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1. INTRODUCTION

This document is intended to guide you in your first steps with HYPERSIM® from a Windows-based
host PC. All OPAL-RT simulators delivered for HYPERSIM® use a modified Linux kernel optimized for
real-time simulation.

1.1. REQUIRED MATERIAL

¢ OPAL-RT simulator
¢ Windows-based host PC

CURRENT

TRANSFORMERS]

ﬁ

HOST
COMPUTER

Power Grid Reaw?nﬂgggg!um 4 Do Ethernet
2 e Hub

Figure 1: Typical hardware setup
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2. FIRST STEPS WITH HYPERSIM®

See Annex A for a detailed description of the schematics interface.

2.1. CREATE A SCHEMATIC

1. The first step to running a simulation is to create a schematic. In File > Options, click New Default

Document.

@ About...
2
Help & Support

X Exit

Open a File

~
y

Browse
for File...

Open a Recent File
Select a recentiy opened document file

Open an Example File

Browse the categories for examples related to your application

Benchmarks

FACTS & HVDC

Generation

How To

10 Interfaces

Protection

Transmission & Distribution

Create a New Design

Creates a new, empty design file with default settings.

]

New Default
Document 3

Create a New Document from a Template

Creates a new, empty document file using the selected template to apply initial settings for page size, etc.

Hover over template name for more information

HYPERSIM

Figure 2: Welcome window
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2. A browser opens with the default path: C:\Users\USERNAME\Documents\HYPERSIM.
3. Either browse to a custom path or save your schematic to the default location.
4. The main modeling and simulation interface appears.
File Home Options View Design HYPERSIM S
iyperView @ Targets Manager  -guh= |40 & o— nalyze Load Flow lap Tasks tart Monitoring
z:cope\/\e\\'?lloglrle;aces ;# i@ l Q \11 i.l) 46_' ﬁ g: fopc:ogyAnzv)ssr(epcﬁ Set Initial Conditions isxswanage» g * 4"_" :zmp»:wmz o
[ Testview UM Scuso \J:twc‘k‘ S oar cogf:g ACd(;:"gc Cear ssjyffrtjij Netiist 1 Diabie BreakérsEaits: Gandrate code: [ 2% Settings.Data, el
Tools ‘ Import | Sensors Network ‘ Simulation Monitor ‘ Help |
» M| Parts by Library -
| Control Exciters
! Control Governors
| Control Logic Operations
| Control Math Operations
A B C D | Control Miscellaneous

| Control Nonlinear And Dela
| Control Power Tools
| Control Protection Relays

(T

| Control Sources
| Control Stabilizers
! Network Filters
Network Lines and Cables
! Network Loads
! Network Machines
| Network Measurements
Network RLC
Network Sources
| Network Switches and Conv
! Network Tools
| Network Transformers
| Signal Routing
| Target Inputs and Outputs

3

< . .

Circuitl.ecf Engine = [localhost:1] Ts =500 ps

Starting server RPC [OX3fffc0ee]...

[2018-09-05 14:15:29.172] Starting session....

[2018-09-05 14:15:29.178] HyAcqSpooler running outside Hypersim... 4
[2018-09-05 14:15:29.178] Starting session.... done

[2018-09-05 14:15:29.891] Code (R6.2.8.0842) and engine (R6.2.8.0842) versions match. Continue...

HypConsole | Circuitl.ecf [localhost:1] | CircuitLsimout flocalhost:1] ;

Figure 3: Main page components

1. The tab pane provides access to various menus: File, Home, Options, View, Design and

HYPERSIM®.

2. The Schematics window is where schematics are displayed. This includes the Parts

libraries, with previews of the blocks.

The ‘Signal Routing’ and ‘Target Inputs and Outputs’ options contain connection options for
your model. All other blocks are either power system network components or control blocks.

The library can be docked and undocked by clicking the small arrow next to Parts.
3. This window also features a view of each open design.

2.2. DRAW A POWER SYSTEM

1. A bus and a POW (Point-On-Wave) block are required to start a new model. These can both be
found in the Network Tools library, along with other components for advanced modeling, such as
Simulink-imported models and user-coded models. The POW is required for acquisition
synchronization in ScopeView, and is mandatory in every model with network components.

Quick Start Guide for the HYPERSIM Simulator
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4 Network Tools
Decoupling element
eHS Power Electronic Circu
Ground
Load flow equivalent

Point-on-wave

|
AN
—5P
D

Figure 4: POW block

Simply drag and drop a component on the schematic to add it.

From the ‘Network Sources’ library, add an AC V source and connect it to the POW previously
added.

4. To connect two components, left-click from a connector of the first component to a connector of
the second component.

5. Once done, you can click on the signal to see all connected signals (yellow) and connectors (light
blue).

-----

Vsrei Vsre1

Ly
Z
.

POWA1 POW1

Figure 5: Connecting components
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6. To change the signal to 3-phase signal, right-click the signal, then select ‘Line Type’, then ‘3-
Phase Signal’.

Varci

— .

Copy name to clipboard

Signal Parameters...

i

Open Parameters Form
Open Sensors Form
Select All Sensors

Clear All Sensors
Properties...
Attributes...

Name...

Color...

Pin List...

| Line Type » v General Signal

\ Cutt 3-Phase Bus

Copy 3-Phase Signal

Duplicate
Delete

Phase A
Phase B

Phase C

Figure 6: Changing signal types

7. To delete all selected signals (highlighted in yellow), press ‘Delete’ on your keyboard or use the
right-click menu.

8. To remove only one branch of a signal, use the Zap tool in the Home toolbar. The Tools group
includes common operations for signals.

Home ‘Options View Design HYPERSIM

I 1_5 ! cut [ Paste Special.. Undo Duplicate | Select Al I Point -+ Draw Signal - (@ Orientation... Line [ Rectangle 22 Are 3 Quick Find
Cop Re L Deselect Al % Zap| B NewBreakout. e T Text () Rounded Rect | Point | @3 Advanced Find
Save Save . Properties...
ps.. | [ Paste l¢ Invert Selection || # Name @ Attribute Probe ) Polygon () Ellipse @4 Property Browser
File Clipboard Edit Tools Operations Draw Graphics Find

Figure 7: Deleting signals using the toolbar
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9. You can now close the model. You'll be prompted to save the model you were working on.

10. This tutorial won’t use that model again, so click No.

Home Options View
I I Ir! , Cut [ Paste Special..
Save Save = o

As... ’ |, Paste
File |
, Circuitl.ecf |
| Close i

Figure 8: Deleting signals using the toolbar

Clipboard ‘

11. For more on practical keyboard and other shortcuts, see Annex B.

That’s all you need to know for now. Let’s open an existing demo model.

6 Quick Start Guide for the HYPERSIM Simulator
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2.3. OPEN AMODEL, LOAD SENSORS AND START A SIMULATION

1. Open the model HVAC 500kV_6Bus.ecf from the Example menu located in the Transmission
& Distribution category, then click ‘Open Example’.

File Home HYPERSIM
e Welcome!
New Open a File
& Open...
Close "
Re /
7 Browse
for File...
© About. Open a Recent File

Select a recentiy opened document file

m C:/Users/paulinedunet/Documents/HYPERSIM/Circuitl.ecf

C:/Users/paulinedunet/tmp_test/newModel.ecf

Help & Support

X Exit

Open an Example File

Browse the categories for examples related to your application

| How To a

| 10 Interfaces

| Protection L
4 Transmission & Distribution

~ FACTS_DVR_Simulink.ecf

/ FACTS_SVC.ecf
Feeder_20kV_600Node.ecf
Feeder_25kV_24Bus.ecf
HVAC_288kV_26Bus_Passive.ecf
b
HVAC_735kV_38Bus.ecf
Industrial_Loads_Introduction.ecf ~

Open
Example |

Create a New Design

Creates a new, empty design file with default settings.

]

New Default
Document

Crasta s Nawr Narmimant fram s Tamnlata

Figure 9: Opening an example file (Welcome page)
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2. You are then prompted to choose a destination folder for the model to be imported. (By default,
this is: C:\Users\USERNAME\Documents\HYPERSIM). Click Select Folder.

X1 HYPERSIM

[

Welcomel
vvelicome.

Open a File
[Z7 Open...
& ~
e ‘—'/
7 Browse
for File...
Print Setup Open Example - Choose the destination directory of the example design file
Open a Recent File -
A .- J il i v :-‘Jff;‘ HYPERSIM
@ bout. R S R S @Qv| . » Libraries » Documents » HYPERSIM | +4 | Se HYPERSIM pel ‘
Organize v New folder =] @
-
Help & Support O . Favorites B No items match your search.
X Exit B Desktop
& Downloads
Open an Example File il Recent Places
2 | HYPERSIM
Browse the categories for exa
s - Libraries
j’ Documents
il Git
.J’ Music
< ==
7 || Pictures L3
Open Videos
Example
M Computer
&, Local Disk (C:)
i Folder: HYPERSIM
Create a New Design [ Select Folder ] [ Cancel

Creates a new, empty design f

Figure 10: Choosing a directory to save the file
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3. Once the folder is selected, HYPERSIM® copies the example files to the selected folder.
4. You can zoom in and out of the design by using CTRL and scrolling the mouse wheel up or down.

Hore | Opfios  View  Design  HYPERSM |
5 £ Paste Specia Iy sesecta Point| + OrawSignal + © Orientation.
ml B % -

Iy Deselect & X 2p B Newbrestout
Sve Sme ~oeen

gl O L ImertSelecton | 2 Nome @ Atrbute Probe $ Procerty Srowser
HVAC_S00KV_68 I 5 Pans - x
= T 5 | Parts by Library
Simple Case of Fault on a Transmission Line T
| 1 Control Governors
Logic

This basic network demonstrates a simple case of wave propagation in an AC transmission system.

A 1-phase-to-ground faultis applied at one end of the transmission line. Control Power Tools
The resulting shockwave propagates to the other end. Control Protection Relays

A protection scheme is present to clear the fault. Network Filters.

Protection scheme:
The fault occurs on phase A at 0.028 s. Voltage Levels
The protection system isolates the line by opening line breakers at 0.1 s. -
The faultis cleared and the line is brought back to service at0.2 s. -,

OPAL-RT TECHNOLOGIES HYPERSIM® Real-Time Power System Simulator

Engine = flocahostl]  Ts=500us - x

| HypConsole | HVAC_500kV_6Bus.ecf localhost 1] | HVAC 500kV_6Bus simout flocalhost1] -
Figure 11: HYPERSIM® schematics page

Note: The block inside the red rectangle is called a Point-On-Wave (POW) and is mandatory in all
models with network components. It is required for time synchronization of the acquisition. It works by
monitoring one phase signal of the bus to which it is attached, so ensure that the system is always
stable at that location. Placing it adjacent to a generator helps for stability of the voltage sine wave.

5. To visualize and edit sensors, right-click the block and click Open Sensors Form. For this
example, let’s use Dil.

UChM >
Copy name to clipboard
Exclude/Include

—I: Open EMTP Form -

Open Parameters Form
Open Sensors Form

Calmrt ANl Cmimmmem

Figure 12: Open Sensors form

Quick Start Guide for the HYPERSIM Simulator 9
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Use the Selected checkbox to select or de-select specific sensors.

#) [ Di1] 3-phase Breaker - C:\Users\JoffreyNadeau’\Desktop\temp\HVAC_300kV_6Bus\HVAC_300k\

Type: | All > | O] Al - View =
Selected Device Category Type MNamea Description Unit
Dil Switches and Converters  Output CMDa

V) Dil Switches and Converters  Output CMDb

v Din Switches and Converters  Cutput  CMDc

i Dil Switches and Converters  Output la A

i Dil Switches and Converters  Cutput b A

v Dil Switches and Converters  Qutput  Ic A

v; Din Switches and Converters  Input P Binary Code

i Dil Switches and Converters  Output STATEa Logic

V) Dil Switches and Converters  OQutput  STATEb Lagic

v Dil Switches and Converters  Qutput  STATEc Logic

7. Click Selected Summary to see the selected sensors.

Home Options View Design HYPERSIM

Figure 13: Sensors form

6. Go to the HYPERSIM® ribbon to access the sensor control.

fiew e [T : r—
[ HyperView Targets Manager # [ ! Q f; J‘ A‘ E—
E Scopeview (T 1/O Interfaces (1[5 = 4 —

UCM  Simulink Network Save Save Open AddTo Cear Selected

Analyze

Load Flow Map Tasks G * i,l e
Topology Analysis Report  Set Initial Conditions ~ Tasks Manager )
Start  Stop

Settings Data User

TestView - As Config Config Summary | Netlist Disable Breakers/Faults Generate Code Foider | Manual
Tools ‘ Import Sensors Network Simulation Help
Figure 14: HYPERSIM® ribbon
10 Quick Start Guide for the HYPERSIM Simulator
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8. All selected sensors from the design appear in this panel.

Note: In HYPERSIM®, sensors play two roles: first, they allow monitoring of the various signals across
the model in ScopeView. Second, they can be used to configure analog and digital 1/0 as well as
communication protocols.

#-) Selected Sensor Summary - C:A\Users\paulinedunet\Documents\HYPERSIM\HVAC_6Bus_S00K\VAHVAC_6Bus_S00kV.ecf EI
Type: | All v || I/C:| Al ~ || Category: | All > || View ~
Selected Device* Category Type Name % Description Unit Base Factor Base Unit Record Group Trigger &
v/ Di Breaker  Output CMDa 1.0 L0G.1 = -
. Dil Breaker Qutput CMDb 10 LOG_1 -
v Dil Breaker Cutput CMDc 10 LOG_1 -
v Dil Breaker Cutput Ia A 10 LOG_1 -
W, Dil Breaker Output Ib A 10 LOG_1 -
7) Dil Breaker Output  Ic A 1.0 LOG_1 hd
v Dil Breaker Input P Binary Code 1.0 LOG_1 -
v Dil Breaker Cutput  STATEa Logic 10 LOG_1 -
v Dil Breaker Cutput  STATEb Logic 10 LOG_1 -
v Dil Breaker Output  STATEc Logic 10 LOG_1 -
v Di2 Breaker Cutput CMDa 10 LOG_1 -

oK Apply Revert Cancel

Figure 15: Sensor summary window

9. Add the OPAL-RT Simulator to the target list by clicking Tools/Target Manager > Target.

File Home  Options  View  Design HYPERSIM

[ HyperView | Targets Manager o [0 ’; — O0— Analyze Load Flow Map Tasks <
= ndl &I = > A
B4 ScopeView J VOInterfaces EE = ) q Topology Analysis Report  Set Initial Conditions = b
Start St

Tasks Manager
UCM  Simulink Network Save Save Open AddTo Clear Selected Settings Data User
3 TestView - As Config Config Summary | Netlist Disable Breakers/Faults Generate Code ‘ Folder | Manual
_Tools. Import I Sensors Network | Simulation | Help

Figure 16: Open Target Manager
10. Click the plus sign + (Add Target)

I Configuration =5 Een
v D Targets Targets
s . facalost Last refresh: 2018-09-04 15:01:52.953 <
@ Advanced Preferences
Name / IP Description Active Architecture Current Version
localhost < Windows hypersim_R6.20.0842

Figure 17: Add target

Quick Start Guide for the HYPERSIM Simulator 11
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11. Enter the IP address of your target, then press OK.

-~

7| Add New Target o -3 @

Target Information

Name / IP address 192.168.2.224) |

Description

Ok Cancel

Figure 18: Setting target IP address

12. If the HyCore version is set to ‘Unavailable’, refer to the document ‘How to install HYPERSIM®
on a target’.

13. Click Simulation/Settings on the HYPERSIM® ribbon.

File Home Options View Design HYPERSIM

[ HyperView @) Targets Manager fﬁé i l m “‘, l d ﬁ a— Analyze Load Flow Map Tasks # l B8 Start Monitoring
B Scopeview {1 /O Interfaces W Ed =] o & |l o— Q wl e

Topology Analysis Report Set Initial Conditions ~ Tasks Manager B Stop Monitoring
UCM Simulink Network | Save Save Open AddTo Ciear Selected

ey g s Settings | Data User
4 Testview As Config Config Summary | Netlist Disable Breakers/Faults Generate Code Folder Manual
Tools Import Sensors Networ Simulation Monitoring Help |

Figure 19: Opening Simulation options

14. Under Target, choose the target IP previously entered in Target Manager. Under Simulation
mode, choose Real-time then click OK.

44 Simulation Settings - HVAC_500kV_6Bus.ecf = 5=
General | Advanced target settings

Target Configuration

Target 1921682224 | =
Simulation mode Real-time v
Architecture
Simulation
Time step (in sec) 50e-6
Performance factor 1
Code directory \1192.168.2.224\hyppubl\code\2997caa26490252589 Tce3e0%acabef7310esfa d/lc
Enable simulation logging V] Auto-transceiver

/| Perform load flow and set initial conditions at simulation start

Nonlinear elements iterative method

Activate iterative method

Ok | | Apply | | Revert | | Cancel

Figure 20: Configuring the target

15. By clicking Simulation/Start in the HYPERSIM® toolbar, the tasks are mapped automatically to
the various cores, the code is compiled, and the simulation starts running. This can take anywhere
from a few seconds to a few minutes, depending on the size of the model. Once it is started, the
Start button is greyed out, and the Stop button is available to stop the simulation.

12 Quick Start Guide for the HYPERSIM Simulator
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2.4. NMONITOR SIMULATION RESULTS WITH SCOPEVIEW

1. Inthe HYPERSIM toolbar click ScopeView.
m Home Options View Design HYPERSIM

lyperView & Targets Manager :“"E A l Q :‘ ﬁ = Analyze
o] vomietnes | W WL Xl AW =

Topology Analysis Report Set I
UCM  Simulink Network

Save Save Open AddTo Clear Selected |
As Config Config Summary ‘ Netlist
|

Sensors

Flow Map Tasks (; * ‘ @8, Start Monitoring e
tial Conditions ~ Tasks Manager S A ad
Start

BB Stop Monitoring
Settings Data

User
Folder

Manual

Breakers/Faults Generate Code

Simulation Monitoring Heip |

Figure 21: HYPERSIM® ScopeView tool

2. See Annex D for a detailed description of ScopeView options. For this tutorial, open a pre-prepared

template. Click the folder icon with a T in the upper right corner and browse to the directory
C:\Users\USERNAME\Documents\HYPERSIM, and select the xml template file
HVAC_500kV_6Bus.xml.

File Edit View Data Source Graph Help

I Ei RPN T

Signals

Data Source + | [HYP1] HYAC_S00KY_6Bus - locahost:1

Signal Type
£ Open Template =
Template
Lookin: | | HYAC_S00KY_6Bus - ckE-
HVAC_S00KV_6Bus_hyp
= % HVAC_S00KY_§Bus_hyp_v1
PN ) H/C 500KV _6Bus.xml
Desktop
I
My Documents

signal Selection Mode  Gra

i
@ Single Multiple: ..L\ o
Computer E
"Selected Signals
Signal n i
O i ‘_E File name: HvAC_S00KY_6Bus. xml i
Network  Fiec of type:

All Scopetiew Template Files (*,svt, *.xml, *.mod)

= Cancel

Figure 22: Opening a ScopeView template

3. The acquisition parameters are saved along with the template, so there is no need to apply changes
for this tutorial. However, here are the basics for the acquisition parameters:

You can bring up the Acquisition Parameters by pressing the designated button on the tool bar.

EEI
[y ]
[F =

Start Time (0.0 Time Length |0.39 Sampling Rate [20000.0 ~ | # Acquisition |1 ~ | Sync Trig Cont []
Figure 23: Acquisition parameters

Start Time: Time at which the acquisition starts, after pressing the ‘Play’ button, in seconds.
e Time Length: Duration of the acquisition, in seconds.

¢ Sampling Rate: Number of samples per second used to represent a signal. This number must

be an integer multiple of the step size. Otherwise, a linear interpolation of the data points is

processed by the acquisition spooler before sending the data to ScopeView (i.e., before the
graphs appear).

Quick Start Guide for the HYPERSIM Simulator 13
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Maxi li te = !
aximum_sampiung_rate = Step_size
e # Acquisition: Number of consecutive acquisitions to process. This mode is used specifically

with events programmed to change over multiple acquisitions, such as incremental, Gaussian
or uniform Gaussian (in the breaker model).

Sync: If checked, as soon as you press Play, the acquisition spooler waits for the voltage (at
the bus to which the POW is attached) to cross a specific level (by default, 0) on a specific
phase (by default, A), with a specific slope (by default, positive). Only then will the acquisition
start, as well as the timing for the various events programmed.

/ ‘ t
t=0

(2) Positive slope (b) Negative slope

Figure 24: Point-on-wave synchronization
Trigger: If checked, the various events programmed occur.

Cont: If checked, acquisitions are performed continuously.

4. After setting the appropriate acquisition parameters, start an acquisition. The results should appear

in the scope window.

File Edit View Zoom Graph Acquisition Help

4

- - 2 o | R yan
5‘ FESfEOEa|oB|(¥daa ‘4@ 4"‘“ LSS Q-\%%M“M%m\ng >mEl ﬁ‘lmu » I‘
T -
|| mve1] Al scopeview
> m Simple Case of Fault on a Transmission Line
st @] o0 Voltage at Bus WES7 Voltage at Bus EST7
==WES7Va==WES7.Vh ==WES7Vc ==EST7.Va==EST7.Vh ==EST7.Vc
Time Length (s) |0.0999 1000 1000
Syndhvonisation [7] ] ; ] : = i i i :
Trig |} g 0 ,‘ [ i g o1 ‘.\ : {100 YA
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Figure 25: Acquisition results

A fault occurs on Bus WED7 on phase A at 0.028 second. The protection system isolates the line by
opening line breakers at 0.1 second. The fault is cleared and the line is brought back to service at 0.2
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seconds. Fault currents as well as bus voltages and breaker currents (for both sides of the line) can
be monitored in ScopeView.

Quick Start Guide for the HYPERSIM Simulator 15
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3. USING ANALOG AND DIGITAL I/O IN HYPERSIM®

3.1. HARDWARE SETUP

This tutorial is written for an OP5600 simulator with a configuration 9 bitstream, but may be used with
other types of simulators or firmware by substituting the correct I/O groups and configuration files.

3.1.1. ANALOG LOOPBACK

1. Loopback components have been provided with your simulator. Assemble them as shown here to
complete the analog loopback cable. Analog loopback cables are useful to test inputs and outputs
before connecting the simulation to an external device. This helps validate the voltage levels
programmed and the integrity of the various signals by directly reading the signals sent.

Figure 26: Loopback kit

2. Atthe back of the simulator, connect both ends of this cable to group 1, slot A, connector P1 (analog
output) and group 1, slot B, connector P1 (analog input) as shown here:

X o Group 1 / F ]

Figure 27: Connecting the loopback kit for analog
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3.1.2. DIGITAL LOOPBACK

1. The digital loopback requires one more component, a Molex 4-pin cable connected to a 4-30 VDC
power supply.

Figure 28: Loopback kit with external power for digital signals

2. Connect the end with the Molex cable to group 4, slot B, connector P1 (digital output) and the other
end to group 4, slot A, connector P1 (digital input). Then connect the power supply to the wall
outlet, as shown in the figure below. The DC voltage output of the power supply is the voltage
level to be measured when the digital signal is high.

AN

Figure 29: Connecting the loopback kit for digital signals
3.2. INTERFACING INPUTS AND OUTPUTS TO THE SIMULATION

1. Click the HyperView button in the HYPERSIM ribbon. For a detailed description of HyperView
options, see Annex C.
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[ HyperView | & Targets Manager

File

Home

Options

[ ScopeView [T /O Interfaces
TestView

Tools

View

Design

Import

- i

UCM  Simulink Network | Save

| HYPERSIM

’3\. ﬂl ‘d ‘_@' 0—  Anayze Load Flow Map Tasks o * nl @8, Start Monitoring 0
=0 o J 9= Topology Analysis Report Set Initial Conditions  Tasks Manager OV | @ stop Monitoring

Save Open AddTo Clear Selected Start

As Config Config Summary

Sensors

top Settings Data User

Netlist Disable Breakers/Faults Generate Code Folder

Manual

Network Simulation Monitoring Help

Figure 30: HYPERSIM® HyperView tool

2. The information required to map signals to 1/0O channels is found, in HyperView, in the Real-Time
tab. On the left-hand side of this page, you find all processors available for simulation. On at least
one of the icons, you should see a green square in the upper right corner labeled 1/O. This is the
core that processes tasks linked to 1/0O signals. Expand it to find a series of I/O types and numbers
that you’ll use in the sensor configuration to output signals.

i|' Snapshot

Real-Time

) [»[E]n] @] @ @) (=@

Monitoring

|' Line

T Transfo i SyncMac ‘

Hardware for 192.168.2.221

L IBEEs e

Show [l

= ﬂ 1 Simulating

IVI
=

q

5| 8]

CPUSs Monitoring

Select:| Al None | Update: [Timing | Performance @ @@ @@ ’Q

(L

1] @ 0.0 0.0 00| 0.0 0.0 0.0 0.0] 00| 0.0 0 0

(# Info =
= o ]
(=) Adapter # 1: SN=0x60000 Mode=1
Type| Low | High | Offset
AD 6000 | 6000 | 6000
DA 1000 | 1000 | 1000
DA 1001 | 1001 | 1001
AD 2000 | 2000 | 2000
AD 2001 | 2001 | 2001
+ 2 Free X bt

Figure 31: HyperView window
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3.2.1. ANALOG OUTPUT SENSORS

Ensure that the bitstream is correctly flashed before using the simulator: if it's not done properly, 1/0s
won'’t display in HYPERSIM®.

1. Go back to the HYPERSIM® schematics window and stop the simulation (if it was running). Right-
click the bus named WES7, and select Open Sensors Form to open a window where available
signals are listed for that specific block. Note that you must right-click the component directly, and
not on the block name.

WESD - WED7

| = i 8]
1 Copy name to clipboard
—@ o

Signal Parameters..,

Open Parameters Form

R Open Sensors Form
Ld1 Select All Sensors

Clear &ll Sensors

P Properties... 1ot
D >
PO0G Attributes... L

Name...

Figure 32: Opening HYPERSIM® Sensors Form

2. To configure a specific 1/0O, click the ‘...” (ellipses) button under the I/O Type column.

B | Type: | All ~ | 1o:| Al - View ~ | ©
Selected Device Category Type Namea Description Unit Base Factor Base Unit 1/0 Type 1/0 Number /O Factor Driver Type +
V| WES7  Bus Output Va v 10 Eo 10 =
v WES7 Bus Output Vb v 1.0 . 0 1.0 -
v WES7 Bus Cutput Ve v 1.0 . 0 1.0

OK Apply Revert Cancel

Figure 33: Configuring I1/0
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The 1/O Selector window lets you choose from all available I/O on the selected simulator. Selection of

AD/DA LI DO

¥ Range

1000 5000

9 1011 12 13 14 15
5)26) 27| 28129/ 30]31

Apply Cancel

Figure 34: Selecting I/O

3. You can also directly enter the value in each field of the Sensors Form. Use right-click to copy or
paste values. You can also enter a sequence of I/O numbers by selecting multiple lines.

I/0 Number 1/O Factor

1000 10
1/0 Type /0 Type 0 10

= - B Lo

=

B Paste

B Paste

Figure 35: Selecting multiple /0 sequences

4. First select all three checkboxes on the left-hand side and set the values, as follows:
To display additional parameters use the + (plus) button on the column description bar.

A [ WEST ] 3-phase Bus - C\Users\darioclement\Desktop\CIGRE_3VCIGRE_3.ecf

Type: | All > || IA0: | All -

Selected Device Category Type MNamea Description Unit Base Factor | Base Unit

v WEST Bus Qutput Va v 1.0
v WESY Bus Qutput Vb v 1.0
v WES7 Bus Cutput Ve vV 10

Figure 36: Selecting additional parameters to be displayed

4.1. The I/O-Type column can take 4 different values: DA for analog output, AD for analog input,
DO for digital output and DI for digital input. (DA stands for digital-to-analog converter and is
often used to refer to the process by which binary values are converted to a measurable
analog signal. AD is thus the inverse analog-to-digital conversion.) Let's use DA for now.

4.2. The I/O-Number column contains the channel number from which the signal should be sent.
These are the numbers from step 2 in the Low to High range.
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4.3. HYPERSIM® knows where the hardware is located; it scans through all mezzanines in the
following order: group 1 slot A, 1B, 2A, 2B, 3A, 3B, 4A and 4B. Say that you have an OP5600
simulator with analog output boards in slots 1A and 2A (as in bitstream configuration 9). If
you use I/O-Number 1026, it refers to the 11" channel of the 2A board, because numbers
1000 to 1015 correspond to board 1A (see figure below). For this tutorial, use I/O-Numbers
1000 to 1002 for the bus three-phase voltage values.

L
>

|
L
)}

i

grassy e [ MONE]
[l

LLL1 BE.
|
1]

PCI SLOT 1

[ PCISLOT 2

2 @ L]
Analog out _pcisiol Ch.16-31 ~ [ Ch.00-15 |,
Analogin _ Ch.16-31 _] Ch.00-15 Gisora

o

sooo

L
BEEBBEB8

Figure 37: Example of signal routing

If you wish to use external monitoring with an oscilloscope:

. 0P5600
@) HIL Box
OPOWER  OSYNC
‘OPCCOMM OFAULT

rartz [ )] e S
| e

Figure 38: Monitoring connections

A. Connect one end of an RJ45 cable between the first connector of interface 1A.

B. Connect the other end of the RJ45 cable to the first BNC splitting interface, as seen
above.

C. Connect the mini-BNC to BNC cable from any of the A, B or C connectors to the
oscilloscope. Note that a gain of 0.1 is applied to that interface.

Quick Start Guide for the HYPERSIM Simulator
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4.4. The I/O factor column is a scaling factor used to adapt to the analog output board’s range,
typically +16 V. It must be used as a divider. Here, the bus voltage is around 400 kV peak-
to-peak, so using 100 000 as a divider means that about 4 V should be measured on the
simulator analog output.

3.2.2. ANALOG INPUT SENSORS

1. Analog inputs require a slight modification to the model because input sensors cannot be set
directly on network components such as a 3-phase bus. You will need to open the Target Inputs
and Outputs library and add the Target input, analog block to your network.

4 Target Inputs and Qutputs
Target input, analog 32
Target input, analog 64 - ri

Target input, digital 32 @: ) @ ﬁ _WEDT

Target input, digital 64
Target output, analog
Target output, digital dt A

Target input, analog

'.

Figure 39: Modifying analog inputs

2. Right-click the Target input, analog block and select Open Sensors Form to edit the sensors.
Input the values as below.

9 [Ain ] Target Analog Input - CAUsers\darioclement\Desktop\CIGRE_3\CIG... L] 0 [Iec]

Type: | All ~ || yo:| Al - @

Selected Type Namea Base Factor 1/OType  1/ONumber 1/OFactor +
Input  ul 10 0 A
Input 2 10 0
Input 3 10 0
Input 4 10 o 10
Input 5 10 0
Input b 10 0
Input w7 10 0

Input 8 10 m 10

10

Iput w5 10 0
Input w6 10 Lo 10
0

Inout w10

OK | | Apply | | Revert | | Cancel

Figure 40: Inputting I/O values

Since the voltage values were scaled down to adapt to the analog output limitations, it is necessary to
multiply these values again once they are received on the analog input side.
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3.2.3. DIGITAL OUTPUT SENSORS

1. To interface a square wave signal with the digital output, you need to convert the data format from
float to integer, because float values cannot be output to the digital interface.

2. You can distinguish both data types on the various blocks by the color of the signal name: black
corresponds to float and red corresponds to integer. You will find the square wave generator in
Control Sources and the Data type, float to integer conversion block in the Signal Routing
library.

4 Control Sources 4 Signal Routing
Constant, float Control signal connector
Constant, integer Data type, float to integer

Pulse train generator Data type, l'nteger to float

Mode connector, 1-ph
Mode connector, 3-ph

Page connector, bundle

Randem number generator
Sine wave generator
Sine wave generator w/ angle

Square wave generator ;
§ Page connector, control input

Time step

. Page connector, contrel output

Triangle wave generatar

Page connector. power signal

Square wave generator Data type, float to integer
S 1
quare Fiol

l» o f =i [+

Figure 41: Selecting Control Sources and Signal Routing
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3. Before setting the sensors, look at the square wave by double-clicking the block. This opens a
mask that presents the various parameters to be modified. For this tutorial, we can leave it as is: a
100 Hz pulsed signal with a duty cycle of 50% is easily recognizable on an oscilloscope.

W4t [ Square1 ] Square Wave Generator - CAUsers\dariocle... |-= | (=) [iéds/
fe ~ @
Square wave generator
1

I

A = Amplitude
.

P= -1—‘-' - 360

Di= ’l_’ = Duty Cycle

1004 | Hz

Duty cycle 05

OK | | Apply | | Revert | | Cancel

Figure 42: Changing Square wave parameter values

4. Taking into account the data format, we’ll set the DO sensors on the Data type, float to integer
block on the y signal. Since the square wave has an amplitude of one, no scaling is required. The
voltage measured at the output of the simulator is always the supply voltage (5 V or 12 V with a
loopback) when the value is 1.

Parameters || Sensors

Selected Device Category Type Mame Description Unit Base Factor Base Unit 1/O Type I/O Number 1/0 Factor

B st Command Output y 10 Do - 2000 10

Figure 43: Sensors toolbar
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3.2.4. DIGITAL INPUT SENSORS

As with the analog input, a dedicated block is needed for the digital input. The Target input, digital
network component can be found in the Target Inputs and Outputs library. Connect it to a bus for
task mapping purposes.
4 Target Inputs and Outputs

Target input, analog

Target input, analog 32

Target input, analog 64

Target input, digital 32

Target input, digital 64 G2t T i

Target output, analog @: 1 @ — : —

Target output, digital

Target input, digital 32 41 A
F POOQ =
. = C Lpi
. )
o bia2 I
v

Figure 44: Adding a digital input block

1. Right-click the digital input block and select Open Sensors From to open the sensor parameters,
and set the values as shown.

43 [ Din1] Digital In control bloc with 32 outputs - C:\Users\daﬁocle.‘.E@g

Type: | All > || L/O:| Al - » | @
Selected Type Namea 10 Type 1/0 Number 1/0 Factor i

Input  uud = 0 10
Input  uub | 0 10
Input  uub o 10
Input  uu? - 0 10
Input uud gl o 10
Input  uu% - 0 10
Input  uul0 g o 10
Input uull - 0 10
Input  uul2 - 0 10
Input  wul3 g o 10
Input uuld - 0 10
Innut  unlS 0 1.0 s
0K Apply Revert Cancel

Figure 45: Inputting I/O values
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3.25. TASK MAPPING AND SIMULATION START

1. Now that all sensors have been set, in the HYPERSIM tab under Network click Map tasks.

[

File Home Options View Design | HYPERSIM |

HyperView & Targets Manager [ l E f‘\ A ‘H 89—  Analyze Load Flow - (J B8 Start Monitoring
[ Scopeview T /O Interfaces 7[5 =0 J ) W o— D * J 9
art

Topology Analysis Report  Set Initial Conditions ~ Tasks Manager BB Stop Monitoring
UCM  Simulink Network

y Save Save Open AddTo Clear Seiected . o Stop Settings Data User
TestView - As Config Config Summary | Netlist Disable Breakers/Faults Generate Code Folder Manual
Tools Import Sensors Network Simulation Monitoring Help

Figure 46: HYPERSIM toolbar, Map Tasks

2. Then look at the log window for the current network. The log window is very important; it provides
a lot of information on the model, I/O, error messages, etc. There are two consoles for a given
model: i) Model.ecf console gives information about operations in the model, and ii) Model.simout

console gives information from the simulation. When something does not work as expected,
always look at these windows first.

Home  Optors  Vew  Deign | MM

jpervien @ Torgets Manager  <iihe (LA ! g vy Loaa Fiow
re ok | e s Seiectea
: - ‘ ™
']‘;nu v X
S 5  |[Parts by Library |
Simple Case of Fault on a Transmission Line ) Conbrol Excites. |

This basic network demonstrates a simple case of wave propagation in an AC transmission system.

A 1-phase-to-ground fault is applied at one end of the transmission line.
The resulting shockwave propagates to the other end.

A protection scheme is present to clear the fault.

Protection scheme:
The fault occurs on phase A at 0.028 s.
The protection system isolates the line by opening line breakers at 0.1 s.

Voltage Levels
-

The fault is cleared and the line is brought back to service at 0.2 s. -

-

OPAL-RT TECHNOLOGIES

HYPERSIM® Real-Time Power System Simulator

HVAC_S00KY_ 68us.ect™ Engine = flocalnost:1] Ts =500 s

..
c and static resecvation

[2018-09-05 13:22:46.12¢] Tesk mapping of [HVAC_S00KV_68us] dons
b ng mode:  dynami
L i

HypConsole | HVAC_500kV_68us.ect localhost:1]" | HVAC SO0KY ¢

1 2

imout flocathost1]*

Figure 47: Network log window
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Here, all the tasks are listed under Processor #1 because the model can run on only one core. The
task mapper also estimates the approximate time required to compute all tasks. The following section
of the Network Log Window lists all I/O sensors that have been configured. It's a great way to verify
that no sensor has been forgotten. If anything went wrong in the configuration, an error message is
displayed.

cigred.ecf:l > ox

FEEEFEEEEEEREEREEREREE

= TASK MAPPING ~
T

I0 of task WED7 are performed by Proc 1

I0 of task Blks_Squarel are performed by Proc 1
10 of task Blks_Dinl are performed by Proc 1
I0 of task Blks_Ainl are performed by Proc 1
Starting mapping for task group #1

Mapping is valid

Overhead Comm 4.88

Overhead I/0 2.08

EST3 1.32

WED7 1.76

L1 2.3

Blks_Squarel 2.1

Blks_Dinl a.ee

Blks_Ainl .91
Total 9.41 us

Total number of processors used: 1

= SELECTED EXTERMNAL INPUTS/OUTPUTS =

Proc 1

Task WED7
[DA] 1828 Va_WEST 190098 BxB2962202
[DA] 1881 Vb_WEST logeae exedes0sas
[DA] 1882 Vc_WEST 192828 Bxedes288a

Task Blks_Sguarel
[D0] 3888 y_Sguarel 1 Bxes262008

Task Blks_Dinl
[DI] 4888 uu_Dinl 1 exeagscdess

Task Blks_Ainl -
[AD] 2888& uul_Ainl 100008 Ox00060208
[AD] 2881 wuu2_Ainl 190098 BxB2952202
[AD] 2882 wuu3_Ainl 19228 Bxedes2880 E

[.455] Task mapping of [cigre3] done.

Hypersim | cigre3.ecfil

Figure 48: Tasks and corresponding I/O for Processor #1

3. If your terminal output corresponds to the one from the last step, left-click to start your simulation.

3.2.6. ACQUISITION AND GRAPH MODIFICATION

1. Goto ScopeView, click Data Source and then Load... to open an interface.

% ScopeView - Signals - /nome/hypusr01/ScopeView/templates/Untitled*@RTServer_11_135 || @
File Edit Yiew DataSource Graph Help

a | BdEE % b e s>

Signals

Data Source - | v|a
Load...

Replace.

Reload

Reload All

Remove Current Data Source

Remove All

Figure 49: Loading Data Source in ScopeView
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2. Gotothe HYPERSIM tab and click Load. All parameters should already be correct.

F B
Data Sources Chooser M

Data Source
HYPERSIM | Testview

Host Mame |ritserwver_11_135 -
Display |1 = |

Pre-Macro

Post-Macro

I Load I Close

Figure 50: Choosing data source

3. All sensors configured are now available across various categories. Navigate the different signal
types and add the analog and digital signals we created in HYPERSIM®.

1 [/offreyNadeau/ScopeView-1] - Signals - Untitled - O X
File Edit View Data Source Graph Help

afdfB Xhoals»

Signals

Data Source » | [HYP1] CIGRE_3.exe - MTL-D-03122:1 = @ i
Signal Type | Command P

Ainl.uul

Ainl.uu2

Ainl.uu3

Figure 51: Adding signals
4. You should then see all signals in the list in the lower part of that window.

Selected Signals
Signal Deescription Show  |Page

1 Ain1_uul Aint.uul [ 1 ~
2 Ainl_uuz Ainl.uu2 | 1

3 Ainl_uud Anluul A 1

4 Dinl_uutl Dinl.uul [ 1

5 Squarel_y Squarel.y [ 1

6 WES7 _Ya WES? Ma A 1

7 WEST_Wb WES? b A 1

B WEST_Yc WEST M [ 1

a O o v

Figure 52: Viewing signals list
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5. Go to the scope window of ScopeView and click Play. You should get the results below.

File Edit View Zoom

Graph Acqui

He

el

|8 B @ 0 o | & @ 80| BB R b SR e

Start Time
Time Length

Synchrenisation []

Trig

Continuous

O
]

(]

0.0899

alfdTmEs 28 > BN & e n
Start Time [0.0 | rime Length [0.1 | samping Rate [20000.0 | # Acqusiton |1 <sme [ g [ cont []
[Hve1] @)

——ESTVa

v x10E8

o

——ESTMD

v x10ES

——ESTVe

Vx10ES

K “
o008

[HYF1] CIGRE_2.exe - MTL-D-03122:1 - Ts: 50e-5 Ferf. 1 Data Step: 1 - Real time - localhost - 2017/10/12 15:18:32.000000

1

Select Al | SelectNone

[ Aply Action To AllPages  Auto Layout [7] Mamber of Columns | 1|[2] 3] (4[5 |||

e

Figure 53: Viewing signals in ScopeView

Selecting 2 of the 8 graphs and then clicking the Superimpose button highlighted below allows
you to compare the signal sent to the signal received. When selecting the graphs, the first one you
select is the first to be listed in the multi-signal graph.

K [/JoffreyNadeau/ScopeView-1] Untitled™

File Edit View Zoom Graph Acquisition Help

a BB 2B(X D e 0 |HEHe« & & & FEEE M- > B @S e
Start Time (0.0 | Time Length 0.1 | sampling Rate | 20000.0 | # Acquisition (1 « sync [J Trig [J cont ]

[HYEL] (&) ScopeView

> B = Aint w1 —WES? Va
a

Synchronisation [] % e

Trig O : : il :

Continuous O o 0.0z 0.04 008 0.08 01 o 0.0z 0.04 008 008 04

Figure 54: Superimposing signals for comparison
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7. Repeat this for all 4 signals, and you’ll get the results below. All signals overlay correctly, however
you may notice a slight time shift between signals. This is normal when using I/O, as time step
delays are required to output the signal and read it on the input. Depending on the synchronization
mode, the delay can range from 2 to 5 time steps. The default value is 3. This means that if the
model is running at 50 us, there will be a time shift of 150 ps between the two signals.

[E7 [/JoffreyNadeau/ScopeView-1] Untitled* — ] X

File Edit View Zoom Graph Acquisition Help
aESEEL| 28K 0 0 |Ee e & & &5 HRe

Start Time |0.0 Time Length 0.1 sampling Rate | 20000.0 w | # Acquisition |1 ~ |syne [] Trig [] cont []

O RIS

[HYEL] D ScopeView

> m =it ==WEST Va i1 S e WEST Ve

Start Time 0.0

Tme Length  [0.0999

Synchronisation [ ]
Trig O

Continuous [m}

o 0.0z 0.04 006 008 ¥ o ooz 004 008 008 a4

=ind . uu2 ==—WVEST Vb =Din1.uul == Square1.y

0 0.0z 004 008 008 [:X] [ 00z 004 0.08 008 [:]

[HYF1] CIGRE_Z.exe - MTL-D-03122:1 - Ts: 5028 Parf: 1 Data Step: 1 - Real time - localhost- 2017/10/13 15:18:23.000000

1

Select All || Select None [] Apply Action To All Pages  Auto Layout [7] Mumber of Columns | 1 3|[a][5][s

r [ Ty
Figure 55: Viewing all signals in one ScopeView window

That’s it for this tutorial. There are a lot of other features for you to discover in ScopeView. Here are a
few suggestions for you to try:

o Change the acquisition parameters to better understand their impact.

¢ Undo the overlay of one graph and redo it with the double abscissa option (this is the button
right next to the Superimpose button.

e Use the cursor to measure the slope and time difference between two data points.
e Use the right-click menu to change the axis names and scaling.

e Use the right-click menu to change the page layout, title, legend, etc.

e Overlay the three bus voltages and use the right-click menu to show phasor data.

e Use the various mathematical functions.

Congratulations, you’ve made it through the Quick Start Guide!
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4. CONTACT AND SUPPORT

If you have any questions, please refer to our online Knowledge Base:
http://www.opal-rt.com/support-knowledge-base/

...or contact the Support team using our web form:
http://www.opal-rt.com/contact-technical-support/

You can also check out the Troubleshooting section in this document, as it is a good reference for a
first experience. If you don’t find answers for the issues you are having, do not hesitate to contact us,
and we’ll make sure to help you through your first steps and answer all your questions.

Hardware Information:

http://www.opal-rt.com/hardware-overview/

http://www.opal-rt.com/hardware-signal-conditioning-external-modules-accessories/

Return Merchandise Authorization (RMA):

http://www.opal-rt.com/return-marchandise-authorization/

Download latest software versions:

http://www.opal-rt.com/download-center/
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5. TROUBLESHOOTING

5.1. BLOCKS CANNOT BE MOVED, ADDED OR EDITED

Make sure that your design is not in read-only mode: right-click the design (without selecting a
component), choose Properties... and uncheck Read Only.

Normal Size Info for circuit cigre3.ecf @
Reduce to Fit
. C:hUsershatevecariertDocuments\HYPER S IMhcigre3. ect

Zoom In Location
Zoom Out

- Device 18
Properties... Instances
Design Attributes... Physical {5

) Devices 3
Center in Page .

Signalz 33 " Urrestricted circuits
Pop Up  Entie Desi
’ ntire Design
Pages... Finz 48
Paste Changes 1119 W Read Only
temony -
Select All Ctrl+A Used (K] 71 I~ Temparary circuit (not saved) |
Print...
Done | I

Print Setup... | | N

Figure 56: Adding or removing Read Only mode

5.2. MAP TASKS DO NOT WORK WHEN USING 1/O

r 1
# ' HyperWorks Error l E] |
An error occured while executing ‘'mapTask’

The error message is:
| | Error while executing 'mapTask’ |
Please check I/O configuration file,

/O channel unknown to the system.
Sensor: WES7.Va Channel: 1000 Type: DA

I/O channel unknown to the system.
Sensor: WES7.Vb Channel: 1001 Type: DA

0K

Figure 57: Map Tasks error message

Possible causes:
1. Simulation preference may be set to Offline instead of Real-Time.

2. Another simulation using I/O is already running. HyperView Real-Time Monitoring can be used
to verify whether this is the case.

I/O-type and/or I/O-Number do not correspond to the values in the .io I/O configuration file.

I/O configuration files are set incorrectly (also in the .io file).
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5.3. NO ANALOG OR DIGITAL INPUT SIGNAL IS RECEIVED IN SCOPEVIEW

1. Verify that sensors have been loaded correctly. The Map Tasks output in the terminal window
should list all programmed 1/O sensors.
2. Verify that the loopback cables have been connected correctly to the back of the simulator.

3. Verify the integrity of the output signals. If the model is stable, they should not be zero.
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6. ANNEX A: COMMON KEYBOARD SHORTCUTS

The following table lists key combinations used in the schematic drawing and symbol editor windows.

COMMAND SCHEMATIC SYMBOL EDITOR
AddPins - Ctrl+E
Auto Create Symbol - Ctrl+J
Bring to Front - Ctrl+B
Close Ctrl+W Ctrl+W
Copy Ctrl+C Ctrl+C
Create Subcircuit Block Ctrl+Shift+Q
Cut Ctrl+X Ctrl+X
Design Attributes Ctrl+Shift+D
Design Preferences Ctrl+J -
Draw Bundle Ctrl+Shift+B -
Draw Signal Ctrl+Shift+S -
Duplicate Ctrl+D Ctrl+D
Enlarge Ctrl+Shift+E Ctrl+Shift+E
Export F2 -
Find Ctrl+F -
Go to selected Ctrl+G -
Properties Ctrl+l -
Group - Ctrl+G
Magnify Ctrl+Shift+M -
Move to Grid - Ctrl+Shift+G
New Ctrl+N Ctrl+N
New Breakout Ctrl+B -
Normal Size Ctrl+Shift+N Ctrl+Shift+N
Normal Size Home -
Open Ctrl+O Ctrl+O
Open/Close Breaker Alt-Click -
Orientation (for device) Ctrl+Q -
Part Attributes - Ctrl+l
Paste Ctrl+Vv Ctrl+V
Paste Special Ctrl+Shift+V -
Pop Up (to parent circuit) Ctrl+Shift+U -
Print Ctrl+P -
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COMMAND SCHEMATIC SYMBOL EDITOR
Push Into (subcircuit) Ctrl+Shift+l -

Redo Ctrl+Shift+Z -

Redraw End -

Reduce Ctrl+Shift+R Ctrl+Shift+R
Reduce to Fit Ctrl+Shift+F Ctrl+Shift+F
Reduce to Fit Ctrl+Home -

Rotate Left Ctrl+R

Rotate Right CtrlI+Alt+R

Save Ctrl+S Ctrl+S

Save As Ctrl+Shift+A -

Select All Ctrl+A Ctrl+A

Send to Back - Ctrl+Shift+B
Subcircuit and Part Type - Ctrl+Q
Undo Ctrl+z Ctrl+z

Text Font - Ctrl+T
Ungroup - Ctrl+U

Zap Ctrl+H -

Other Key Usage

KEY FUNCTION

Delete Deletes selected items

Arrow Keys Flip and rotate items while placing a device or pasting
Arrow Keys Move selected items in small steps

Ctrl or Shift or Alt

Ctrl+Shift

Ctrl+Tab

Page Up (PgUP)
Ctrl+PgUp

Page Down (PgDn)
Ctrl+PgDn

Spacebar or Esc

Path controls over signal lines while drawing signals. Press these keys after starting to draw with the
mouse pointer.
Control device alignment while placing devices. Press these keys while a device is stuck to the
mouse pointer.

Moves between design windows in the main HYPERSIM® window.
Scroll Up

Scroll Left

Scroll Down

Scroll Right

Exits and moves back to the normal pointer when a signal pointer is active. Also stops the sticky
action of placed or duplicated objects. If you are working with the text tool pointer, then you must
first exit the text and then press the Spacebar. To exit the text, click on an empty space in the design.

Holding down the CTRL button while holding moving the mouse pointer is a quick way to navigate

around a drawing.
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7. ANNEX B: OVERVIEW OF THE HYPERVIEW TOOLS

This is the communication server between HYPERSIM®, ScopeView and TestView. It also offers
advanced features as listed below.

1. Real-time performance

This tab enables monitoring simulation performance in real-time. Are there overruns or stretched
steps? How big is the real execution time? How much idle time is available? All these questions and
more can be answered with this tool.

2. Line, transformer and synchronous machine programming tools
These tools are meant to:
1. Compute the parameters of the DPL from the geometric configuration.
2. Compute the inductance matrix values of a transformer according to the BCTRAN model.

3. Compute the synchronous machine with internal fault parameters from the standard
parameters.

[T HyperView - etienneleduc@opalrt0228:5 - UCM_CONTROLLED_RESISTOR.exe =)

8 e we|d) @ 8

[ snapshot | Real-Tine [ Line [ Transfo synchlac |®
Hardware for localhost 4|, CPUs Monitoring

- L . " .
g | & g ‘i‘ \iﬂ 3 Select:| All| None | Update: 'I'|mi||5| Performance \Tﬂi Gp \} \?J g | (;a
Show a1 [~] _i_qi_i_qﬁqi_
— - 1 @ 059 667.75 0.0 0.0 0.0 3449 0.88 669.52 326.95| 11175707 0

Iz

etienneleduc@opalrt0228:5

‘ SIM (@ RTMON @) T6MB of 245MB ’K

Figure 58: HyperView tools
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8. ANNEX C: OVERVIEW OF SCOPEVIEW

This is the visualization software of the suite and offers various result analysis options. There are two
main windows in ScopeView:

SIGNAL SELECTION WINDOW

-
E1 ScopeView - Signals - C:\Users\ztienne\educ\ScopEView\tEmplatestntitled tilﬂ&]

File Edlt View' Source Graph Help

= EEEE FTEYEIFAL
—®

——
Signal Selection Mode @Creatoﬂ X Axis Y Axis Data Page Function
@ Single Multiple rmal Superimposed | [#]Grid [[|Log  [¥]Grid [T]Log  [T] Auto Load @ f|None - [_
Selected Signals
Signial Description Shaw  Page

1 | ] 0 -

®

L

New template / Open template / Save template / Save template as

Data Source: Where signal data is located; this could be a running simulation or previously
exported file.

3. Signal list: Displays the list of all signals. Once a source has been selected, all signals appear
here, grouped by category (e.g. Breaker, Line). Categories can be selected right below the Signal
Source; it is the Signal Type option.

4. Functions: There are 96 different mathematical functions available to analyze data ranging from
trigonometrical functions to harmonic and spectral analysis as well as statistics.

5. Signal Selection Mo..: By selecting either Single or Multiple, signals can be selected either one
by one or in groups by using the CTRL or Shift keyboard shortcuts.

6. Selected signals: All functions and signals chosen appear in this list. The signal name and the
page on which it is to be displayed can be modified.

7. Start acquisition.
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SIGNAL DISPLAY WINDOW

This window is the scope where mathematical analysis and signals are monitored.

[E2 [/)offreyNa opeView-1] Untitled™ @ @ — [m] X
File Edit View Graph Acquisition Help @
S ESEBa|28(X Do o He w3 N2 |0 & e
Start Time nme Length (0.1 sampling Rate | 20000.0 w | # Acquisition |1 ~ [Ssync [] g [] cont [
[HvP1] ® ScopeView
> B
Start Time
Synchronisation [ ]
Trig O
Continuous O
ng oty Ao P i 7 iprtm ot o L 2] 3 A 51 €]
! 212MB of 1467MB

New template / Open template / Save template / Save template as / Export data.

Acquisition settings: Clicking the button opens a menu. Those settings are described in detail in
step 2.4.3.

Start acquisition: Clicking this button starts an acquisition.
ScopeView: Where the graphical representation is displayed.

Display tools: The user can zoom in or out, select one or multiple signals to display, overlay the
signals, use a cursor to follow the acquired values, calculate the slope and much more.

Pages: Display various graphs on multiple pages.

Columns: Specifies the number of columns to display. For a given page, signals can be displayed
on up to 6 columns. Depending on the type of signal and screen resolution, typically no more than
3 columns is suggested.

Start source acquisition: Clicking this button starts an acquisition for the source written on the
left side. Each new source is added to the right side.

Data source options: Various options depending on the data source type. These settings are
described in details in step 2.4.3.
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CONTACT

OPAL-RT Corporate Headquarters
1751 Richardson, Suite 2525
Montréal, Québec, Canada

H3K 1G6

Tel.: 514-935-2323

Toll free: 1-877-935-2323

Technical Services

www.opal-rt.com/support

NOTE:

While every effort has been made to ensure
accuracy in this publication, no responsibility
can be accepted for errors or omissions. Data
may change, as well as legislation, and you are
strongly advised to obtain copies of the most
recently issued regulations, standards, and
guidelines.

This publication is notintended to form the basis
of a contract.
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