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Session 1 Agenda

* Overview — Jeff Harris, Chief Transformation Office, NEEA
and Geoff Wickes, Senior Product Manager, NEEA

* e-Radio, Inc. — Dan Nephin, Director of Technology
Development

* Generac Grid Services — Doug Gross, VP of Sales &
Business Development & Jonathan “JT” Thompson, VP of
Enterprise Sales
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Flexible Loads, Barriers, Opportunities

Jeff Harris, Nick Leritz, Geoff Wickes,
Chief Transformation Sr. Market Sr. Product Manager
Officer Transformation

Manager
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Northwest Opportunity Description:

“Ability to dynamically manage loads to maximize
the efficient and economical use of energy to the

benefit of the Northwest power system.” Flé)gigﬁity

“The more aggressive the
electrification initiative,
the greater the need for
flexibility to meet
changing demand and to
manage the electrical
grid.”
- EPRI, Seattle City Light
Electrification Assessment
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Presenter Notes
Presentation Notes
[Jeff]
Load flexibility: 
Applying the tools of market transformation to support the region’s ability to shift/ shed energy demand to maximize the efficient use of energy on the grid. 

Value to the region:
Targeted demand reductions, load building and system balancing
Avoided system costs (e.g., reduced capital expenditures for new generation capacity, reduced energy costs, geographically-targeted transmission and distribution investment deferral, and the provision of ancillary services).
Increased system resilience

Key Message:
Focus is on MT for technologies and services that enable the efficiency use of energy; 

Not the traditional demand response that they’re familiar with; tying together loads that have smart controls that are able to be more dynamic is response to grid conditions. 
MT opportunities here in enabling technologies; not running programs 
NEEA is not running DR programs….


[
Evolution of Demand Response

Demand Response - Load Flexibility

* Focus on peak = Multiple conditions & benefits

* Infrequent - Often

°* Afew large loads - Millions of devices

° Add-on controls = Direct integration into devices

* On/off control - Multiple responses, intelligent devices

* Direct customer action - Autonomous operation
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Presenter Notes
Presentation Notes
[Jeff]
Traditional demand response engaged large C&I customers a few times per year. The focus was shaving peak. 
Today’s multi-faceted demand response is modern, automated, efficient, and packed with features. 
This shifts the benefits from primarily peak reduction to a wider variety of system needs…. 
Shifting loads
Meet ramping needs
Integrating renewable resources
Managing the load associated with electric vehicles (EVs) and strategic electrification
Responding to peak or extreme weather events

Key Message:
Traditional DR between utilities and key accounts, didn’t rely on technology innovations or market support. Load flexibility revolution will require market engagement to ensure both the integration of features that both enable flexibility and standardized communications protocols so they can talk to each other and the grid. 
Traditional DR no place for NEEA; Load flexibility needs MT to get equipment to embed capability
 



®)
Key Concepts: Dynamic Load Management

Shed sHEp Load Shed:_Reducing load based during
) peak capacity events

* Example strategies: dimming lights, raising cooling
pen setpoint, slowing down EV charging, grid emergency

Busiding Load (kW)

Load Shift: Moving load from periods of

Shift
A SHIFT  high-demand to surplus

* Example strategies: pre-cooling, charging/ discharging
batteries, moving EV charging times

Building Load (kW)
|
#

Source: .quFle_xI.—lub f ...........
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Presenter Notes
Presentation Notes
[Jeff]
Load Shed: Reducing load based during peak capacity events
Example strategies: dimming lights, raising cooling setpoint, slowing down EV charging, grid emergency 
Load Shift: Moving load from periods of high-demand to surplus
Example strategies: pre-cooling, charging/ discharging batteries, moving EV charging time
Key Message: 
Sometimes DR looks like energy efficiency, i.e., shed event. Sometimes the impact on energy use is neutral or may even increase load at some times, i.e., shift event.




Key Concepts (cont.)

Example: Grid-
Load Shimmy: Dynamic load adjustments within interactive water
) heaters
shorter time frames
Aciual
- system load
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Presenter Notes
Presentation Notes
[Jeff] Demand-side technologies to enable

Key Message:
Opportunity for value in small time increments. EIM is in 5 minutes increment.
Not just peak loads, creates a revenue stream from dynamic 


>® U.S. Cost-Effective Load Flexibility Potential

Regional
Potential:
A portfolio of load flexibility programs 198 GW
COUId trlple eXIStIng DR Capabllltyi 83GW (?mﬁdpeakgemand Bidding + EV Charging The NWPCC
approaching 200 GW (20% of system iy estimates about
peak) by 2030 Smart Water Heating 3 721 megawatts
of summer load
mGw """""" Smart Thermostats - -
@ reduction potential
2019-2030
59 GW 16 GW market transition: and 2,761
"""""" AMI depl '
Bchaviural+Smar[Tsta$6.?% Ofpea'lf} """"" %I Neu?f)oad Ev:goiﬁ::in megawatts Of
2 customer growth, .
oL Expanqed prf;g?rj:tt;nd T&D Expgnsion, Wlnter Ioad
Interruptible Tariff c::)r;;;r;ﬁ;r;af value streams rix;zv;?ii-:s IRt Tarsy redUCtlon pOtentIa|
by 2041.
Existing 2030
Capability Potential

Source: Brattle Group, 2019

8 | ©2022 Copyright NEEA.



Presenter Notes
Presentation Notes
[Jeff]

Key Messages:
Almost 70% of current DR capability in the U.S. comes from traditional commercial-industrial load management. 
Majority of future DR potential will be from demand-side smart technologies.
It will require new technology and market solutions to unlock this potential.
NEEA already working in many of these markets, has existing relationships with key stakeholders

Notes:
A study by the Brattle group in 2019 identified nearly 200 GW of cost-effective load flexibility potential in the U.S. by 2030 (20% of system peak). 
This potential would more than triple the existing demand response (DR) capability 
Estimated $15 billion annually in avoided system costs (with considerable variability from region to region)

https://www.brattle.com/wp-content/uploads/2021/05/16639_national_potential_for_load_flexibility_-_final.pdf
https://www.utilitydive.com/news/two-barriers-to-utility-and-customer-savings-with-flexible-loads-and-how-re/592084/


Flexible Loads as Balancing Resources?

BPA Balancing Authority Load & Total VER, Hydro, Fossil/Biomass, and o
07May2022 - 14May2022 (last updated 13May2022 14:

|— Load —— VWER —— Hydro —— Fossil/Biomass —— Muclear
12000 —

....................................................................................
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Flexible Loads as Balancing Resources?

Variability in Wind vs Loads

200
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100
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B
>& Capturing value frequently on small time scale

Variation in Wind/Solar vs Loads
March 6 2022, 10:35 PM - 11:55 PM
5-Minute Data
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Presenter Notes
Presentation Notes
Note:  To manage this variability would require interactivity with ~ 250,000 HPWHs in an opt-out load flex program.  No impact on customer satisfaction.

Western Energy Imbalance market could be source of economic value to support these transactions and dynamic system control.


()

& Factors for Flexible Load Success

Scale-up market adoption
Aggregate into meaningful, dispatchable load

Minimize impacts on customer comfort and
convenience

Integrate into T&D system operations
Maintain grid security
Protect customer privacy

Generate revenue stream that pays for the costs
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Presenter Notes
Presentation Notes
[Jeff]

Key Messages:
NEEA is well-suited to address some of these barriers (but not all) 
Example of where NEEA’s value prop/ skills would help:

Although the technical potential for flexibility is high, there are still quite a few challenges to enable flexibility programs that:
Better distribution-system control technologies
Lack of low-cost control networks and financing 
Unreliable communications capabilities 
Need for interoperability and open standards
Unclear value proposition
Lack of scale (i.e., need to move beyond pilots)
Current regulatory structure




Utility-side controls: 

Lack of low-cost controls and financing: The cost to implement communicating controls is a major barrier, particularly for smaller commercial buildings. While the cost-benefit ratio of many demand-side management investments may be appealing, large-scale financing has traditionally focused around smaller numbers of large investments like conventional power plants. Demand-side investments will have partially limited access to financing until they can be aggregated and standardized.

Communication capabilities: DR aggregators have noted that reliability issues with Wi-Fi-based communication protocols have led to unmet commitments. Other communications pathways are technically feasible (such as FM broadcast or mesh networks) but are not widely used for load management.The Brattle study notes that a lack of customer devices with the needed communications capabilities could push their 200 GW forecast out from 2030 to 2050. 

Interoperability and open standards: Extensive competition among EMS providers leads to proprietary systems that only work with devices from the same manufacturer, limiting the development of innovative applications. As connected buildings and building systems become more prevalent, standardizing building data elements is necessary to reduce data processing loads and enable consistency in repositories.

Value proposition for end-customers and utilities: Due to the lack of a consistent bulk power system value, the monetary compensation for participation in traditional demand response programs is often fairly small to individual end-consumers, even though the aggregated value to an individual utility may be large. This leads to expensive, ongoing customer engagement programs to keep participation high especially where end-customers are concerned about privacy issues or lack of control. Even with high-touch engagement efforts, participation rates tend to be low for opt-in demand response programs, typically around 15% of the eligible population.


Need to move beyond pilots: There are a lot of pilots out there to test new and unproven features of flexibility. However, most never become full-scale programs because they are being done without planning for full-scale deployment. That is an indicator of bigger problems of mistrust of technologies and of not addressing the disincentive to investment.

Regulatory structure (compensation mechanism for utilities): There have been/ or have planned some trials of innovative transactive or subscription rates that provide compensation to customers for allowing the utility to use their distributed energy resource for load flexibility, but if they are scaled, they would have to be worked into the traditional regulatory model.



()

W Market Barriers

Incremental costs for communications and
system integration operations management
equipment

Reliable and effective communication to end-
use devices across all operational time frames

Proprietary management systems that preclude
multiple vendors and deployment options

Lack of value proposition for customers,
market actors, and utilities.
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Presenter Notes
Presentation Notes
Lack of low-cost controls and financing: The cost to implement communicating controls is a major barrier, particularly for smaller commercial buildings. While the cost-benefit ratio of many demand-side management investments may be appealing, large-scale financing has traditionally focused around smaller numbers of large investments like conventional power plants. Demand-side investments will have partially limited access to financing until they can be aggregated and standardized.
Communication capabilities: DR aggregators have noted that reliability issues with Wi-Fi-based communication protocols have led to unmet commitments. Other communications pathways are technically feasible (such as FM broadcast or mesh networks) but are not widely used for load management. The Brattle study notes that a lack of customer devices with the needed communications capabilities could push their 200 GW forecast out from 2030 to 2050. 
Interoperability and open standards: Extensive competition among EMS providers leads to proprietary systems that only work with devices from the same manufacturer, limiting the development of innovative applications. As connected buildings and building systems become more prevalent, standardizing building data elements is necessary to reduce data processing loads and enable consistency in repositories.
Value proposition for end-customers and utilities: Due to the lack of a consistent bulk power system value, the monetary compensation for participation in traditional demand response programs is often fairly small to individual end-consumers, even though the aggregated value to an individual utility may be large. This leads to expensive, ongoing customer engagement programs to keep participation high especially where end-customers are concerned about privacy issues or lack of control. Even with high-touch engagement efforts, participation rates tend to be low for opt-in demand response programs, typically around 15% of the eligible population.

https://www.brattle.com/wp-content/uploads/2021/05/16639_national_potential_for_load_flexibility_-_final.pdf
https://www.utilitydive.com/news/two-barriers-to-utility-and-customer-savings-with-flexible-loads-and-how-re/592084/
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Stakeholder Ecosystem

End Use
Customers
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System
Operators

Regulators (PUCs,
FCC, Code,
standards)

Professional and
Industry
associations

Utilities

Aggregators

Each hub has unique drivers/
needs for connectivity/ flexibility

Individual needs must be
balanced with the others

Analogous to energy efficiency
ecosystem


Presenter Notes
Presentation Notes
[Jeff]

Same stakeholder organizations, but different players in some cases (e.g., T&D folks and customer service people at utilities) �Already working with some of these folks through EULR



Case Study: Connected
Water Heating


Presenter Notes
Presentation Notes
GEOFF – 10 minutes


> NEEA’s Experience with Connected Water Heating

Two Case Studies: \ “-l

 Advanced water heating specification
 BPA/ PGE demonstration project

Key Take-Away:

NEEA has leveraged its core competency of
Market Transformation, strong relationships and
market expertise to successfully influence the
evolution of connected water heating.
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Presenter Notes
Presentation Notes
Geoff:
Case studies today will cover how an energy efficiency specifications led to Flexible Load resources and what the Alliance’s region did with the largest water heating demand response pilot that led to state legislation.

We engaged in this work to level the playing field and reduce the low first cost competition (Electric Resistance) to HPWH  by doing our normal market transformation work. 
Scanning on options, 
Understanding barriers
Finding solutions
Leveraging our deep relationships with the market actors
Engaging with our funders, 
Understanding the value of specifications and providing the market a road map 
Speaking with one larger voice (Convening) 
Finding long-term sustaining solutions after the Alliance pulls out (lasting change)


What:

Coordinated the connection to 278 water heaters in
six utilities across the region

Partnered with BPA, PGE and PNNL on reporting
over 600 events in 220-day trail

Showed that HPWH can shift on average 0.21 kW
compared to 0.33 kW with electric resistance over
three different seasons (winter, spring and summer)

Drafted and published a comprehensive report that
is referenced in the water heating DR community
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Laid the groundwork for OR and WA requirement
that water heaters must be smart grid devices with
a standard communication port



Presenter Notes
Presentation Notes
What
NEEA was recruited to assist BPA and PGE with the conversations with the manufacturers for a demand response pilot
NEEA identified the qualified products, key contacts, assisted with messaging and ordered required tanks
NEEA field tested the communication protocol and provided needed site locations for onsite EM&V to validate communication linkage
Facilitated conversation with other funders to participate in the Pilot (Tacoma, Benton PUD, PSE, Energy Trust of Oregon and Snohomish) 
Pilot was the single largest water heater pilot using CTA 2045 by an order of magnitude at the time.
NEEA got up to speed on how connectivity could work (FM, WiFi, Cellular), Challenges, benefits and pitfalls
Coordinated the connection to 278 water heaters in six utilities across the NEEA territory




How an energy efficiency specification
from the Northwest shaped the future

for connected water heaters.

What: Alliance Advanced Water Heater
Specification created with industry and NW
utilities

[ PRESTIGE

How:

* Worked with ENERGY STAR to include
connectivity in spec and test method

" Case Study: CTA-2045

* Leveraged relationships with industry,
stakeholders to address barriers


Presenter Notes
Presentation Notes
Progression of events that NEEA helped shape the conversation
Provide brief background on our efficiency work that has driven improvements in EE – Since 2010 when NEEA created their formal program, we have gone from an efficiency factor of 2 to approaching 4.0 with newer products. Now numerous regions outside of NEEA point to our specification. 
What
Specification set the stage and development path for Industry (the first generated was called The Northern Climate Specification)
Worked closely with NEEA funders to tailor the specification to meet the needs of our territory and installations to maximize efficiency and utility
Identified and reduced barriers and Included those attributes besides EE (Noise, alarms, condensate management, warranty…) Now those are minimum features sets
Worked with manufacturers to overcome some of the attribute barriers to make better products- Story about Rheem was reluctant to change and then saw the wisdom of one open-source solution instead of every market demanding a different solution. They wanted “or” and as an industry we came to an “and” solution (CTA 2045 and their proprietary solution)
Rewarded industry top performers (Industry innovated)
Specification Ver. 5  started to include connectivity as optional, Ver. 6 made connectivity required at tier level 4 – Reference Standard, Ver. 7 lowered it tier level 3
How
NEEA Commented on ENERGY STAR ® that it should include connectivity V4 started and V5 has a voluntary test method, worked with others to include connectivity in their comments. 
Worked closely with industry to overcome the barriers to get connectivity into their Smart Grid Devices starting with water heaters
Engaged and leveraged EPRI and Consumer Technology Association to amplify the CTA 2045 standard – Socialize at ACEEE Hot Water Forum
NEEA was asked by the water heating trade association (AHRI) to participate in the1430 industry working group to require CTA 2045 on all electric and HPWH tanks 40 gallons and greater to have port. 



Results and Next Steps:

* Specification provides roadmap for the market: Virtually every HPWH -
= has CTA 2045 Port R
2 ° Policy makers leverage foundational MT work: WA and OR require CTA
o 2045 for every electric and HPWH shipped into the state.
'§ * HPWH Manufacturers buy-in: All manufacturers understand if they want S ==
f to sell HPWH (water heaters in general) they need to be connected éi
§ ° Market interest grows: Other industries reaching out to NEEA to =
understand requirement (commercial water heaters, pool pumps, HVAC, #
battery chargers, etc.) )
° National alignment provides market clarity & Scale: Engagement with
California Flex Hub and OpenADR alliance delivers value back to the e
Northwest. “”‘



Presenter Notes
Presentation Notes
Results
Now every HPWH Tier 3 or higher has CTA 2045 Port which is the vast majority of products for sale
Now State of WA and OR require CTA 2045 for every electric and HPWH shipped into the state. 
Now all manufacturers understand if they want to sell HPWH (Water Heaters in general they need to be connected)
Other industries are reaching out to NEEA to better understand how to get ahead of this requirement (Commercial Water Heaters, Pool pumps, HVAC, Battery Chargers, and others)
NEEA as been asked to participate as an Advisor on the California Flex Hub and holds an advisory board position on the OpenADR alliance

Strong relationships with key market actors
Standards organizations (ENERGY STAR ®, OpenADR, CEC,CTA, EPRI and DOE)
Manufacturers (Water Heaters, Communication Specialists, Aggregators and others) 
Utilities (NEEA’s funders and other utilities across the country who recognize the PNW leadership) 
Understanding barriers and working with the market or solution providers to solve them
Understanding the bigger long-term problems (Flexible efficiency, grid efficiency and variability of renewables and keeping EE solutions relevant)
Facilitating conversations between Utility Funders and manufacturers to meet the needs of the consumer
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e-Radio, Inc.

Dan Nephin,

Director,
Technology Development
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Presenter Notes
Presentation Notes
Dan has been with e-Radio since 2007 working on smart grid related technologies. He is currently responsible for the end-to-end e-Radio data-casting system architecture and overseas the development of all software, hardware and communication products for the company. In 2016-2017, he was the lead engineer on CTA-2045/EcoPort communication module and network in support of the BPA smart water heater research project, working closely with BPA, PGE and PNNL staff on all communication-related technical requirements.
Dan is committed to standards development activities with the CTA, AWHI and IREC. On the automotive side, he has been an SAE member for nearly a decade. Recent activities include authoring the technical language of the CTA-2045-B standard as guided by the working group and leading the security and price response activities in the AWHI connectivity working group.
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@-Radio
Summary

* Brief intro to e-Radio and EcoPort™ / CTA-2045 arch and
data flow

» Security of solutions

» One way or two way communication options

- Utilities or aggregator tools and commands

» Deploying devices and services

* How to handle dynamic scheduling and Time of Use

 Solutions for targeted distribution challenges




e-Radio
Goals

- Show that many proven and secure tools are available
today to start deploying EcoPort™ / CTA-2045 DERs like
water heaters, mini-split HVAC, pool pumps

» Inform that the longer we wait to incentivize smart DERs
with connectivity included by default, equals huge lost
opportunities

* The right steps taken now can allow low risk, future proof
solutions



e-Radio

e-Radio background

» e-Radio founded in 1999, focus on smart cars and
highways

» Worked with major auto OEMs to develop radio
datacasting

» Since 2005, active in smart grid:
- early work in California with CEC PIER T24 PCT 2006-8

- 2008 PCT demo in 2021 in Sacramento
- 2010 FM Radio based load control switch deployment in mid-west



€-Radio
e-Radio background

. Major CTA-2045 work:
2016-2018 BPA PNW smart water heater study - largest at the time

- 2015+ Major Utility FL lab & Tampa/St. Pete field tests: WH, load
control switch, EVSE, PCT, Pool Pumps

- 2020-22 PNNL PNW HVAC: Mitsubishi Mini splits
- 2022+ California WH w PG&E and AEA on WatterSaver program



e-Radio

e-Radio background

EcoPort™ / CTA-2045 UCM

hardware provider
AC form factor (FM radio +
Cellular)

DC form factor (FM radio +
Cellular)

EcoPort™ / CTA-2045 UCM
cloud, APl and integration
provider




e-Radio
EcoPort™ / CTA-2045

CTA-2045 is the Consumer Technm

standard 2045 "Modular Communications Interface for
Energy Management” — defines and specifies physical
plug, signals, link layer and app layer

EcoPort™ is the brand name for products that are
certified to a specific level defined in the CTA-2045
standard and are then listed.

The OpenADR Alliance is hosting the EcoPort™ brand
and certification: https://www.openadr.org/ecoport-info



e-Radio
EcoPort™ / CTA-2045 Information flow

SGD = Water
Heater, Electric r
Vehicle, HVAC, etc

External
Systems
network (cloud) network Systems

Not defined by CTA-2045, but concepts may “bubble up”

Facility
boundary

EcoPort /
CTA-2045




e-Radio

EcoPort™ / Install — Water Heaters
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&-Radio
EcoPort™ / CTA-2045 Benefits

- Open standard, anyone can develop technology and then get
certified, no wall-garden and provides a solution to stranded
resources

* The UCM universal communication module is
installable/swappable by customers — No truck roll!

- SGD focus on water heaters but don't forget electric vehicles,
HVAC, PTAC, and Pool pumps

« SGD controller is smart and receives advisory information
using CTA-2045

« SGD provides grid response but maintains customer comfort



€-Radio
Security of Solutions

D @G
A A

Physical interface [ \I[
considered secure f .

Secure TLS PKI with mutual
authentication (Zero trust)

Examples: \
OpenADR,
SunSpec,
Proprietary

Utility /
Al Aggregator

(cloud) network Systems

External
Systems

network

Cellular, AMI
mesh, LoRa, PLC Amazon AWS, Google
One way: FM / Cloud, Microsoft Azure,
digital Radio IBM, Cisco all audited to
follow FEDERAL security
standards

Facility
boundary




e-Radio

Security of Solutions

- UCM hardware security features, firmware updates,
unique |ID/certificate,

» Secure TLS on top of secure private communication
networks like cellular, no customer Wi-Fi

» UCM simple device, no complicated OS, locked down with
no backdoors, no malware



€-Radio
Enhanced Future Security (e-Radio)

External
Systems
(cloud) network Systems

Broadcast FM Radio is
physically and logically

separate from cloud, with
highly local information

Local 2" Factor Authe

Facility
boundary




e-Radio

Security of Solutions

 Cloud solutions are security mature, Amazon AWS, Microsoft
Azure, Google Cloud Platform, IBM Watson and Cisco are all
audited to FEDERAL security compliance standards

* Very important to address the security of the connection
between the utility and the aggregator, use two factor for
manual access and time limited access tokens for APls

 Auditing of logs and AlI/ML applied to access patterns and
action to detect abnormal behavior

- AWHI connectivity group is working on a security white paper



e-Radio

Two Way Communication Options

- Two way offers most control and feedback on granular
response. Usually higher cost and complexity with some
privacy concerns

* Wi-Fi only works with support and for more savvy users
and has security and reliability concerns (ex: 20% attrition)

 Local (no internet) device interaction with Bluetooth/
Zigbee/ Wi-Fi can be useful for certain customer
interactions

- Recommend private networks like low-cost cellular, but
AMI, LoRa or others are possible in some situations



e-Radio

Two Way Communication Options

- 1 minute data for one particular water heater, with available energy storage
(room to run) shown in blue and the power level shown in orange

Energy Storage Capacity (Wh)

2222222222

Power (W) r




€-Radio
One Way / Hybrid Communication Options

» Paging used in past with some success, but going away,
Satellite lacks deep building penetration

FM Radio is an option that already has a day-job (music/news)
Broadcast one-way reaches very large areas and populations
extremely efficiently with strong customer privacy
Cybersecurity attack surface is extremely small

Drawback is lack of granular feedback for certain programs,
though confirmation by meter/SCADA is possible




e-Radio

A Smart Grid Broadcasting Architecture

Applications
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€-Radio
e-Radio FM Radio + Cellular Hybrid

* Try to achieve the benefits of combined one and two way

- FM Radio for bulk/group messaging and security (two
factor, etc) applications

» Cellular available on demand for M&V, confirmations and
iIndividualized applications

- FM Radio reduces cellular cost, increases reliability and
security



e-Radio

Utility / Aggregator tools and commands

- With a two-way connection active, a number of feedback tools
are available:

- "ACKS"/confirmation of message response from the SGD

» Customer overrides, SGD device status (including errors
requiring maintenance in some cases!),

* Energy Storage capacity remaining (Wh) and power usage (W)

» These can be aggregated in logical groups or grid addresses as
needed for real-time or post-analysis

» Drill down to the individual device if needed to investigate
unexpected behavior



e-Radio

Utility / Aggregator tools and commands

- Mature programs with large groups that correspond to grid
address (feeder/distribution transformer/substation ) allows the
best opportunity for addressing distribution issues

* Individual addressing and optimization based on algorithms that
use machine learning and other methods are also possible

» Several Software as a Service (SAAS) platforms offer out of the
box functionality including peak shaving, dynamic GHG or price
signals, optimal load shapes based on real grid conditions, etc.



e-Radio

Utility / Aggregator tools and commands
C @ watttime.org/explorer/#4/46.67/-109.97 % O % O @ (Update })

m« ) WHAT WE DO v LEARN MORE GET THE DATA v FHTS

May 12th, 2022 12:00AM
O

Grid Emissions Intensity

Grid emissions intensity on a scale of

1= 100 relative to other electric grids.
Grid Emissions Intensity

a 50

In other words, lower on scale is the

cleanest any grid gets and higher on

the scale is the dirtiest any grid gets.
https:/fwww.watttime.org |

100




e-Radio

Utility / Aggregator tools and commands

» Current algorithmic tools usually require two-way connection,
but the industry is working toward edge intelligence that will
make many of these algorithms achievable locally on the UCM
with a one-way connection or with minimal two-way

» This will allow lower cost and increased scalability while
minimizing some of the privacy and security concerns with
having millions of two-way device connections

* The hybrid approach (one way and two way) solves now and
future



e-Radio

Utility / Aggregator tools and commands

Once you can reach devices, what next? Use EcoPort™
advantages:

Load Up (2 levels) to use now, Shed (3 levels) to reduce usage
EVSE and Pool Pump variable speed can use power level O-
100%

Customer preferences for more / less response from each
device on the same command, Thermostat offset or set point
change + more

- WH: Cold water protection and ALL: customer override locally



e-Radio

Utility / Aggregator tools and commands
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e-Radio

Deploying devices and services

WA, OR state regulation of CTA-2045 is growing the WH side of

equation and has eliminated “dongle-itis”. The port is required.

- EcoPort™ / CTA-2045 advantage is ease of deployment, once
smart water heaters exist: mail UCM and customer install!

- UCM manufacturers are working hard to drive down cost and
make install easy for willing customers (cellular, FM radio auto
install)

» Large incentives work for initial growth, what about scale? Opt-

out programs with a sensible default are recommended



e-Radio

Deploying devices and services
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e-Radio

Deploying devices and services

* On the aggregator/UCM cloud side, systems to manage
and message large numbers of devices exist today from at
least two manufacturers

- With large scale utilities still have the choice to integrate
with internal DERMS or third party SAAS (UCM clouds are
flexible!)

» APl integrations already exist for SAAS solutions today



€-Radio
Handling Time of Use

» With TOU, a good open format example exists: CEC MIDAS

» Built with all of US in mind, flexibility to be used outside Cal
Support TOU, real time prices, GHG, real time load flexibility
Provides a common framework to lower costs across all utilities
by reducing software customization

Can use simple or advanced methods convert TOU to EcoPort
messages automatically (like the dynamic GHG example below)
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€-Radio
Handling Dynamic Scheduling

» Other dynamic scheduling options available now

» |f carbon reduction is a focus, GHG signals based on
existing federal emissions data and balancing authority load
data have already been demonstrated

» Out the box, this allows customers to reduce carbon
emissions using preference slider or just using a default
response

* |[n addition, other load flex apps exist today that can use
the same approach



€-Radio
Handling Dynamic Scheduling

* Actual Mar 1, 2021 marginal emissions GHG signal (orange
line) for a California region (SGIP: Self-Generation Incentive

Program) with proposed simple overlay of threshold-based
commands

1

0.8

0.6 oSO o0 ™e, Critical Peak
0.4

0.2
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e-Radio

Solutions for targeted distribution challenges

- UCMs are individually or grid addressable

- Combine efficiency efforts with load flexibility by replacing
ERWH/Gas with smart HPWH with UCM pre-installed

» Get two benefits with one installation / incentive: lower load and
time optimization

- EV smart charging is even more impactful to the distribution
system

- One CTA-2045 EV charger exists, but utilities and regulators
could apply pressure to this industry like WH



e-Radio

Solutions for targeted distribution challenges

» Use SAE J1772, the standard for EV charging in the automotive
}No[jld to get shedding of load and power level control for spread
oa

- e-Radio is working on a universal plug and play EV adapter to
go in between the charger and car to provide load flexibility

» Works with all past and future level 1 and level 2 equip

 This will provide a bridge of functionality until low cost EVSEs
move to an open standard like CTA-2045

» Otherwise every utility must deal with 10s of vehicle telematics
APls



e-Radio

Thank you for your time

Dan Nephin
e-Radio USA Inc.
dnephin@e-radioinc.com
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JT Thompson

JT leads Generac Grid Services’ business development initiatives in the Central region of North America. He has over 20 years of experience in the energy and utilities industry, with previous directorial roles at Noble Americas Energy Solutions and General Electric (GE). JT has been involved in numerous global sales and marketing efforts, including trading, pricing and risk management, account management, procurement and sales of energy products, market research and fundamental analysis of complex electricity and risk management products. He has also provided oversight on global energy sourcing and risk management needs of commercial and industrial end-users. JT holds a Bachelor of Science degree in Biology from the University of Alabama at Birmingham.


Doug Gross

Doug Gross leads Generac Grid Services’ business development initiatives in the Western region of North America, where he is charged with forging partnerships with leading utilities and building and managing key strategic industry alliances and channel relationships. For over 20 years Doug has focused on enterprise software sales at the intersection of energy, information, and analytics. Prior to joining Generac Grid Services, Doug served in various sales and business development leadership roles at renewable energy, smart grid, and environmental commodities firms, Envision Digital, Sunverge Energy, SAS Institute, Opower, Hara, and Thomson Reuters. Doug holds a MBA in Environmental Finance from Columbia Business School and a BA in History from Colorado College.




Generac Grid Services

NEEA Product Council — Flexible Load Programs

>> Doug Gross, VP, Business Development
>> Jonathan “J.T.” Thompson, VP, Enterprise Accounts

May 17, 2022
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Grid Market Trends at a Tipping Point

The electric power industry will see significant transformation from decarbonization, digitalization and
decentralization

: 2 ! =
Decarbonization ] Digitalization =48 1 Decentralization .
of Fortune 500 issue In 10 years By 2025 Of DER Cost reduction in solar
sustainability reports | | equipment pricing over
| ' | ' 7 years(!)

Corporate PPA Announcements 'Value of the Digitalization of Energy | Change in Global Capacity
(GW) ($bn) (GW from 2019E — 2028E)

s AMER mEMEA mAPAC E A0 CAGR E Centralized é Dist:?t:fjted |
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Three macro trends converging: 
Push for decarbonization of the grid
Digitalization of energy
Decentralization of energy


The Genesis of Generac Grid Services
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Creating a complete value propositionENERAC | g5 e

Harness the power of flexibility from grid edge assets wile also creating an asset owner ROl

Asset Owner Value Proposition Grid Value Proposition

GRID
SERVICES

(5L e SNy, 2

> Increased ROI from Smart Grid assets > Grid stability, flexibility & reliability

> Enhanced customer engagement > Aggregated assets can be offered in

> Opportunity for new services energy programs and markets

- Sustainability & Reliability > Installed base and new installs

>
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Why the need for Generac Grid Services?
Exponential growth in behind-the-meter DERs: from energy storage to EVs and smart charging infrastructure to a plethora of smart appliances 
For grid operators, the increasing penetration of renewables combined with growth in DERs is creating both challenges and opportunities:
Challenges: grid balancing complications; increased wear and tear on grid infrastructure, etc.
Opportunities: ability to leverage flexible loads to balance the grid and relieve capacity constraints (e.g., demand-side technologies such as Distributed Energy Resource Management Systems – DERMS – that enable aggregation of DERs into VPPs and other advanced DR approaches)
Home and business owners, keenly aware of the need for resiliency in the face of directly observable, lived-experience climatic disruption (e.g., Texas in Feb ‘21; Pacific NW in June of ’21, etc.), are taking it upon themselves to make their critical infrastructure more resilient to disruptions to the power grid (e.g., adopting in unprecedented numbers technologies such as solar + storage and home stand-by generation)


Unlocking Grid Services Value

Cost Reductions

+ Capital Project Avoidance
* Minimize Technical Losses
+ Coincident Peak Reduction

Optimization
+ Asset Portfolio Optimization
* Hedging

Variability

+ Proliferation of Renewables

*  New Portfolio of ‘Edge Assets’
» Lack of Visibility & Control

DER Growth

+ Asset Diversification

+ Decentralization of Assets

« Lack of Aggregation & Orchestration

Economic

GENERAC &
—————=s—seTTEIRIIT

SERVICES

Technical

Markets
* Ancillary Services

« Capacity, Regulation, Primary, Secondary,
Tertiary Reserves, and Emerging Mkts (ex.
Energy Imbalance)

Business Model + Service Innovation
- Differentiated Service Offerings

¢ End-Customer Bill/Cost Reduction —
Demand Charge Management

* New Utility Business Model (s)

EV Growth
+ Global growth of charging stations

Operational Constraints
+  Coal Plant Retirements
+ Distribution Grid Mgmt Challenges

>



Creating Complete Value from DERs

DERs have the potential to deliver multiple value streams to multiple parties. Software is the enabler

O

Energy Trading
Capacity Planning/DR

Operations Planning

O

Solar Self Consumption
Demand Management
Resource Adequacy

Energy Imbalance

. DEVAO

Operations Scheduling

Iy Concerto

O

DER Measurement
Active Power Control
Secondary Reserves
Non-Spinning Reserves

Dispatch / DR

@ -5

Power Operations

O

Volt / Var Optimization
Voltage Management
AGC Response
Frequency Regulation

Frequency Response

. < 5 Seconds

System Balancing

Wholesale Value | (&68) Distribution Value ! @ End Customer Value

4

A 4

Buyoelg anjep

Timescale

>
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Representative GGS Customers
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Case Study #1: Portland General Electric

Achieving distributed flexibility at scale with a Virtual Power Plant /pes/
Solution overview Deployed Adaptors E{%{%%

Scope of services DERMS and VPP Software
VPPs 17 (266 MW)
Total assets 15,601

Flexibility Programs Energy Partner C&l DR (>100 Industrial loads)
Multifamily Water Heater (>3,000)
SMB T-stat (>150)
EVSE (~700 commercial + ~2,500 residential)
ADMS Integration

Electric Island

€€ we've been really impressed with the results of our VPP
program to date. We’ve seen faster integration and
enablement of resources, positive customer feedback,
increased realization rates, and overall greater value out
of the resource. We look forward to futher growth and
learnings in the coming years. 79 - PGE

Why did PGE choose Generac Grid Services?

Rationale

Energy Partner C&Il DR: Pelican relay, Pelican KYZ, KMC

SMB T-stat: Plican T-stat, ecobee

Multifamily Water Heater: Apricity ARA; Apricity CTA2045, Aquanta
EVSE: AddEnergie FLO, OpenADR VTN (ChargePoint)

ADMS: OpenADR Ven (ADMS)

Events

Ancillary
2020 Events, all VPPs: 207 Services

2021 Events, all VPPs: 538
Capacity & Distribution

Reserve Power Flow
Markets Control

Peak Energy

enbala
Management /l/l/ Concerto oL

Control

Energy Line Loss
Imbalance Optimization

Markets

dll/[/ﬂ Concerto Virtual

Software Platform Microgrid



Case Study #2: AGL Energy

The world’s largest VPP: Working with AGL to capture value from the Australian Spot Marketing since 2018 ._\,‘a’é|

Size <6 MW (phase 1) Solar self consumption
« Market opportunities worth $700 Million (50,000 batteries at full scale)

* Local distribution control and optimization
Integration of Tesla and SolarEdge technologies

Engagement overview Value delivered by platform Customer tech stack

Scope of services Virtual Power Plant Software

End markets Residential Energy Solar+Storage

Term 3 Phases in 5 Years
Value Spot Market Energy & Trading value Streams /gr;w:sgys @ ,,/////,, Concerto
Type Services + SaaS Software Platform

Capacity & Distribution
Reserve Power Flow

Markets Control |:|
Peak Energy Ay, ~ obalo Volt/VAR Dl:l[l[l
Management /l/l/ Concerto gontrol Cellular

Why did AGL choose Generac Grid Services?

({4 We selected Generac Grid Services for their deep

Rationale experience in power systems and a clear understanding of S RN oo
how to build a comprehensive VPP platform for AGL. 99 Imbalance el
~AGL Markets ? O-QIQ-O Solarl‘gllllz
i O_- D _-O T=ES5LA
el o'd POWERWALL

Microgrid OO e farreey



Leveraging Flexibility — Some Questions

Before pursuing flexibility as a resource, there are some
fundamental questions that every utility ought to ask itself...

What problems are we trying to solve for?
What existing programs do we already have in place?
Is there a need to create new programs to better address these problems?

Do we want to be able to gain visibility of — and control over — existing DER
assets in the field?

Do we have the wherewithal to tackle such a program ourselves, or do we
need to partner?

66



Grid Service Offerings

<
GRID
SERVICES
' EAP Turnkey Pay-For Performance\
(Technology + Hardware) (Hardware + SaaS + Services) y
’ - Il Concertor
° ‘ Call Center Marketing Hardware
Incentive
0 4 _ N\ _ N\ [ _ _ )
o * Access to Generac portfolio * Access to Generac portfolio * Dispatchable MWs as a grid resource
© * All products "Smart Grid Ready” « Leading software to connect & control * Incentives for customers with new or
dC, «  Competitive pricing « GGS takes on all the program existing assets
m * Access to dealer network management « Pay for what you get
\_ /. /L _/

Py
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Our Benefits

State of Washington
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> Leverage Installed base &
brand of Generac

> QOver 73K assets
> Approx 200 MWs

> Industry Leading software &
hardware

> Experienced delivery team
for performance &
advanced software
solutions
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Thank you!
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Platform Architecture

Power & System Program Mgmt &
Operations Q}@ Planning Customer Care

IEC 60870-5-101/104 IEC 61850 OpenADR 2.0 2030.5 (SEP2) Reporting Tools

Performance
Analysis

Customers

ﬁg Energy
Trading

Enbala Open API

Enbala Open API

Configuration

Cloud Adapter loT Adapter SCADA Adapter Primary
Instance Database
o. Analytics
Asset Vendor Cloud Platform loT Gateway Cloud/Gateway SCADA ~——
— N N
- - i ) N .

Cloud-to-Cloud Vendor Connectivity | loT Gateway Connectivity l Utility Connected | =2 Logging & Reporting
= Audit Nw___-| Database

N

Distributed Energy Electric Complex S e e Advanced Grid Scale Grid Scale
Solar : Storage : Vehicle : Loads : : : Metering : Wind : Solar

\/
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3r9 Party Integrations & Partnerships

A .
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Controls TRIDIUM Service Provider
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== Generac Grid Services provides the most extensive partner library in the industry


Presenter Notes
Presentation Notes
Bud


©2022 Copyright NEEA.

Q&A

Please continue to drop your questions into the
“Questions Box” and our moderators will bring
these forward for discussion.

Session 2 will convene at 1:00 p.m. Details &
registration link are in your Outlook invitations.
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