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Manitoba

1. OVERVIEW

The PRSIM (PoweR System IMporter) import tool can convert PowerFactory DIgSILENT (PFD) and PSSE
network data to PSCAD format which may be used to conduct electromagnetic transient simulation
studies. PRSIM bridges the gap in the user transition from the phasor to the EMT domain platforms.
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2. DATA EXPORT

PowerFactory versions (2019, 2020 and 2021) must first be converted with DGS version 6.00 in the XML
file format which can then be imported by PRSIM. On the PSSE side, RAW file version 33 is preferred
however versions 29, 30, 31, 32, 34 and 35 are also supported. To export PFD or PSSE network
information, activate the case and execute the loadflow calculations, then save the loadflow results to
one of our supported versions. These results will be used later in PRSIM to initialize the PSCAD
components to the same steady state operating point.

PowerFactory users exporting component parameters and loadflow results must also use the definition
file provided in the PRSIM support folder named DGS Export Definitions v110. This will ensure the
correct parameters are identified and exported to the XML file. Users must import the definition file into
their PFD database and then they will see a list of the PowerFactory parameters chosen for each
element to be exported. Once the user performs the export process with the definition file, an XML file
will be generated that can be imported into PRSIM.

RAW format 33 is preferred for exporting PSSE loadflow results. Bus locations, dynamic information for
synchronous machines, and sequence data for various elements of the circuit may be exported using
LOC, DYR, and SEQ files respectively. The generated RAW, DYR, SEQ and LOC files may be used to
translate PSSE information into PSCAD.

o Xml

PowerFactory

e Raw
DYR
LOC
SEQ
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3. DATA IMPORT

You can launch PRSIM using the icon or menu item if you have it installed on your computer or by using
the MyUpdater software. Once you have PRSIM running you will be able to import your previously
generated xml or raw file into PRSIM. Begin by adding a New PRSIM case in the project folder under File
tab of PRSIM.

EeE=EdE-

Layout View

E ‘ﬂv. Cut Levels:
| L
-1 Copy v Vv

Paste
x Delete

Clipboard Bus Expansion

In the New tab you can:
1. Setthe folder location here.
2. Set the name of the file here.

3. Make sure New Case is selected then Press the Create button to create a new PRSIM file
which will be added to the workspace tree.

PRSIM 1.1.0 [54-bi] Professional

New

Namespace @

NewCase

File Types

Home -

Ja Lo

----- New PSCAD New PSCAD  New Warkspace
Case Ubrary

Folder

Fi_Cases @

Recent Folders
(2] P Cases

i F)\_Cases\PSSEVIEEE_14
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In the Workspace window right click on the new case in the project tree and select Import RAW Data or
Import DGS Data to launch a browse dialog that you can use to select your xml or raw data file.

Click on the Open button to start the import process. If the data file is valid a set of data rows will be
generated in the Network Table pane.

Ee@PbD-

=N ot Levels IFi ‘; RunTime.. ExportTo o > A : P 150
4 1 . A o0 = - &
[ copy 3 100 < Create New Case > X % Zoom Extent
Past: E Zoom I S
" 98 Detete o | [50 PSCAD V5.0 . S T ‘o AzoomRecangie
Wpboard Bus Expansion Export Simulation  Navigation Editing Zoom Otientation
Workspace v 3x master  PRSIM  NewCase x v  Output v 8 x
@ Tutorail ~
= Projects
() master (Master Lbrary 5.0)
i J PRSIM (Interface L 5.0)
i+ NewCase
Project Settings...
Save CurleS
Save As...
Unload Ctrsl
Reload
<
PSSE Import:
Import RAW Data...
= Import or merge PSS/E raw file into the
Oat. project. (Versions: 29, 30, 31,32, 33, 34
35)
v
> Component Parameters Bird's Eye View  Output
PowerFactory Import
import PowerFactony Xinl.s Build Messages v B ox
Network Table New Schematic v o x 1@ 0Emors | (§)0Wamings | () 0Messages | NewCase
- E Search Type 1d Component Namespace
Show In Folder S
Bus Vokage Votage Non
Number Move Up Aeea 2Zore Owner Magntude | Aoge i
Move Down
Move To Top
Move To Bottomn
Output Load Flow
List Boundary Buses
< >
Network Table | Dynamic Data; ‘MewCase Parameter Grid  Layers < >
[) Saved (7,122) ¥

If you skipped or failed to import data in the previous step, open one of PRSIMs example cases by
navigating to the File menu and click on the Examples button.

3 openFile X
4 <« 1,10 » Examples v O D Search Examples
Organize = Mew folder - M @
& Downloads ~ PowerFactory
b Music PSSE
|| Pictures

B Videos
L, Windows (C:)
== dev (\\MHI523.mh

¥ Network
W

File name: v | All File Types (*.pfwx, *.pfax)  ~
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Your PRSIM will have a PowerFactory or a PSSE folder depending on your purchase. Navigate to the

Manitoba

HYDRO INTERNATIONAL

IEEE_9 folder and open the example case you find there.
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=N C 1 4 o " 20%
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3.1.

Once you have a case with a network loaded you will be able to view the data in the Network Table

Network Table

pane. You can use the dropdown list to view and visually verify the data in each table.

Metwork Table x
A S IE ] (e 2 G B | Buses Hﬂ & © | Search
Bus i Case |dentification Voltage Voltage Marmal Vi
Number | [ V] Buses — iz e Magnitude | Angle High Lin)
| ¢l Loads [ | [ [ |
i - -|Z1 - -1
b link BUS1 14 Fixed Shunts Al Z o1 104 0 11
link |2 BUS_2 18 Switched Shunts - Al |21 -0 = [1.025 71116 11
ik |3 BUS_3 I Generators (IR «|z1 - 01 - 1025 28741 11
1 +—|AC Lines t 1 i 1 t
link |4 BUS_4 23DC Lines - Al - |Z1 -0 = [1.01085 44133 11
link |5 BUS_S 23 Transformers (2 Windi - Al - |21 - 01 - 058807 59452 11
T Transfermers (3 Windi 1 T 1 1 1
irk |6 BUS_6 2 EACTS Devices - A - |z1 - 01 - [1.00134 52317 11
link |7 BUS_7 2% Induction Machines - | Al ~ |2 ~ |01 ~ 10236 15395 11
1 | Areas i T 1 - - L
link .E BUS_8 ZSAma Transfers = IA'I x .Zi i | o r .1.01403 09383 .1.1
link |9 BUS_5 23 Zones - Al |21 |01 = [1.02381 0.1694 11
Owners
< Subpages >
Network Table | Dynamic Data: IEEE_9' Parameter Grid Layers
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The Network tables represent information extracted from the PSSE or PowerFactory files. You can now
draw a single line diagram of the buses you want to see in PSCAD. And if your case is large, you can
create a multiport equivalent of the remainder of the network.

3.2. Dynamic Data Table

If your case has dynamic information, you can view it in the Dynamic Data pane. The table below shows
dynamic data from the PowerFactory/Kundur example case.

Dynamic Data: ‘Kundur’

1 49 ‘avr_SEXS' 1 2.0000 10.0e000 100.0000 0.5000 -3.0000 3.eeee 0.0000 A
2 49 ‘gov_TGOV1' 1 ©.0500 9.2000 1.0000 0.0000 1.0000 2.0000 ©.0000

3 50 ‘avr_SEXS' 1 2.00ee 10.0000 100.0000 0.5000 -3.0000 3.0ee0e0 ©.0000

4 5@ ‘gov_TGOV1' 1 ©.050e 9.2000 1.0000 0.0000 1.0000 2.0000 ©.0000

5 5% ‘avr_SEXS' 1 2.e000 10.0000 100.0000 0.5000 -3.0000 3.0000 ©.0000

6 51 'gov_TGOV1' 1 ©.05e0 0.2000 1.0000 2.0000 1.0000 2.eeee ©.0000

7 52 ‘avr_SEXS' 1 2.0000 10.0000 120.0000 0.5000 -3.0000 3.0000 0.0000

8 52 ‘gov_TGOV1' 1 ©.050e 9.2000 1.0000 0.0000 1.0000 2.e0e00 0.0000

9 49 ' PFGENROU" 1 38.0000000 ©.0300000 0.4000000 0.0500000 7.2222220 ©.0000 1.3000000

1@ 50 ' PFGENROU* 1 38.0000000 ©.0300000 0.4000000 0.0500000 7.2222220 ©.0000 1.8000000

11 51 ' PFGENROU' 1 38.0000000 ©.0300000 0©.4000000 0.0500000 6.8611120 ©.0000 1.8000000

12 52 'PFGENROU"' 1 8.0000000 0.0300000 0.4000000 0.0500000 6.8611120 0©.0000 1.8000000

13 NG
< >
Network Table | Dynamic Data: “Kundur’ | Parameter Grid Layers
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4. SCHEMATIC DEVELOPMENT

Once you have imported your data into a PRSIM case you can develop the single line diagram (SLD)
view. In the Home tab click the Expand Bus button or Expand All if your network is very small.

@ i ﬁ @ "’ ¥ PRSIM 1.1.0 (64-bit) Professional

Layout View

. Levels: = = [*9 RunTime.. ExportTo..
'E R o
- = || - . 10.0 < Create New Case > ~

Paste Expand Expand  Export -
Bus Al Settings °° PSCAD V5.0

Clipboard Bus Expansion Export Simulation

e Expand Bus will launch a pop-up window named BusSelectionForm, where you can select a
start bus to begin your expansion. Additional filtering is available if you need to search for a bus
in a large system.

e Expand All will attempt to expand the entire network into the active canvas view. Once a bus
has been selected in the BusSelectionForm, click Ok to transfer it to the canvas and the network
will be expanded until the canvas limits are reached or the network has been completely
expanded. Don’t worry, you can go ahead and if it fails or is too messy you can Undo or clear the
canvas of the components you don’t want. Removing components on the canvas will not
remove them from the network.

e The Levels droplist can be used to expand any given bus outward by the radius amount.

Additional expansion options are also available in Layout tab.

m Layout Method Star Lapaut = Use Coordinates Area - All - | Levels ~| Lock Connections l:- F
Description L4 ofset 12 Grid Linits - Use Subpage Coordinates  Zone | All = - =[] Draw Horizontal Buses 5
General Filfler Buses by Coardinates ’ = R

Cwmer — All - Bur AN

Settings Offsets Coordinates Filters Bus Expansion

e lLayout Method:

o Star Layout expands bus up, up and left, up and right, down and left and down and right
(in a star pattern).
o DropDown Layout expands buses down and then to the right.

e Use Coordinates: If your case has a coordinate file or was exported from PowerFactory this
option can accelerate the bus expansion as there is existing coordinate data for the bus
locations.

e Use Subpage Coordinates: Enable this option if your case has subpage coordinates.
e Filter Buses by Coordinates: Enable this if your PowerFactory case has multiple diagrams.

e Area, Zone, Owner: You can filter the buses that get expanded by AREA, ZONE and OWNER.
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e Lock Connections will ensure that bus and branch connections remain intact as you edit the
schematic.

e Disable Draw Horizontal Buses if you want them oriented vertically. The default expansion
direction will change to the right and then down.

Use the Expand Bus button to launch the BusSelectionForm, then you can select a start bus to begin the
expansion process. Once you have a bus on the canvas you can continue the expansion by clicking on

the (plus icon) on the bus.

View
r- fcut  Levels lﬂ r= Run Time...
’ . il Copy 1 3 L Run Length (s} 10
Paste Expand Expand  Export |
M petete ED,_“ w&“ Sttf;ngs Time Step [us) 50
Clipboard Bus Expansion Expol
Warkspace * 0 x master | PRSIM -~ NewCase x
Tutoriall
EI—.fi Projects
L-?L'] master (Master Library 5.0)
;g PRSIM (Interface Lib 5.0)
= fiNewCase
&) BUS_1
Workspace v & % master | PRSIM  NewCase x
ETutnllall
ElJ Projects
(s master (Master Library 5.0)
&8 PRSIM (Interface Lib 5.0)
=1 _§ NewCase
< >
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If your case has coordinate data and Use Coordinates is enabled, the buses will be automatically be
positioned to their proper location on the PRSIM canvas. Otherwise, you can move and resize the buses
to your liking. Buses with a lot of branches can be automatically sorted by clicking on them to gain focus
and then use the S key to sort the branch end points.
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5. PSCAD CONVERSION

Generating a PSCAD case may be done by selecting Export Network which will translate the schematic
and PFD/PSSE information into a PSCAD EMT case. In this case, we'll use the default export settings. A
detailed explanation for all available options under Export Settings will be provided in the following
sections.

Clicking on Export Network button will launch the process to create a new PSCAD case and populate it
with an equivalent PSCAD component for each network component in PRSIM. A script is run for each
component to reads data from the network table and perform property computations which are then
applied to the corresponding EMT components. Any remaining parts of the network that were excluded
from PRSIM canvas will be represented with a network equivalent circuit on PSCAD side.

‘Workspace * 8 ox master | PRSIM ~ NewCase x bl NewCase_EMT v
Tutorisll . B - . - . . A A L ~ . . - . A A . . . . .~
= Projects B . . . . . . . . . .
{0 master (Master Libr i]’.']
& N ORSIM (Interface Li A . . . . o L . . ) . o . . . . .
el Lo oot Lo gy
S 14 - ey - . : < &
LI .ﬂl - . . . /!
L w ¥ g . i bl R "
T g T e
P 4 =i )
: < B [ [ A Ell
= [Main ~ = a3 WJ ns =1 [=————
o) network_equivalen | | . I SP— . .
I Tline_3_4'TL 3.4 i NETWORK EQUIVALENT
| TLne_2_4°'TL 2 4
6 Tune_2_3'TL 2 3 :g@
-I0 Tline_2 5'TL 2 = B
|5 Tline_1_5'TL 1 % v v
BTune1 21z, <€ > < >
< > YIS e | 25 Schanmc [ S0t

If you right-click on the PSCAD project and select Show Script Computations, you can review script
computations that were performed for each component in the Output window.

Component: Line_ManualYZ
Identifier: 1078958325

Model type: AC_LINE

Name 0ld value New value RHS / Expression
PU 3 3 =3

Estim (2] 1 =1

RPUP2 6.76e-8 [pu/m] 0.01938 = %R

XLPUP2 9.6e-7 [pu/m] 0.05917 = $X

BPUP2 1.73e-6 [pu/m] ©.0528 = $B

VR2 230 [kv] 138.0 = $BASKV_I

MVA2 100 [MVA] 100.0 = $SBASE
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You can access and review the conversion scripts for each component by right-clicking on the model and
selecting Edit Scripts... and then select the model displayed in the sub menu. You will see the Convert-
PSSE or a Convert-DGS script in the script editor. The script for converting a PSSE AC_LINE is shown
below. Hover the mouse over a variable to display tooltip information about it. If you right-click on the
window the Insert Symbol menu contains component parameters as well as column names in the
AC_Line table that can be used in the script equations.

1 Name = TL_$I_%J_SCKT

2 Freq = $BASFRQ ~ Insert Symbol > Line_ManualYZ > BPUP2
3 ;ength = @.8al

2 i Text Settings s AC_LINE > BPUZ2
5 lEstim =@ bergeron_line:Parameters > BPUZM2
6 Cut Ctrl+X :

7 #COMPONENT master:Line_ManualYZ o Ctrl+C R 2 ot
& PU=3 Ry Math Functions H Estim

= — Exi Constants H fname
16 #IF ($EXPORT_SEQ == 1)

11  Estim = @ Unde Ctrl+Z fname2
12 #IF(Sr:G_pu == 8 B& $x@_pu == 1 Redo Ctrl+Y LONGLN
13 Estim = 1

14 #ELSE Find Crl+F [

15 #IF ré_pu == @

16 RPE,;Z :Pm ) Search/Replace Ctrl+H MuA2
17 H#ELSE = NCond
18 RPUZ2 = $r@_pu (i path

h Le) HENDIF

20 #IF ($x0_pu == @) Reizeh = path2
21 XLPUZ2 = $X PU

33 #ELSE Help .

23 XLPUZ2 = $x2 pu REst

24 #ENDIF RP

25 #IF (SbiB_pu == 8)

26 BPUZ2 = §B RPUP
27 #ELSE RPUP2
28 BPUZ2 = $bi@_pu

29 #ENDIF RPUZ
3@ #ENDIF RPUZ2
31 #ELSE RPUZM
32 Estim = 1

33 #ENDIF RPUZM2
34 RTP

35 RPUP2 = SR

36 XLPUP2 = $X RTZ

37 BPUPZ = $B RTZM
38

39 VR2 = $BASKV I More >> ’
49 MVA2 = $SBASE e
a1

42 #ENDCOMPONENT

The conversion scripts are computations sections intended for converting PRSIM component parameters
to PSCAD component parameters. In this case, the target is the Line_ManualYZ component inside a
PSCAD tline module.
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When multiple definitions are needed for a
component, they are selected using logic in the
Select-Model script. The script shown to the right
is used to select between a fixed_load in the
master library and a capacitive or inductive
source in the PRSIM library.

PRSIM User Manual v1.1.0

1 #IF ($FIX_LOADP == 1 .AND. $PL .LT. @.8)
2 #IF($QL .LT. @.8)

3 DEFINITION = PR5IM:source_3 C

4 SELSE

5 DEFINITION = PR5IM:source_3_L

6 #ENDIF

7 #ELSE

8 DEFINITION = master:fixed load

9 #ENDTF|
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6. MULTIPORT NETWORK EQUIVALENT

When a network is large or the area of interest is smaller than the total network you can create and use
a schematic of the area you want to export and include a multiport network equivalent representing the
rest of the network.

To do this, select Export Settings (or Export Network) under the Home tab as shown below.

= r= Run Time... Export To... ﬂ o & ; ﬂ
l 5 Run Length (s} 10 Target Project - |=r
nch ard

Expand Expand Export . Export Lau Back Up Forward | Undo
Bus Al Settings 1ime Step (us) |50 PSCAD V3.0 Metwork  PSCAD
¥pansion Export Simulation Mavigation

master | PRSIM.~ NewCase x|

Project Settings - 'MewCase' A

=8 Elxpotl
... 3;02; v Adjust AC Lines
: Convert aclines to transformers true
Meglect -ve GI and -ve GJ values true
v Adjust Generators
Useidealvoltage sources false
+ Adjust Loads
Convert-ve |oadsto voltage sources true

v Adjust Transformers
Adjust -ve orzero leakage reactances true

Adjust unrealisticcopperlosses true

v Model Data (Advanced)
Preferred transmission linetype Bergeron
PI-Section Graphics Super compact view
Network equivalence Included [v]
Include dynamics Induded
Sequence data
User library {custom models) TTTE

Network equivalence

Perform network equivalence on remaining network and create an
equivalent component for the PSCAD project.

ok | Cancel Help...

In the dialog you can verify that Included is selected in the Export/Network Equivalence dropdown list.
If you haven’t already done so, you can now generate a new PSCAD case by clicking on Export Network.

A network equivalent will appear as a module one or more ports representing the connection points
from the network equivalence to the rest of the system at the boundary buses.
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Workipace - 4 = master  PRSIM  MewCase x - MNewCase EMT = -
1 Tutorall A -
= Projects

& naster (Master Lbrar
s B PRSIM (Interface L
o Wrewlae
1-r T
¥ v
< > LA )
= Man . )
o e 8 RS
3 . . . i
©

If the accuracy of generated Network Equivalent module is required, users may generate a test case
during export. The option Project Settings/Create NETEQ test module, will generate a test case that you
can use to verify the accuracy of Network Equivalent Module at each boundary bus.

Workspace -2 ox master  FRSIM | NewCase NewCase EMT x

1 Tutorait

= Projects
15 0 master (Master Lbrary 5.0) %ﬂafmd e

. . 13, 1=

E ::inéa;mr&ce Lb 5.0) NETWORK EQUIVALENT TESTER  NETWORK EQUIVALENT . am " Expected Q- 3561275 MV netnq_Rei P T os
15 (@ NewCasa_EMT e e 'E&' netes RoEE ™ o e 02
1+ ) MewCase_EMT_neteq_test ““B.h ‘_Bf_ o

rBul 4
ected P: 67.787607 IS
%md a -usmas[mml noteq Bt P4 e st g 8

netng et G4 ’t"m@_‘

Busé
Expected P 32846361 [MW]

<
® W - : netna B L
“rfg_g Expected Q- 13 286573 [MVAR] e b Theteg et 0 6

=
et BT e et 06
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7. DYNAMIC DEVICES

PRSIM supports system dynamics provided your PowerFactory DGS or PSSE DYR network file has it.
PowerFactory dynamics are automatically processed during the import process so all you need to do is
verify it is there by examining the dynamics table. If you have a PSSE network, you will have to import
the DYR file (see menus under the project tree) after you have imported the RAW file.

. PRSIM . PSCAD
1 1
: I
PSSE 1

i PSSE Script 1 -

I Model I Network I PSCAD
! L ! Model
1 InterfaceDefn 1
1 Dynamic 1

T e e R
I I
1 1

Applying system dynamics will replace network source models with detailed equivalent dynamic models
which may be a combination of a synchronous machine, exciter, turbine, and governor as shown below.

4 N
Vref
Exciter_(ACLA

BUS_1

—

BUS_1

[ w Tm
7—z
Hydro Gov 1 Hydro Tur 1
70 kil
wref Wref
M A
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8. TRANSMISSION LINES

Two primary types of line models are included in PRSIM that are used in the generation of PSCAD
transmission lines, Pi-section and Bergeron line. However, the Selection script shown below will
override these if specific conditions are met.

#IF (SSHUNT == $I .OR. $SHUNT == 1)
DEFINITION = master:fixed_load
#ELSEIF ($TLINE_IF == 31 .OR. STLINE_IF == 3J)
DEFINITION = master:tline_interface
MELSEIF (SFIX_LINEKV == 1 .AND. ABS($BASKV I - $BASKV_J) .GT. 1)
DEFINITION = master:db_xfmr_3p2w
HELSEIF ($dgs_elem .EQ. 9)
DEFINITION = PRSIM:bergeron_line
HELSEIF ($dgs_elem .EQ. 8 .OR. $dgs_elem .EQ. 7 .OR. $dgs_elem .EQ. 6)
#IF ($DGS_TLINES .EQ. 1)

DEFINITION = PRSIM:TowGeo Line
#HELSE

DEFINITION = PRSIM:bergeron_line
HENDIF
MELSEIF ($dgs_elem .EQ. 5)
#IF (ABS($BASKV_I - $BASKV_J) .GT. @.1)

DEFINITION = master:db_xfmr_3p2w
HELSEIF (ABS(3X) <= ITOL_TEROIMP && 3R < le-18)

#1IF ($B == 9)

DEFINITION = PRSIM:Zero_Imp

#ELSE
DEFINITION = master:newpi
#ENDIF
#ELSE
DEFINITION = master:newpi
#ENDIF

MELSEIF($dgs_elem .ME. 1 8% $dgs_elem .NE. 6 8% $dgs_elem .NE. 13)
DEFINITION = master:rtcbranch
WELSEIF ($BREAKER == 1)
DEFINITION = master:switch
WELSEIF (ABS($X) <= $TOL_ZEROIMP B& SR < le-18)
DEFINITION = PRSIM:Zero_Imp
#ELSETF (38 == @ && X < 2.8)
DEFINITION = master:rtchranch
WELSEIF (38 == 8)
DEFINITION = master:coupled_3lines
WELSEIF ($BERGERON == 8 || SR <= @ || X <= @ || $B <= @)
DEFINITION = master:newpi
HELSEIF (sqrt($X * $B) / (2 * PI * $BASFRQ) <= $TIMESTEP * le-6)
DEFINITION = master:newpi
HELSEIF ($r@ pu == @ 8& $x@ pu == @ && $bid_pu == @)
DEFINITION = PRSIM:bergeron_line
WELSEIF ($SEXPORT_SEQ == 1 88 ($r2 pu <= @ || $x@ _pu <= @ || $bie_pu <=
DEFINITION = master:mewpi
HELSE
DEFINITION = PRSIM:bergeron_line
#ENDIF

Note that you are not limited to the predefined models in the PRSIM library. The next section will show
you how to specify on any other type of transmission line models and include them in the conversion
process.

The Pl-section is the first pre-defined transmission line model in the Export Settings. By selecting this
type from the AC-Line Model section and then converting the network as shown below, all transmission
lines will be replaced with Pl-section equivalents regardless of their actual length.

~ Model Data (Advanced)

Preferred transmission linetype PI-Sections v
Pl-Section Graphics
Metwark equivalence Eergeron

b P N
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For the IEEE14Bus system, selecting PI-Sections will produce in the following PSCAD case where all the
transmission lines are represented by their Pl-section equivalent.

b

..... ~
B e el B RS
g o A
In%j ] BE
| NETERK EQUTALENT [ T I e
— R
o™ | | Y |
i I o .ﬁﬁﬁﬁ'ﬁ%ﬁﬁﬁ'
o o o T v

Bergeron T-Lines is the second option. If this option is selected, PRSIM will replace all long transmission
lines with their Bergeron equivalents whenever the travel time of the line is greater than the selected
simulation time step. Time step is accessible under Runtime Settings category in Export Settings.

Otherwise, transmission lines will be replaced with Pl-sections automatically.

Selecting Bergeron T-Lines for mapping the IEEE14Bus example to PSCAD will produce the following

simulation case.
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9. PSCAD USER LIBRARY

PRSIM provides a User library feature that will allow you to replace selected standard library
components with your own custom models. Users can fully customize the models and scripts that
calculate the target component parameters. The custom models may include detailed page module
components as well as black box components. One application of the User library feature is to replace
generators with dynamic models including exciters, governors, and power system stabilizer components.
Another application is considered here to replace transmission lines with detailed models that include
tower geometry and conductor information.

The User library can be used in three modes:

e Global substitution
e Single component substitution

e Local name substitution

9.1. Global Substitution

This feature substitutes all of the components from a user-defined PSCAD library. The substitution
library that you developed must first be loaded into PRSIM workspace tree. Following that you may
optionally set it as a start up library in the Default Models dialog under File tab. Once there, PRSIM will
always load your library along with the master and PRSIM libraries.

Default Models (V50) X
- Defaut Models | [B]4| (3 @ w
L. Startup libraries

v V50 Libraries

MasterLibrary $(HomeDir)\MasterLibraries\vV50\master.psix
PRSIM library  $(HomeDir) MasterLibraries\V50\PRSIM.psix
Q:\IEEE_9_UserModels.psix B

User library
An additional library can be loaded along with the InterfaceDefn and master
libraries at startup.

ok Cancel e

You can enable your new custom library in your project by selecting it in the Project Settings dialog.

User library (custom models) IEEE_9_UserModels [+ |
None
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During the export process for the specified project, PRSIM will first search the user library for any
matching Interface definitions. If found, your custom definition will be used otherwise the process will
revert to the default definition for that branch type located in the PRSIM library.

9.2. Single Component Substitution

Single component substitution is used when a custom model is needed as a replacement for a specific
component in the schematic. Select the properties menu on a specific branch component on the
schematic then use the droplist to select an alternate model.

Generatar X

Bl s ew

v General L. )
PSCAD model IEEE_9_UserModels:source_3 Z| b

B
Bus_1

PSCAD model g v @
Select the component model to use when this component Is... E = = = = :

| ok ] [ Cancel | Help...
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9.3. Local Name Identification and Substitution

Local name substitution is an alternative method for specifying custom components. This approach
requires the user to name their definitions according to PowerFactory element names (loc_name) or
using our standard naming convention for PSSE networks. PRSIM will automatically select the
components that conform to these local naming conventions.

' Tutesrald
= Projects
2 (8 master (Master Lbrary 5.0) Frequency
LB PRSIM (Interface Lib 5.0) Dependant Phase
=) EEE_9_UserModeks Line_5_7 Model
=+ 71 Dafntions (6) Bus 7 -
B Lne_5.7 (1)
|- load 8.
| * source_3 'Three Phase Vol Bus S5 Bus 6

-] Station (1)

{1 IntarfaceDefns (4] %
<o Resources [0

#) NewCase

r:.g NewCase_EMT

o

oo & =
-4
>

il

P+ig

< IEEE_9_UserModels:Load_B |

]

[ Lne_4_5'Lne_4 5"
—3 ;mle;‘.? Lne_5_7' Bus 4
[ Lne_6_9 'Line_6_9"
[ Line_8_9 'Lne_8_ 9
- Une_4_6 Une_4_6'
[ Lne_7_8 Une_7 8

< IEEE_9_UserModels:G1 |

Page 20



Manitoba

HYDRO INTERNATIONAL PRSIM User Manual v1.1.0

10.RUNNING PSCAD CASE

To run the generated PSCAD file simply click the Launch PSCAD on the ribbon. PRSIM will launch the
PSCAD version that is currently active in PRSIM.

e If you have more than one V46 and V50 PSCAD version, you can select your preferred version in
the Application Options/PSCAD Executables.

e PRSIM will attach any dependant libraries to your case when it launches PSCAD

Warkpace - B ou wdter  JEEE_ VO EMT =

5 rrastar { Matar Libvary]

« ) [EEE_14_EWT I
5] Samuliban Sets
% - L e :
! nis n (20 -

=) (422,1) I3
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