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Introduction

Need for this work:
> Use of Inverter-Based Resources (IBRs) is increasing.

> IBRs may improve system performance.
- Performance improvements should be quantified using an established metric.

Task of this work:
> Simulate conventional generation and IBRs response to a dispatch following scenario.

> Account for variable resources available to IBRs.
o Compare results via a CAISO Performance-Based Regulation (PBR) market metric.

Main message of presentation:
> IBRs can improve PBR metrics of all connected areas due to their ability to react fast.

> However, adequate reserve capacity and device control to handle variable resources is
required.

> Poorly controlled IRBs can negatively affect the PBR metric of all areas.



Presentation Overview

Simulated Power System and Scenario Descriptions
o Three Area IEEE 39 Bus System

> Flexpower Plant (Group of Co-Located Inverter Based Resources)
o System Perturbances (Demand and Wind Profiles)

System Controls and Performance-Based Regulation (PBR) Market Metric
o Automatic Generation Control (AGC)

o Plant Control Schemes
o CAISO PBR Metric

Simulation Results
o Case Definitions

o Conventional Generation Only — Base Line

> Flexpower with Constant Resources

> Flexpower with Variable Resources

o Faster Flexpower Control with Variable Resources



Three area IEEE 39 bus system with conventional

steam governors and turbines used for the Base Case Scenario.
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G10 replaced by Flexpower Plant (group of co-located IBRs) containing:
Solar Photovoltaic Plant (PV), Wind Turbine (WT), Battery Energy Storage System (BESS)

SYSTEM WIDE GENERATION RATING AND CONTROL DESCRIPTIONS.
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Load modulation for each area from CAISO dispatch data.
Wind speed profile used to represent Variable Resources (VR).
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Automatic Generation Control (AGC) sends new dispatch for each
area
St o " """~d Area Control Error (ACE).
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Different plant control approaches were used in this work.
Uncontrolled plants acted as constant mechanical power generation
sources.

Conventional : Flexpower Flexpower
Governor Only SETTEEREL AEk CTRL A CTRL B

* 5% Droop e AGC signal updates e Plant output e Plant output

machine power responds to AGC at responds to AGC at
« No deadband reference intervals of intervals of

2 seconds 0.5 seconds
e Conventional

generators e Error correction on e Error correction on

responding to AGC second dispatch all dispatches

do not provide a beyond first

governor response



CAISO Performance-Based Regulation (PBR) metric used to
calculate Performance scores that quantify simulation results.

Performance Score
> Measure of deviation from command setpoint

> Calculated every market period (15 minutes)
> Directly affects payments (mileage = MW):

Mileage | | Actual " Mileage » Performance
Payment [ | Mileage Price Score
> Calculated for up and down regulation periods
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Four fifteen minute simulations were considered for this work.

Base Case

» Conventional generation only

Flexpower - CTRL A

 Plant updates power reference every 2 seconds
» Wind profile not used - constant resource

e BESS responds to AGC signal only
Flexpower - VR, CTRL A

» Wind profile used - variable resources (VR)

» BESS responds to AGC signal and
accounts for wind variability

Flexpower - VR, CTRL B

 Plant updates power reference every 0.5 seconds

» BESS responds to AGC signal and
accounts for wind variability
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Conventional generation responds like a typical 18t order system.
These results were treated as the base case scenario.
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Flexpower CTRL A responds very fast but has error in first

dispatch.
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Flexpower CTRL A does not act fact enough to handle variable
resources.
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Flexpower CTRL B handles variable resources much better than
CTRL A.
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Result Review & Conclusion

Performance Score Change From Base Case
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