omplex v A Dimen:i:n 1
*  Array Signal Support: Most of the standard controls e complex Genera!
components (CSMF) have been updated to support array
signal (vector) input and output. All components are by . — = ok Cancel Help...
default scalar.
*  Multiple Run Additional Recording: The ability to add a
statistical summary to the output file.
ML&ILEir?Ie
Addtional
Recording
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Master Library

Model Enhancements ? o Yo

‘\.'g XA o VEP

*  FFT Enhancements: The Fast Fourier transform component VB B 1Pnhz-3 P
now provides support for output signals up 1023 harmonics. A e X oho o
new input parameter has been added to allow enable/disable R i:::n‘:c[:z]‘dc'n:ﬁ)_%

control of frequency tracking using a signal variable.

e Saturable Reactor B-H Curve: The Saturable reactor core
characteristic can now be represented as a B-H curve, where
data is entered Flux Density (T) vs. MMF (A/m).

*  Permanent Magnet Machine: The Permanent Magnet (PM)
machine component has been provided with an external
connection to the neutral point of the stator windings

*  Mutually Coupled Three Wires: Updated to provide the ability
to model a zero-impedance transmission line
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pscad.com
Powered by Manitoba Hydro International Ltd.



pscad.com

Powered by Manitoba Hydro International Ltd.

Important Migration Considerations

*  Forward Compatibility: Fully forward compatible with PSCAD v4.6.3.
Also supports the direct load of PSCAD X4 (v4.3+) projects, as well as
import of older style v4.2.1 projects. A new case is created on import
into V5.

oty wrt s s <

aee I SN A
s TR

*  Backward Compatibility: Mostly backwards compatible with PSCAD
v4.6. Includes a specific Save as v4.6 function.

*  Fortran Compilers: GFortran v4.2.1 is out, and Gfortran v4.6.2 and 8.1
are in. IVF compiler versions 9 to 11 are out, versions 16 to 19 are in.

1 i
— = shete T . T3
* Master Library Models: Note that some master library models have E%ﬁ'u: = =SS _ il . - 1
been upgraded and/or bugs fixed, which may change v4.6 simulated R 8 f

results slightly. Important to consider. o e e e e 0 5

* Resource File Handling: Completely redesigned in V5.
e Unit Converter: The unit converter is forced enabled in V5.

* Read more about these issues in the PSCAD Application Help.
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Automation

Python Environment

Embedded Python Scripting % .}

Script Pane

PSCAD

with Recording

Automation

Library
«  Firstintroduced with PSCAD v4.6.1, released November 2016. R
* In VS5, automation utilizing the Python script language is embedded directly into N
the software and is included with the installation of PSCAD. @ ER 7;1

Reporting and Output

*  Now users can maintain their scripts from within PSCAD, using a new Script pane,
from which custom scripts may be recorded, edited or launched.

. . . . . . . Scripts =
e A standalgne version of the automation libraries is also included with the PSCAD V5 [} @ New © Record [DJRun [B Stop [gSeve By Name
paCkage’ If needed. [C:\Users\johnn\Documents\MyScript.py ]
#!/usr/bin/env python3
* Video: Automation Library Features (see https://www.youtube.com/user/PSCAD1) import mhi.enerplot

with mhi.enerplot.application() as enerplot:

*  Application Help: Fully documented. enerplot.silence = True


https://www.youtube.com/user/PSCAD1
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Blackbox Upgrades

* Electric Network Support: Electric networks may now be
included in a blackboxed component. The new component
definition includes prefabricated graphical port arrays to % T NBBF(10)
represent the electric nodes, as well as pre-scripted Branch, ' NeBs(®)
Transformers and Matrix-Fill segments.

»  Global Substitutions: Two options: Hard code the literal values, , nenet
or create global parameters to allow modification after L
blackboxing. L
j &

* Video: Blackbox Features (see -
https://www.youtube.com/user/PSCAD1) e

* Application Help: Fully documented.



https://www.youtube.com/user/PSCAD1
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External Resource File Handling

* External source (*.f, *.c) and linking of compiled object and
library (*.obj, *.lib) files is no longer accomplished via the
project settings.

) . . . . =4 M MhylaseProject
* All external files associated with a project is now managed via _11_ X _‘ .
o # | Definitions (2)
an intuitive, central area called the Resources Branch.
= 3) Resources
*  When importing older projects into V5, associated resource -7 FOTD_M2.750
files are automatically added to the resources branch for you. —|5= Skation.o

IIII-III

—[% Introduction Finaldece
= Control Settings.adsx

* Relative Path Resolution: Specify folders where the compiler 7 Fiter,PNG
should look for dependent files.

* The File Reference component is still supported in V5.

* Video: New Resources Feature (see
https://www.youtube.com/user/PSCAD1)

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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EMTDC Binary Output File Format

*.psout

* Abrand new EMTDC output file format (*.psout) is included Sawe channels to dak? Outpt fite:
with the PSCAD V5 release. [Advanced [peout)  w| [SiMamespace)
MNe ) Snapshat file: Time:
e Stores all simulation curve and trace data, as well as all mm:, Unttled erp [

sequential or parallel multiple run data, and animated graphics
information, in a single file.

* The *.psout can be added as a resource to the Resources 9 Core Senchme (Cope Benchrer, 12 e, 500K, 000N
. . . e 7 Definkions (6)
Branch. From there, old runs can be viewed, including specific [E - —
R 3 Ciore_Ber 2 ource Code [*f. *for, *.f90, “.c, *.cpp)
runs from a Multiple Run. Hep  F | SnayCoob i)

Previous Run (*.psout)
ScriptiApps (*py, "exe, "bat)

* Video: New PSOUT Format (see Other 7
https://www.youtube.com/user/PSCAD1)

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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EMTDC Binary Output File Format
PSOUT Reader Utility

* The EMTDC *.psout file format is binary, and so therefore it 960Gl P Jenp ]

=) Component: Unknown e 5 " A ac AC Vots A || v Call Properties
. . . = Root ime Step - Court 1
needs a special viewer to view the contents. S b ot PO T Voo PO Toce Ml PGB Toor @STITOE| Dot it
AC Votage 0 Table 0 0 D 24084624
AC x:::g':‘”‘s’ 000025 72527951317755355 - 000012007151... 6027E250314: || pemE ption 4G Vokage
° H HH H Volts (RMS) 00005 6396575808348 . -0.000583087732 . 0.000519121974 5 23940603197 Path Component:Unkno
PSCAD V5 I nCl Udes a PSOUT Reader Utlllty to VIeW a nd erter 0.00075 0.000227083360... -0.001413301701... 0.001186218341... 1.87409340081:
Rectfier
1 * H 1 0001 0.000559947083... -0.002704942581... 0.002144995500... 4.60088695025¢
Mo
manIpU|ate pSOUt flles lt IS aCCESSEd from the TOO/S tab e 000125 0.001139022112... -0.004566116308 . 0.003427094209. . 931362492722
00015 0.002051571844... -0.007075162391... 0.005023150603... 0.00016685949 prsdon
.. . call Tree 0.00175 0.003390477739... -0.010268797759... 0.006878320212... 0.00027417173(
*  Specific channels can be removed from view, and then you may e soesens oo o
% . 0.002250000000... 0.007694461165... -0.018634610810... 0.011000151014... 0.00061391983
export to the older ASCII *.out format. In this sense, the PSOUT ootz DRSS DOMSTIIES. OOV, DINRSEISN
* . . 0.002750000000... 0.014663121492.. -0.029553916802... 0.014890801623... 0.00115099406(
Reader Ca n act as a -out fl Ie ed Itor- 0.003 0.015283889331... -0.035703242194... 0.016419364897... 0.00150887867(
0.003250000000... 0.024703321840... -0.042189723948... 017486423501 0.0019473961%(
. 00035 0.030925373301... -0.048885295129... 0.017955958069... 0.00247381697¢
° V| d eo.: PSO U T Reader ( see 0.003750000000... 0.037950446950... -0.055647093454... 0.017696710565... 0.00309411881¢ | e
0.004 0.045734634718... -0.062319114439... 0.016584568287... 0.00381291828: v “The number of child calls that this call has
https://www.youtube.com/user/PSCAD1) . ,
Ready Displaying 2,001 of 2,001 rows Displaying 25 of 25 columns.

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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Co-Simulation API

*  Ageneral Application Programming Interface (API) is provided with PSCAD V5,
enabling EMTDC to link to, and co-simulate with, just about any external application.

* Referred to as the Co-Simulation API, it is in its basic form, a C-language structure
called EmtdcCosimulation_Channel, which houses a collection
c-functions.

* These functions can be used to customize an interface on the external application-
side. At the same time, a new master library component called Cosimulation, may be
utilized in a case project to quickly provide the PSCAD/EMTDC side of the interface.

* Application Help: API fully documented.

*  For specific help when attempting to use this interface, contact the Support Desk
(support@mbhi.ca)



mailto:support@mhi.ca
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Rubber Banding (Sticky Wires)

*  When either endpoint of this wire is attached to another object
(component, bus or another wire), the wire’s endpoint will
‘stick’ to the object.

e If the object is moved, the wire endpoint will remain stuck, and _ Exports co _
the sticky wire will stretch (like a rubber band), as the object to Frafpe 15 =
which it is attached is moved around.

* Video: New Wires Feature (see
https://www.youtube.com/user/PSCAD1)

* Application Help: Fully documented.



https://www.youtube.com/user/PSCAD1

Smart Paste

Output Channels: Paste over a graph, and a curve will be
created; paste on the schematic canvas to copy the
component; paste over a blank graph panel and a new graph
containing a new curve will be created; paste over a control
panel to create a new meter interface.

External Text as Sticky Note: Text copied from an external file,
such as Microsoft Notepad or Word, is now formed directly as
a sticky note, when pasted on the schematic canvas

Multi-Select Copy Transfer: Select a single module or multiple
modules and select copy. Paste transfer into same project or a
new project.

Layer Information: All layer information is now included when
a component is copied. On paste, the layer state will be
maintained. If the layer exists already, the component is
added to it; if not, a new layer is created.

Paste Rename: When a component that contains a text input

pscad.com
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parameter with symbol name Name is copied, this text can
now be given a new name, based on the original seed text. For
example, a component with a Name parameter with value
MyComponent can be automatically renamed to
MyComponent_1. This is especially useful when copying data
labels, node labels and xnodes. To make use of paste rename,
right-click and select Paste | Paste Rename on paste of a
copied component.

High-Resolution Bitmaps: Copying of schematic canvas
components now produces a high-resolution bitmap image,
which when pasted into other applications, maintains a high
image quality.

Video: Copy Paste Feature (see
https://www.youtube.com/user/PSCAD1)

Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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Multiple Language Support in Sticky Notes

*  The PSCAD V5 codebase has been updated to fully support
Unicode, which enables users to use all known writing systems
within sticky notes.

e This of course includes the Cyrillic alphabet and Chinese BiEE | [ romepa | [oserdea| wEE | S EEY |
characters. e I Tk

A3BIKOB

* Thisis a very important new feature, which has been
passionately requested by many of our Asian and Russian
users.

* Video: Multi-language Sticky Notes (see
https://www.youtube.com/user/PSCAD1)

* Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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Tandem Lines
Sliding Faults

*  With PSCAD V5, we introduce tandem line configuration o B . .
(or Tandem Lines) for both underground cable and overhead ) T T
transmission segments.

e Thisin response to numerous requests for an easier way to
automate a sliding-fault style study.

* Using the basic, standalone multiple run control configured in
the project settings Runtime tab, a tandem line simulation
involves a pre-solve of all possible transmission segment
lengths prior to launch.

* Video: Tandem Lines and Cables (see
https://www.youtube.com/user/PSCAD1)

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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Overhead/Underground Transmission Systems

* The underground cable transmission segment editor and line
constants program (LCP) have been modified to allow the
combination of overhead transmission tower and underground |
cable cross-sections, within the same right-of-way. S

* The additional formula in the LCP takes care of the mutual
impedance between aerial and underground lines.

*  For specific help on this feature, contact the Support Desk
(support@mbhi.ca)



mailto:support@mhi.ca
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COMPLEX Signal Type

Complex-type signal variables, in addition to Real, Integer and Logical-types,

are now supported in PSCAD V5. @

Support for #LOCAL-type, complex declarations in component definition script
was introduced in v4.6 but did not include the creation and support of actual L
complex-type data signals.

V5 includes the following enhancements to provide full support:
* A Complex data type option in component graphics port objects.

* A Complex parameter-type for both module and non-module
components.

*  Miscellaneous new and updated master library components, including
a Complex constant tag. Also Complex signal support in many CSMF
components.

*  New colour represents Complex signal wires.



High Performance Computing

The utilization of high-performance and parallel processing
functionalities requires multiple processor cores — the number of

which may exceed those available locally on a typical workstation.

Cluster Launch System: Running processes across multiple
computers requires additional software to manage the
simulation processes.

Parallel Multiple Run (PMR): Added some additional
properties to give the user more control over their PMR.

Multiple Plotted Data Sets: If the user chooses to enable
tracing (passing plot data back to PSCAD for viewing) on all
parallel tasks, a convenient list of data sets will appear under
the simulation.

Application Help: Fully documented.

High Performance Computing Focused Webinar to be
Broadcast: February 24, 2021

A EE)

General
Simulation Set
Namespace
Display Name
Global Substitutions
Substitution Set
Parallel Run
Task Count
Maximum Volley
Tracing

Tracing Rank
Snapshot File
Pre-Launch
Force Re-Build

General

ok
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PMR2_to_Snapshot
ParallelMultirun2

Default

1

1

Enable Tracing (Single)
1

Same for all tasks

Disabled

Cancel Help...
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Enhanced Project Navigation

* Navigation Bar: The schematic canvas pane possesses its own master | Start Page | C_Coder | Wires | Complex_Signals | Navigation | Mis

navigation bar, which includes ‘breadcrumb’ links . :
I Station (0) » Main (0) » Inverter (0) » InvCti(0) »

*  Bookmark Component: Bookmarks are a special type of a
component that provides a clickable hyperlink to a xy-

. . . . . ~ Main (1493,1147
coordinate on a specific schematic canvas within a project. 4

7 mod1 (247,210)

* Bookmarks Pane: Bookmarks may be managed from within

the Bookmarks pane. 7 mod2 (550.355

*  Hyperlink Component: Hyperlinks are special components ST s
that may be used to set a URL to a specific webpage, for easy .;::':n?;:rfm ]li
access to information related to the current study, for (7 et (397,581) E

I 7 Inverter_AC (813,301) | %
exampie. | 7 Rectifier_AC (339,354) | %

* Video: Navigation Feature & Bookmarks Feature (see _
https://www.youtube.com/user/PSCAD1) ¥ My Company Website

* Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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Global Substitutions

New and Enhanced Design

Global Substitutions - Cigre_Eenchmark =0 x |
* A new global substitutions pane, which provides a central area to edit, Active Ml
add and delete all global substitutions related to a single project. Defoukt R e EES
Mame Vakie
* Inclusion of alternate global substitution values (or sets of values) when FREQ o

running the project as a task, in the context of one or more simulation sets.

* Global substitution sets may be associated with specific simulation sets.

* Store, append and replace global substitutions to/from file in *.cvs format.
* Set the min/max limits of slider components.

* Video: Global Substitutions (see https://www.youtube.com/user/PSCAD1)

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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New and Improved Parameter Grid

The immensely popular parameter grid feature has been *  Full undo/redo support.
completely re-architected in PSCAD V5, specifically to address the

user-identified shortcomings of its predecessor in v4.6. *  Video: Parameter Grid (see

https://www.youtube.com/user/PSCAD1)

e Support for buses, transmission lines, simulation sets,
file reference components and sticky notes - virtually
all schematic objects.

e Application Help: Fully documented.

*  Results may be filtered by parameter category page,
in addition to page module.

Faramater Grid g

* Disabled parameters (instance-based) are now displayed Y 3 B 8| 3 e 2 ot
as such in the parameter grid results. e |

TEMRYTIR

* Module - All -

Fostive:
Wi R2 | Dela Lags o ]
0N TypelfOZ | Leads¥lead) | leskace
ractange |
ks - iazs = 018 fpu]
- Dea =|lap - 018 [pu]
T Dela = | L = 0.1 [pu]
-y - o - 018 [l

* Store, append and replace parameter grid results to/from
file in *.cvs format.

TEMATO

TEMRTY

*  Parameter grid results may be transferred directly
to a spreadsheet, modified and then transferred back
via copy/paste.
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Enhanced Component Wizard Design

PSCAD V5 includes a completely new and refactored component

wizard, our best and most powerful iteration yet.
” . b| b h Component Wizard - = |
Fully sizeable box graphic. T DY R a
*  Flexible port connection placement: Once a port is added, it can ? o) £
be moved around the box graphic to the desired position. 2 ?:::,ip,im =
E: Dimension 1
» Quick access property view. N % B (o=
S v Scrigs
* All component definition script segments may be optionally a3 ; Sranch LE.”.Z -
added at the time of creation. — I Checks Mot inchudes
S0 Crurmante] bet Ineuded ™
»  Automatic creation of a dummy language interface to either Hame
FORTRAN, C or MATLAB, upon creation of the Fortran, Dsdyn

and/or Dsout segments.

* Video: Component Wizard (see
https://www.youtube.com/user/PSCAD1)

* Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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Simulation Sets

Functionality Improvements

~ Snapshots
Simulation sets were introduced in PSCAD v4.5 in order to facilitate gx-._»rr!:.: T mcd:r:.plsrzt[s:- 2\-&":2
. . . . Iverride Shagshot Fils Overrids
the launching of parallel simulations. They have been continuously Override Tima Cerride
enhanced in each version since, and V5 is no exception:
w Layers
° H H i MEDICY Enabled
Project Settings and Layer Override i e
MEDS Mk 521
*  Global Substitutions Set Select pMasn Fint St
. Parameter Grid g
Enable/Disable Set TEREED e Simulation Set Settings  Categories - All - -
Enat FostAin Process oot nProcess | et
e Parameter Grid Support Wama pama) | 12| Potn fro o fErars pe
*  New Parallel Run Options Impedance 20 M 'mn_lbst” P 7
Snapshot_40 1= = =)
1865554381 Impedance_20 M ren_lbat® Pmj. M =)

*  Video: Simulation Sets (see https://www.youtube.com/user/PSCAD1)

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1
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Layers

Custom Layers

* Users can now customize layers to function as templates for various run
configurations.

Layers (Cigre_Benchmark - MyStudy)

* Video: Layers Feature (see https://www.youtube.com/user/PSCAD1)

MySettings Eﬁ
° Application Help: FU | Iy dOCU mented . Component Ids Enabled Disabled Invisible My Settings
1768542237 Enabled ~ | Disabled ~ | Invisible ~ | Enabled =
1952515185 Enabled ~ | Disabled * | Invisible + | Enabled -
1261338218 Enabled ~ | Disabled ~ | Invisible = | Enabled -
513361202 Enabled ~ | Disabled ~ | Invisible ~ | Enabled <
553753660 Enabled ~ | Disabled * | Invisible ~ | Enabled =
1426647337 Enabled ~ | Disabled ~ | Invisible ~ | Disabled =
[ - ~ | Disabled « | Invisible ~ | Disabled -
14561079 Enabled ~ | Disabled ~ | Invisible ~ | Enabled =
835565295 Enabled ~ | Disabled ~ | Invisible ~ | Enabled <
745338860 Enabled ~ | Disabled * | Invisible ~ | Enabled =
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Enhanced Component Parameter Dialogs

In an effort to provide a more efficient means of organizing very
large amounts of component input and output parameter data, the
component parameter dialog has been greatly improved for the V5
release.

* Tree-Based Category Window: The flat, drop-list category page
format, which has been a part of PSCAD since the V2 days of

3 Phase 2 Winding Transformer

: ot |E2l = 5
the 1990s, has been replaced by a multi-level, tree-based [ Winding Valiages ij;,.e,,.
. Saturation Transto
category window. The new tree style can be extended to i o
i i i i P b Nemw Caft Sase Jperat
provide multiple branch levels (branches within branches), to it vend S
. . . . . . | o1 Winding £2°
provide a second dimension to the organization of categories. | kg 2Corerts e
- Maritaring of Megretic Care: 1 Positive Seq
. . . - Manitaring of Magnetic Care 2 ¥ -
e Dynamic Help: A Java-based, dynamic display and feedback et ——

window, called the Dynamic Help Pane.

* Video: New Property Dialog (see
https://www.youtube.com/user/PSCAD1)

*  Application Help: Fully documented.


https://www.youtube.com/user/PSCAD1

PSCAD V5
Feature Demos
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QUESTIONS?
John Nordstrom — support@mbhi.ca

Subject: PSCAD V5 WEBINAR



