The Right Combination: Solar, Storage, and Demand Response

* Feb. 25, 2021

DOE/SI will present an overview of SETO systems integration challenges and vision

Fraunhofer will discuss their centralized scheduling solution to optimize utility-scale PV

generation, storage, DR around commercial and industrial flexible loads, and granular load
forecasting

Extensible Energy will present their building energy management solution around optimized
on-site solar, storage and flexible loads

* Feb. 26, 2021:
SI Technology Manager for Austin Energy’s SHINES project will discuss their distributed
energy resource management platform that can adapt to any region and market structure

EPRI team will present their work with five utilities to create technology that integrates
storage and load management with PV generation on the grid

Hawaiian Electric team will present their demonstration of the system-level benefits of
greater utility visibility and control of the distribution system
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Disclaimers

The presentation and associated discussion are my personal thoughts and ideas.

These views are not represented as those of the U.S. Government or DOE.

They are likewise not represented as those of Austin SHINES, or Austin Energy, or
the City of Austin.

Personal thoughts and ideas only from being the DOE Technology Manager
overseeing the Austin SHINES project!
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Austin SHINES Conceptual Overview
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Project Website:

https://austinenergy.com/ae/green-power/austin-

shines/austin-shines-innovations-energy-storage

Project Videos:

>

e Austin Shines and behind the meter DER integration

g

https://youtu.be/P dOX8UGBEKE .« seescrment or
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https://austinenergy.com/ae/green-power/austin-shines/austin-shines-innovations-energy-storage
https://youtu.be/ijj6-ua-8bs
https://youtu.be/ijj6-ua-8bs
https://youtu.be/P_d0x8uG6kE
https://youtu.be/P_d0x8uG6kE

AUSTIN SHINES

2.5 MW Community Solar Farm
1.5 MW / 3 MWh Li-lon Battery Storage

1.5 MW / 2.5 MWh Li-lon Battery Storage

RESIDENTIAL SCALE

Aggregated storage installations at six homes (10 kWh each)

Each with existing rooftop solar

Utility-Controlled Solar via Smart Inverters at twelve homes

Autonomously Controlled Smart Inverters at six homes

COMMERCIAL SCALE

Aggregated storage installations at three sites:
One 18 kW / 36 kWh Li-lon Battery Storage installation
Two 72 kW / 144 kWh Li-lon Battery Storage installations
All sites have existing solar (300+ kW)

DER MANAGEMENT SYSTEM

Fleet-wide controller at T&D control center & energy market desk

Circuit manager for certain applications like voltage control
Site-level controller or aggregator for each installation

Inputs include grid data, market data and forecasts

st I e Office of ENERGY EFFICIENCY
ENERGY | & rRenewnsLE ENERGY
SOLAR ENERGY TECHNOLOGIES OFFICE




La Loma Community
Solar

Kingsbery Energy
Storage System
1.5 MW /3 MWh
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Commercial & Residential Installations

FHONIUS PRIMO
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Key SHINES Technology Principles

1.Holistic consideration of all resources

Regardless of type, age, ownership, side
of meter

2. Digital and distributed decision-making
3. Open-standards are critical for scalability

4. Blended and complimentary technical and
economic objectives
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~-100 Resldentlal PV (-5kw) - Pecan Street Inc
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Residential Energy Storage
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DER Management System
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Energy Storage and DER Integration Solutions

CONTROL
SOFTWARE DO
-W.DESlGN @]EPLOYMENT Doosan GridTech™
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= Solar Variance
= WindVariance

Renewable
Integration
Demand Charge custorner [ Energy = Peak Load Reduction (4-CP)
Re‘dtmt'o; Value Market = Day-Ahead Energy Arbitrage
Back-up Power Operations = Real-Time Price Dispatch
Time of Use ] |
Voltage Support for ———
Transmission Transmlssmn Ancillary = Fast Frequency Response
Peak Loss Avoidance Operations Services = Emergency Response Service
Transmission A Support = Regulation Up/Down

Constraint Avoidance Distribution

Operations
Support = Congestion Management

N = Voltage Support
= Harmonics
= [ ossAvoidance
= Power Factor Correction ENERGY | &iiimnoe enerar "
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DERO Applications

Renewable
Integration

Demand Charge Customer IR Energy = Peak Load Reduction (4-CP)
Reduction Market = Day-Ahead Energy Arbitrage

Value O = Real-Time Price Dispatch
N

Transmission :
Ancillary

Operations

Support Services

)

Distribution |

Operations
Support = Congestion Management

\ = \oltage Support
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DER Value Stacking

Application Benefit

Utility Peak Load Reduction Lower TCOS obligation
-
E Day-Ahead Energy Price differences create
MARKET VALUE < Arbitrage economic value
: : . Economic value from real-time
Real-Time Price Dispatch Diicelepikes
Reduce losses and
> Voltage Support increase PV generation
RELIABILITY VALUE =
<
m Distribution Congestion B
o Increase local grid reliability
Management
CUSTOMER VALUE _
=gl Demand Charge Reduction | Customer and system benefit
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SHINES Assets and DERO Application Matrix

DERO Application

Agg ESS
(commercial)

(application benefit)

Agg. ESS

(grid-scale)
(residential)

Kingsbery ESS
(grid-scale)
Mueller ESS
(residential)

Utility Peak Load Reduction

(Lower transmission cost obligation)

Day-Ahead Energy Arbitrage

(Realize economic value through price differential)

MARKET

Real-Time Price Dispatch
(Realize economic value from real-time price spikes)

Voltage Support

(Reduce losses and increase solar generation)

Distribution Congestion Management
(Increase local grid reliability)

RELIABILITY

Demand Charge Reduction
(Lower customer bills and realize system benefit)

CUST
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Distributed Energy Resource Optimizer (DERO™)

One per fleet, located in Control Center
Interacts with operational and market-based
platforms

Executes and optimizes multiple fleet level ESS
applications
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Optimized Autonomous + Local + Centralized logic

Predictive
Analytics

Market Entity
(ERCOT)
ADMS/ SCADA
Control Room

Field

RT Price Dispatch
Energy Arbitrage Congestion Mgmt
Peak Load Reduction Voltage Mgmt

Volt'VAR

DG-IC™

Pecan
Street
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Framework for modeling and SLCOE calculations

controls &%
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 Circuit analysis  Data processing * Economic
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applications
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Measuring Holistic Value of DER Controls

Solar
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SHINES Solution

_.Baseline + All Assets
AN A

I'CC)ESHINES

Autonomous confrols

®- No controls
1 Baseline + All

Baseline + All Assets + Holistic Controls

+ Solar/Storage Asset
No controls

With controls

“Baseline
No new SHINES
assets installed

ASystem LCOEg,

Load served by local solar (% kWh)
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SHINES solution designed by minimizing System LCOE

KB circuit, 11TMW new solar, 2MW utility ESS

50-12 Baseline + All Assets
No controls
'é 50.11 Baseline + All Assets
Y 1 Autonomous controls
& °0.10 SHINES Solution
L Baseline + All Assets + Holistic Controls
O $0.09

-
£ $0.08 - Baseline
v No new SHINES

=
v assets installed
Z S0.07

S0.06
0.0% 10.0% 20.0% 30.0%
solar generation (%) ENERGY | &iaviimeie thiar ™" -
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Break out System LCOE by category of cost

S0.12
-
<
< $0.08 M Trans & AS
v
E $0.06 W Energy
o W ESS
E.: $0.04 Solar
(Fy]
A M Base
“ $0.02

$0.00

system no controls autonomous  holistic
baseline controls controls
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A special thanks to the reports and project contributors, for their work to design, deploy
and demonstrate an extensive and collaborative integration of new technology in Austin,

Texas.

Austin Energy

Lisa Martin, Project Manager

Darlene Berghammer
Erika Bierschbach
Erik Benavidez
Julia Black

Tom Bao

Devante Berry
Babu Chakka
Kevin Chandra
Vikas Dawar
Maria De La Cruz
Charles Dickerson
Danny E¢|

Michael Enger
Vanessa Flores
Cameron Freberg
Sid Guermouche
Patricia Harris
Tim Harvey
Jennifer Hughes
Zachary Hwang
Scott Jarman
William Kelly
Debbie Kimberly
Kristin Martinez
John Milton
Gilbert Nguyen
John Oberwortmann
Thomas Pierpont
Karl Popham

Anna Popp

Elton Richards
Matt Russell
Craig Schaub
Khalil Shalabi
Russell Shaver
Dan Smith

Kurt Stogdill
Keith Von Hatten

Doosan GridTech
Bina Ansari

Kevin Coryell
Nathaniel Diamond
Armando Diaz Tolentino
Anna Edwards
David Fugelso
Adam Garcia
Steven Guh

Erin Jenkins

Jeff Jenkins
Stephen LaPlante
Paul Manis

Troy Nergaard

KJ Plank
Mohammadreza Rezaie
Axel Schmidt
Lewis Shi

Jared Silvia

Sam Skrivan

Dan Sowder
Pericles Tsellos

Will VanCleeve
Brian Vicknair

Tess Williams

Lei Ye

Jason Yedinak
Kevin Yruretagoyena

Pecan Street Inc.
Esha Choudhary
Fisayo Fadelu
Grant Fisher
Scott Hinson
Rachel Jenkins
Josh Ondrusek
Luis Pena
Suzanne Russo
Richard Smith
Andrea Tosi

STEM Inc.
Ashley Henderson

Continued
Arkasama Bandyopadhyay,
University of Texas Austin
Atinuke (Tinu) Ademola-ldowu,
University of Washington
Daniel Olsen,
University of Washington
Yuanyuan Shi,
University of Washington
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