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Electricity networks are seeing an increased influx of grid-scale renewable
energy installations
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Increased influx of grid-scale renewable energy installations requires
addressing many questions to ensure grid reliability

Is the overall system robust and reliable?
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Increased influx of grid-scale renewable energy installations requires
addressing many questions to ensure grid reliability

How to validate the asset models are accurate?




Increased influx of grid-scale renewable energy installations requires
addressing many questions to ensure grid reliability
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Is the system’s behaviour in compliance with grid

performance standards (DMAT, GPS, etc.)? 5



Increased influx of grid-scale renewable energy installations requires
addressing many questions to ensure grid reliability

Simulink Function

How to automate grid connection studies,
performance validation, and documentation?




Increased influx of grid-scale renewable energy installations requires
addressing many questions to ensure grid reliability

Is the overall system robust and reliable? How to validate the asset models are accurate?

Callbrated Modal : Reactive Power Responss
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Primary concerns:

Reducing risk, building confidence

Is the system’s behaviour in compliance with grid How to automate grid co
performance standards (DMAT, GPS, etc.)? performance validation, and documentation?




AEMO initiatives to address the influx of renewable energy installations

= Dynamic Model Acceptance Test Guidelines (DMAT)
— Numerical robustness
— Accuracy
— Consistency

= Generator Performance Standards (GPS)
— Site specific requirements (grid strength, SCR)
— Generator type and size specific requirements

= RO, R1, R2 validation and ongoing compliance studies

Typical workflows are manual, time-consuming and susceptible to errors.
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AEMO initiatives to address the influx of renewable energy installations

= Dynamic Model Acceptance Test Guidelines (DMAT)
— Numerical robustness
— Accuracy
— Consistency

= Generator Performance Standards (GPS)
— Site specific requirements (grid strength, SCR)
— Generator type and size specific requirements

- RO, R1, R2 validation and ongoing compliance studies

Typical workflows are manual, time-consuming and susceptible to errors.

This underscores the need for an efficient approach to reduced time, effort
and resource commitment.
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Automated workflow objectives

Support commonly used platforms across the industry

-  Automate AEMO DMAT /GPS requirement testing, validation, and
documentation

- Automate RO, R1, R2 validation and ongoing compliance studies
— Model validation studies
- System response optimisation
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Automated workflow to perform AEMO recommended grid-connection studies

Automated design optimisation workflow enabling requirement specification
SEee] and easier design iterations for RO model validation studies
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Dynamic Model Acceptance Test (DMAT)

Acceptance test outcome
 Further improvements required or fit for application?

AEMO's Generator Performance Assessment
* To show compliance with NER S5.2.5 requirements (GPS)
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Model acceptance stages during
the connection process

R1/R2 validation and ongoing compliance studies

S

Based on: AEMO Dynamic Model Acceptance Test Guideline
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https://aemo.com.au/-/media/files/electricity/nem/network_connections/model-acceptance-test-guideline-nov-2021.pdf?la=en&hash=3287CA490B21CE0634D954440940232E

Automated workflow to perform AEMO recommended grid-connection studies

Commonly used power
system simulation tools
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Automated workflow objectives

Support commonly used platforms across the industry

- Automate RO, R1, R2 validation and ongoing compliance studies
— Model validation studies
- System response optimisation
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Automated workflow to perform AEMO recommended grid-connection studies

Commonly used power
system simulation tools
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Automated workflow objectives

Support commonly used platforms across the industry

- Automate RO, R1, R2 validation and ongoing compliance studies

- System response optimisation
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Perform Automated RO, R1, R2 Model Validation

= Import and preprocess measured data.

= Find the most influential parameters to optimise (with the Sensitivity Analyzer).

= Optimise model parameters and monitor optimisation progress.

4\ Parameter Estimation™ - Solarlnverter_VFreplay - EstimatedParams — Od *
play
PARAMETER ESTIMATION VALIDATION ITERATION PLOT VIEW R &l 4 Lee@e
"j E E % EI E‘i Cost Function: Sum Squared Error = L>
Cpen Save MNew Select Select Sensitivity  Add Plot  Plot Model {@ More Options~ Estimate
Session ¥ Session ™  Experiment Experiments Parameters Analysis ¥ - Response b
FILE EXPERIMEMNTS PARAMETERS PLOTS OFTIONS ESTIMATE =
Data Browser @ | Experiment plot: Vref_Step | [ EstimatedParams 1
w Parameters ;
: ) Vref_Step EstimatedParams
repe_Ki Psim 0r Vref 25+
repc_Kig .M ’ Measured —t+—repc_Ki
repe_Kp | B 1.01 Simulated —&—repc_Kig
repc_Kpg 2 —=—repc_Kp
1 —F—repc_Kpg

w Experiments L o L =
Vref_Step 10 T Vactl 15+ f

2 1.44 - } o

= 100 150 ' / \ |2

= . 143f \ s

g "y Qsim  an \ \, /

< E . - 1 “ |

0.3 0 50 100 150
w Results
0.2 Fact
EstimatedParams : 0.5 -
EvalErrors 0.1 ; 60.0002 ’
bt 60.0001 . y
w Preview 0 &0 = Ln R - - S—
[ ~ - 0 L L L |
0 50 100 180 0 50 100 150 0 4 B 8 10
v Time (seconds) lteration

17



Automated workflow objectives

=  Support commonly used platforms across the industry

- Automate RO, R1, R2 validation and ongoing compliance studies
— Model validation studies
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Perform Automated RO, R1, R2 Response Optimisation

= Specify design requirements.
= Find the most influential parameters to optimise (with the Sensitivity Analyzer).

=  Optimise model parameters and monitor optimisation progress.
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Model and simulate in commonly used power system simulation tools

across the industry
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Automated workflow to perform AEMO recommended grid-connection studies

Commonly used power
system simulation tools

4 . _— h
* Requirement verification

and validation
* Report generation
\ Documentation

Stage 0 — Engineering Design
Stage 2 — Model Improvement
Stage 5 — R1/R2 Validation

Your Power System Model

[Stages -0,2,5 h

* Model Optimisation

* Model Validation
 Parameter Estimation

\__ J

MATLAB® & SIMULINK®




Value of automated workflow

=]\ Automate running AEMO recommended RO/R1/R2 validation and

—] ongoing compliance studies.

AR S QN

"\f Easily integrate with leading industry modelling tools.

Reduce project risk and increase system confidence by optimising
and validating your power systems models to reflect reality.



Looking to boost productivity in your workflows? Explore our tailored offerings.

- One-time consulting engagement to help you get started and tailor the
automated workflow to your organisation.

= Annual licensing of the MathWorks platform to support and sustain your workflow
iImprovements.

- Training and enablement support to upskill your team and ensure rapid adoption
of the new workflows.

Arushi Mathur Dr Muhammad Ali

Energy Industry Manager X Senior Application Engineer
MathWorks Australia & New Zealand : MathWorks Australia & New Zealand
amathur@mathworks.com mali@mathworks.com
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