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Growth Areas for OpenADR




OpenADR sits at the intersection of DSOs and Flexibility Resources

= The nature of that intersection has evolved over the last ten years.
= Broader array of flexibility resources.

= Changing nature of the flexibility providers.

= Acceleration of developments, particularly in e-mobility.




OpenADR Evolution: Large Commercial and Industrial Loads
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& Warehousing

Railex®

Energy Management Success Story

Auto-DR Puts Railex® on Energy-Saving Track

The newestmega-trans boad roﬁx'med
distribution center operated by Raileo®
— @ natiormide full-service transport,
logistios and distibution firm — sees
signifioant savings with use of an energy
management system (EMS) to oontrol
energy consumption during  pesk
K riods and automaticslly participate in
mand Resporse (DR) programs.

Looated in Delano in Contral California,
the throe-yearcld facility includes
25000 square foot of refrigerated
spane and and ships about 80 to
20 rad oars of perishablo goods @ week,
with the number fising =5 high =5 180
cars a wesk in summer months. To build
the Miiz, Railex® usod the statowide
Savings By Design (SED) program to
reooive design ssaistance and @ §150,000
energy officency incentive for high-
performance new building eonstruation.

As the favility’s business grew in its first
two years of operation, Railex® turned
to ws to look for opportunities to lower
its rising energy costs. “We wanted to
mske it 95 soonomioal s possble for us
to do business on a grander soak” notes
Railex® Semior Systerns Analyst James
Johrson.

Aftor helping Railox® idontify its DR
potential, Railex® deoided to wtilize

Automated Domand Response (Auto-
DA), which sllows oustorers with an
sutomated load oontrol system, such as
an EMS, to participate in DR programs
with no manual intervention, providing
fleoability and osze of use. Customers
presaloct their level of participation and
earn inoentives for peak-period ener
load reductions, which help ensura
adequate deo!mnr supplios and gkso
offer environmental bo

Raikoc® raceived 2 $72,400 DRtechnology
incentive for the controls needsd to
utilize Auto-DR. Reilex® Maintenance
Manager Terrall Estes says the incentive,
combined with the money saved through
DR avent participation, led to a return on
irvestrment in just four months.

Summer CPP Savings of Over $32,653

Raiko® mow participates in both the
Critioad Posk Pnarg {CPP) program (the
default rate for SCE bundlod service
oustomers with demands groater than
200 kilowstes (KWs)) and in @ Demand
Rosponsa Contract program with 2 third-
party sggregator.

CFP rowards customers for reducing or
shifting sleotricity us: uring critical
pask ngm whoqn hﬁammd ngnd price
for clootricity climb. During summer

Project Overview

SCE Programs Utllized:

*  Technical Assistance and
Technology Incentives
(TA &T1) Program

+  Savi Deosi
WD&

ponso
+  Critwal Pogk Pricing (CPP)
+ Doemand Resporse Contraot

300 kWS i0ad
reduction per CPP
event, yielding
savings of more than

$32,653

Incentives:
$222,400
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Energy Management Success Story

Nordstrom

Nordstrom and SCE's Automated Demand Response {Auto-DRK
Showing That Saving Energy is Always In Fashion

“The Right Thing to Do” Rasponse (DR} Programs with no

A nations! ratailer that salls the finest ~ Manual intervention, while providing

apparal, shoes snd accessories, Bexibility, scalabiity and case of usa. Estimated Savings by

Nordstrom akamys shows its customens

the latest in fashion tronds, But many  Customars pre-selact thar lavel of u-ﬂ Enorgy

customers may not know that tha participation based on their enargy ’"MYM"

nampmy:lsostaysonmpoﬂ:; gies and prog SUEEE A fashion

latest tro A\ Mlg a5
w:gm mnnagmmm mn‘"‘ ;mma'y&op;ﬂmrg’yhad ,pmﬁymaiw with 11 fullline

money and the environment while during DR :;nm:ﬂusmm and seven Nordstrom Rack stores

helping to ensure adoquate oloctricity  Ineentwves for pazk-pariod anargy in Southarn California Edison’s

supplics for tha ragion. load reductions, which holp ensura sarvice tarraory

:daqa:hokdnmysuppﬁu»f’»d . SCE
In the earfy 2000, during California’s Wzg Domand Rupom
nmfgymsa Nordstrom began 2 o fy for (A‘»Dg:g:‘ incantives,
mounuwsofu S’!)o hlonmt Critical ing

mm ﬂw\dwzndmoxp:;nhr e it

with shutting off display windaw e o g ofmonlhnnsszs,ooonop:yb(

lights, cove ighting, ndividual ot an Momscs' o Auto-DR

mearchandsa "‘Egm"nd some incantive from SCE totalad mora than foad reduction dmng

cooling load, stores :ﬁ:ﬁ “”'“.: mw: events in summar 2010 and 3.5%

raduced their energy demand in tiars. hin SCE’s sarvioe to mu::onmmrgympnrlqm

R; . in Southam Nord uses Auto-DR anabling

Calfornia Ediscn’s (SCE's} tachnology  technologies to participate in the SCE TECHNOLOGY INCENTIVES

incantives m Jor Auto-DR. Critical Poak Pricing (CPP) program,

Auto DR oustomers with an which rewards customers for reducing $526 000+

automated load control systom, such ::M"‘gmwd“""s' r

35 an onergy managemant system - plu:kpmodskmnm to

(EMS), to participats in SCE's Demand ~ 0cobar 1 whan cloctricity prices

chmb or demand s high.




OpenADR Evolution: Smart Thermostats, 10T

*  BYOT model

* Thousands of customers
select own devices

* 8 events with an average
750 watts of load
reduction per hour per
customer

* Energy savings during trial:

 3.6MW of average
energy reduction per
event (peak ~7MW)

e 115.2MWh of energy
saved annually
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Virtual Power Plants

VPP & OpenADR Alliance 4+ pearlstone

» NGESOQ is in the process of introducing minimum standards
around sales and marketing, cyber security, proposals,
contracts and complaints, giving customers the confidence
to make an informed decision about the aggregator they
work with.

(70 openADR

» Quraim is to develop a Virtual Power Plant (VPP) using the
OpenADR 2.0b communication protocol to securely and
reliably operate Demand Response (DR) and distributed
energy resources (DERs) over public Internet infrastructure, o
providing ancillary services to the TSO and DSO. rading

+ OpenADR benefits are clear. It provides a non-proprietary,
open standardised DR & DER interface that allows DSR
service providers to communicate DR, DER, and TE
(Transactive Energy, Blockchain & loT) signals directly to
existing customers using a common language & existing
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communications such as the Internet.

Cyber Security is an important component of the Smart Grid
and customers are getting more concerned about it.
OpenADR global standards helps to fulfil our role in ensuring
strong Cyber Security in the Smart Grid.
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("o openADR SUNPOWER'

]
V P P [ | Evo I u t I o n OPENADR CASE STUDY- DISTRIBUTED ENERGY RESOURCES
SUNPOWER VIRTUAL POWER PLANT
PROJECT GOALS

. ROOfto p S o I a r Ag g re g at i o n SunPower’s VPP platform needs to interface with utility DERMS platforms to

ensure its customers” Sun'Vault storage systems are charging and discharging in
concert with the needs of the utility grid. It needs to enroll the customers in the

= SunPower — Southern California Edison; progra,dpeich sesning o th iy kel bl e op s
= Swell Energy — Hawaiian Electric
PROJECT IMPLEMENTATION

= Alliance Member Companies Exhibiting at RE+| ... cosmm o somomcastmass
¥PFP2 and CT-ESS program all required SunPower to develop to the OpenADR

] A utOG ri d specification. These programs involve several California and New England
utilitics. OpenADR allowed SunPower to develop a more uniform implementation
than having to develop multiple different APQ integrations.

= Ampcontrol %D“Afk

The implementation utilizes all four OpenADER services:
.

Register: registering the VEN to the VTN
= Eato n « Events: receiving events from the utility, sometimes targeted to specific sites smaﬂLoads-“
using resourcelDs
| 1 +  Opts: allowing users to opt out of specific events wsing their MySunPower
E I e Ct rl q app and relaying that back to the utility SPQC Sheet
« Reporting: sending the utility continuous telemetry data to report on battery
] Energpo rt or site perfermance on an engoing basis
1 SunPower can report on just the performance of the battery or on the overall Number of Circuits 14 Dimensions (Hx W x D) 12.81” x10.08" x 2.52"
= F ran kl 11 W H consumption of the home. SunPower's OpenADR certification shows wilities that (mhmw Case Dimensions 137 x14.98"x647"_|
choose to use the protocol that it is ready to handle their DERMS integrations. Wojgtt ::: 4!
Max Continuous Current per 80A Max Temperature
= Fortress Power ol el o 0 ¥ AR
ReX icos Mounting Holes
Channel =
= Qutback/EnerSys r.mww W e
L-L300Vac Enclosure Rating NEMA 3R
= SO | 'A r k Installation Style

= SWTCH
= Schneider R
= Siemens

= Next Generation VPP Trends \I}VEI-II\IAI‘ET\{%”I;JSSSIBLE
= QCe"S, SOIarEdge, MCE THE VENETIAN'.GONVENTION &/ EXPO
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VPP - Manufacturer Evolution

“ Market leading panel
manufacturers are diversifying
into grid services.

= Adding utility program
development capability.




VPP - Community Choice Aggregators (M CE

= Marin Clean Energy won $5 million U.S. DOE grant

= MCE will leverage its status as California's first Community Choice
Aggregation (CCA), its work as a load-serving entity (LSE), scheduling
coordinator and registered Demand Response Provider (DRP) to
demonstrate how CCAs can use Virtual Power Plants to

= create new opportunities and value for the buildings they serve
= enhance grid health and reliability

= Increase local resilience and public safety
= reduce dependency on gas-fired peaker plants
= decrease carbon intensity

= support quality local jobs and workforce

https://www.openadr.org/mces-vpp




VPP - Assembling Multiple DER \’VeVO

SolarEdge Acquires Wevo Energy, EV Charging Optimization and
Management Software Startup

Kraken Technologies and SolarEdge Technologies, Inc. are today
announcing a strategic partnership to unlock low-cost, green energy

for SolarEdge Home Battery customers around the world.
LONDON & MILPITAS, Calif.--(BUSINESS WIRE)--Jul. 25, 2024

solar=lels(=
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E-mobility - Alliance EV Membership

ads-tec Energy
Ampcontrol
AMPECO
AmpedUp! Networks
AmpUp

bp pulse
CarMedialLabs
ChargePoint
Driivz (Centrica)
ElaadNL
Electric Era

eMotorwerksA

Epic Charging (EnerSys)
EVBox

EV Passport
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EV Range
EverCharge
EvoCharge
Fermata Energy
Ford Pro Charging
GreenFlux

MOEYV Inc.

Powerley
Saascharge

Synop

SWTCH Energy
WattEV

Zerova Technologies

NEW IN 2024

Buzze
Wangbang (StarCharge)
Micro-Star
ELECQ

Monta
Al-RIDER
OpenRoad
Orange Charger
EVCHRON
Payenergy
Wevo Energy



E-mobility
and
Automotive
OEMs

ChargeScape
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Utility DRAS

// OPEN VGI PLATFORM \\

A

Home EMS

N\
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\\
7
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Network
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N\
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\,

EVSE Network
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J/

Systems Coordination

Grid Services
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Demand Response

Renewable Balancing

Measurement &

Verification

Demand Charge Mitigation

Dynamic Pricing

Phase 3 Extensions

Frequency Regulation

Energy /ISO Market

«

Privacy & Security

Interface




Smart Appliances now in focus in U.S.

ENERGY STAR
Discussion in U.S. around smart appliances as untapped grid resource.

A
EEEA

In particular - cost effectiveness and carbon impact of electric heat
pump water heaters (HPWH) was recognized.

But large appliance OEMs weren’t focused on the opportunity.

So, three initiatives:
Energy efficiency standards via U.S. Dept of Energy — Energy Star program.
State requirements — Washington, Oregon, California
Need for connectivity -
CTA-2045 — the technical standard.
EcoPort © - testing and certification program.
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CTA-2045 Standard

Universal Smart Grid Device
Communication (SGD)
Module
(UCM) e.g., EV
Any Appliance
Communication A/C Socket HVAC
System or Interface Thermostat
D/C H20 Heater
! type ! Solar
! . ! Pools
e.g., AMI e.g., SEP I ! i etc
HAN,LAN | OpenADR i ' E
cellular, FM | ClimateTalk --- Protocol !
Pager, etc. etc. Pass-through 1 App layer
T & Appl or RS (Line Voltage)
ransport pplication i PHY | - ine Voltage
Layer Agnostic Basic DR Appl ayer <., SPI (Low Voltage)

Modular Interface - Block Diagram
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EcoPort ® <> OpenADR Interoperability

Premises
Energy / Demand Response / Distributed L A A A A A A A A
Energy Resource - Management System

OpenADR-4o-CTA-2045
(E/DR/DER MS)

(OpenADR.UCM)

\‘\.\‘\‘l\.\‘:

OpenADR 2.0 CTA-2045-A

Operator
a q«
Operator

Interface .
Prices
Event Triggers
To Other Systems # GHG Reqts
Process
{L&. Event wrigger, price schaduls, real- - o
time feed, MV, arc) Reporting Controller

T e L T T T Tt

R T

Grid Service
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EcoPort ® Certified Appliances
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EcoPort® Update EOY 2024

Market — Energy Star reports 30% annual growth in HPWH sales

EcoPort® Certification 2024
Rinnai, Colmac, Eco2 Systems, Small Planet USA, Navien, GD Midea

OpenADR Certifications of Appliances
Cielo, GE Appliances, Airzone

Regulatory — California introducing FDAS water heater docket soon

U.S. distribution utility programs for grid connected water heaters, appliances
pilot programs .

Work in progress on commercial “Connector Platform” for EcoPort products.
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Thank you!

Contact:

Rolf Bienert

Managing & Technical Director OpenADR Alliance
rolf@openadr.org

Education Programs Marketing

Don Dulchinos Shannon Mayette

don@openadr.org shannon@openadr.org
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