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engineering innovative power solutions for a better world.

“The proof of concept of a hardware-in-the-
loop simulation that allows testing of
controller functionality within a simulated
power system.”
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Powercorp Simulated Power System in
engineering Innovatve power soutions for a better wovid Po wer F acto ry

» PowerFactory running on
Computer

* Reproducible Specific
Event Scenarios

* Repeatable Tests

+ Graphs

* Documentation
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POWErCOP  Hardware-in-the-loop Simulation

1d

* Integration of ControlleU
» Simulation includes
Calculations from Controller
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Powercorp Power System Architecture

engineering innovative power solutions for a better world
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Powercorp Distributed
Control System (DCS)
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engineering innovative

rcorp

solutions for a better world.

Free Software & Free
Support

Runs on Windows Machines

Accessible through the

OPC Server

@ Matrikon

Solutians for Industrial Agility

Typical Data Definition

Network

* Names of Variables can be
chosen as required. alopcrotoe

« They have to match signals  [znewox
within PowerFactory 2 oce-orc

| 11 # GroupName AliasName ItemPath  DataType ReadOnly PollAlways UpdateRate
| 12 |OPC-to-IDC  Wtg100PAct 4 o o 0 0
| 13 | OPC-to-IDC Wtgl00PAvailAct 4 0 o 0 0
| 14 | OPC-to-IDC WtgloowindSpdAct 4 o o 0 0
| 15 |OPC-to-IDC  Wtg100PNomPa 4 o o 0 0
| 16 |OPC-to-IDC  Wigl0OMagpieGenPAct 4 (] 0 00
[17] Genl00PNomPa 4 0 0 00
| 18] Genl00PAct 4 o o 0 0
| 13 | OPC-to-IDC Fed100Diginl 4 o o 0 0
| 20 | OPC-to-IDC Load 4 0 o 0 0
| 21|IDC-to-OPC  Wtgl00PSet 4 o o 0 0
[22|IDC-to-OPC  Fed100DigOut0 4 (] 0 00
23] Fed100DigOut1 4 0 0 00
| 24 IDC-to-OPC  Rio100Digind 4 0 0 00
Wtgl00MagpieGenPAct 4 0 0 0 0|
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@ MatrikonOPC Server for Simulation and Testing - Untitled B=x
File Edit Wiew Tools Help
O DEHE BE| xoB &8
Current configuration: Contents of alias group 'OPC-to-IDC":
Server Canfiguration Mame [ Ttem Path Data Type | RAw | Update Rate
B Jias Configuration FediO0Digin] R
gﬁ“ﬁ;g Genl00PACH REALY R
! Gent 00PNomPs REALY R
Load REALY R
[wia 00MagpieGenPact REALY R
[Wigl D0PACt REAL4 R
[wia100RAwaibet FEAL4 R
[wig1 00PNamPa REAL4 R
[witg D0indpdbet REAL4 R
:Ix
Reset Statistics
& Matrikon | Clients: 0 [Server Tme: 7/27/2010 7:38:35PM
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Interaction to OPC Server

External DAT Measurement - ...tg100\DC-to-OPC. Wig100PSet. StaExtdatmea | 2 B4

Basic Data |5(atus| Int. Status | Postprocessing | Eror Status | Description |

Neme  [IDC1o-OFC Wig100FSet
I~ Out of Service

Remote Measursment Point |
Hffective Meas. Bement | .

|

External DAT Measurement - ...tg100\IDC-to-OPC.Wtg100PSet. StaExtdatmea

[~ Measurement

Raw Value 0.
Mode Absolute 'I
Use Muttiplicator vl
1

Mutiplicator

Measurement Value 0.
Cale. 0.
Deviation 0.%

" Bitwise short
" Bitwise long

24.02.2011

Basic Data | Status | Int. Status  Postprocessing | Emor Status | Descrintion |

Controlled Object

+ | GadwWT 1\P_sat{1)

Wig100PSet

Deviation from Measurement 0. %

Controller w | =+ | Grid"WT 1% _set(1)

Wig100PSet

Get calculated value from

Variable Name

Varizble Name

Object v+

Variable Name |

Sim Object -|+

Variable Name I

Calculated Value, intemal 0.
Calculated Value, extemal 0.

Cancel
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B Wews sy |5 GoMsay | El Femssy | Ri0sy |

Python Script

OPC Server

[11]# GroupName AliasName
12|0PC-to-IDC  Wigl0OPAct

[ 12 |opc-to-inc  wegroopavalact
12 |opc-to-inc  wigloowindspdact

Looking for
variables

150PC-t0-IDC  Wig100PNomPa
16/0PC-t0-IDC  Wigl00MagpieGenPAct
[17]opc-to-ibc  Gen1oopNomPa
[18]opcto-1bc  Genzoopact
19|0PC-t0-IDC  Fed100Digin1

20 |0PC-to-IDC  Load

Python Script

24.02.2011

Wigi00pset
Fed100Digouto
Fed100DigOut
Ri0100Diging
25]IDC-t0-OPC__ Wtg100MagpieGenPAct

FSFSPSSPSFSININISPNISPNINN

Item Path  DataType ReadOnly PollAlways UpdateRate
0 0

0.0
00|
00|
0.0]
0.0
00|
00|
0.0]
00
00|
00|
00
00|
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PRNErcon Python Script

engineerin ginnovative ¢ solutions for a better world.

While(1)
{
for(items in OPC-to-IDC)
read-var-val(OPC-to-IDC)  // From the OPC Server
write(variables, values) /I = Wig1PAct 300

for(items in IDC-to-OPC)
read-var(IDC-to-OPC) /I From the OPC Server
poll-for-val(variable) /I'? Wig1PSet
write(variable, value) /I Write into OPC Server

28.07.2010 Prepared for internal use only 15

powercorp Group IDC-to-OPC

engineerin ginnovative ¢ solutions for a better world.

e Witg1PSet = 200
1= OPC Server

Pool Protocol

Wig1PSet = 200
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powercorp Group OPC-to-IDC

engineering innovative power solutions for a better world.

| Gen1PAct=130

OPC Server

Pool Protocol

Geni1PAct = 130
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powercorp H-I-L System Architecture

engineering innovative power solutions for a better world.

OP

C Server Python Script

B Wews sy |5 Gosay | ) Femssy | Ri0sy |

PowerFactory
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pPowercorp The actual test board

engineerin g innovative power solutions for a better worl d
* Network Switch

+ GCMS
+ WCMS
+ FCMS

* RIO (CB status, CB close for load
step)

* Circuit Breaker

+ Power Supply
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» Concept

» Hardware-in-the-loop Concept

» Developed Hardware-in-the-loop System
* Real Time Simulation Results

» Prospect

« Summary
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corp Successful Interaction

engineering innovative solutions for a better world.

Wind speed is constant
Controller turned off - on

Wind speed is measured by
controller

Set Point (red) increases after
turning on controller
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SubplotDiagramm(1) | Date: 7/26/2010
Annex: /7
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Powercorp

engineerin: g innova tive power solutions for a better world

Agenda

» Thesis Statement
» Hardware-in-the-loop Concept
» Developed Hardware-in-the-loop System

e Real Time Simulation Results

* Prospect

« Summary
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Paaarop Use and Benefits

engineerin: g innova tive power solutions for a better world

* Use as Development Tool for new Control Algorithms
— New Control Algorithms can be tested against a Real Power System
» Show System for Customers

— Education of Customers
— Demonstration of the DCS Functionality and its Value

» Hardware Testing Platform

— Use as tool to test new Hardware before Commitmentto a complete
system
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Powercorp New Controller Development

engineering innovative power solutions for a better world

» How we do controller development now:

Writing of the distributed control Requirements Specification
Adding relevant Use Case Scenarios

Propose control algorithms

Analyse the algorithms (first analysis of performance)
Implement the control algorithms within PowerFactory

Measuretheir performance by simulating operation within PowerFactory
(second analysis of performance)

Implement the final algorithms on the controller hardware

Runthe power system model with H-1-L operation of the controller hardware
in PowerFactory in real-time

Test against the Use Case Scenarios (third analysis of performance)
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engineering innovative power solutions for a better world.
» Concept

» Hardware-in-the-loop Concept

» Developed Hardware-in-the-loop System

e Real Time Simulation Results

» Prospect

* Summary
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Summary

* Proof of Concept — It's Working!

but

» Improvements can be made — It's a Proof of Concept!
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Head Office
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WWW.pCcorp.com.au

corp

solutions for a better world.
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