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e-Radio UMC - Utility Message Channel
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Past attempts at plug/play
Appliances; proprietary plugs (AOS, Rheem, GE,
etc)

EV (ODB II)
External Switches for resistive WH

Video of early CTA: e-Radio NPR, EPRI Youtube

Video
. https://www.youtube.com/watch?v=RGy0GTMLdAYQO



https://www.youtube.com/watch?v=RGy0GTMLdYQ

1.

2.

3.

4.

BPA arch and full detailed report
e (CTA-2045 Water Heaters - Bonneville Power

Administration (bpa.gov)
EV example from CTA UCM: XPERI & TX video
e https://youtu.be/9UNGJI8Y5|D4
WatterSaver w AEA/PG&E
e LTE UCM w/ FM/RDS/HD
HPWH OEM
e ALU



https://www.bpa.gov/energy-and-services/efficiency/emerging-technologies/portfolio/cta-2045-water-heaters
https://www.bpa.gov/energy-and-services/efficiency/emerging-technologies/portfolio/cta-2045-water-heaters
https://youtu.be/9UnGJ8Y5jD4

1.Supply chain health

« HW build

e SW integration and support

« Comm issues: coverage, reliability, costs
2.Scale needed

 valley of death
3. Vision going forward

e Pooled inventory

* Pooled resources to OEM and aid field

deployment






FM-

responsive
Appliances

Pre-production FM- responsive dishwasher and refrigerator (2008)



FM-

responsive
EVsS

June 2012 EV project & IEEE ITEC paper



FM-
responsive

Heat Pump
Water Heater

HPWH responsive to KUDL FM in Sacramento, July 7t 2021



FM-

responsive
Thermostat

2007 & 2021 FM Open ADR Thermostat in Sacramento



m PCT installed in homes and businesses in CA,
TX, ON
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Partnership w XPERI
CTA-2045 DC UCM
(EVSE)

SAE J1772 (EVA

plug) .
NACS compatible
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North America
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KUDL FM RDS & HD March 12, 2021
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as carrier of
European grid
info

- e-Radio is working with

EU Fleximax project
towards sharing
information and
leveraging common
solutions towards global
scale

. Active advisors on

NA/EU collaboration on
with LBNL connection

- Radio France as radio

carrier and possible
public disclosure events
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of Texas Grid
INnfo

- KUT — University of Texas at
Austin FM station authored a
series on the Texas Grid:

. https://www.npr.org/podcasts/
1004840920/the-disconnect-
power-politics-and-the-texas-
blackout
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https://www.npr.org/podcasts/1004840920/the-disconnect-power-politics-and-the-texas-blackout
https://www.npr.org/podcasts/1004840920/the-disconnect-power-politics-and-the-texas-blackout
https://www.npr.org/podcasts/1004840920/the-disconnect-power-politics-and-the-texas-blackout
https://www.npr.org/podcasts/1004840920/the-disconnect-power-politics-and-the-texas-blackout
https://www.npr.org/podcasts/1004840920/the-disconnect-power-politics-and-the-texas-blackout

Jackson Wang, P.Eng.
CTO, e-Radio USA Inc.
Jwang@e-radioinc.com

408 469 4376 (ph)

303 Twin Dolphin Drive
6" floor, Redwood City,
CA, 94065
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Stake Holder Overview

How to Scale?



Grid & Carbon Signals to Devices - Stake Holders

ISO UTILITIES AGGREGATORS



Grid & Carbon Signals to Devices - Stake Holders
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Grid & Carbon Signals to Devices - Stake Holders
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Grid & Carbon Signals to Devices - Stake Holders

BUILDING
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Grid & Carbon Signals to Devices - Stake Holders

BUILDING

CONTROLLER
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Grid & Carbon Signals to Devices - Stake Holders

Wants Universal Remote!

CUSTOMER
- OWNER



Grid & Carbon Signals to Devices - Stake Holders

Wants Universal Remote!

Residential it is VOICE

CUSTOMER
- OWNER



Grid & Carbon Signals to Devices - Stake Holders
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Grid & Carbon Signals to Devices - Stake Holders

BUILDING

CONTROLLER
\

85% Don’t have one

CUSTOMER
- OWNER



Grid & Carbon Signals to Devices - Stake Holders

How Open Standards Help — But you need the port!

* Provides Alternative Communication Paths
« Competitive Pathway to Devices

» Future Proofs (swap out module)
e (Can function as Universal Remote

« Add Functionality More Easily



SkyCentrics Products and Services

EcoPort SkyBox GEBTool



CTA-2045 EcoPort Updates



CTA-2045 Certification & QPL




CTA-2045 OEMs




CTA-2045 appliance family

PTACs

EV Chargers
Pool Pumps

Hot Water

Heaters Heat Pump HVAC
Mini-splits



CTA-2045 appliance family

Pool Pumps EV Chargers
Load Shifting Load Shaping-Frequency
Response
Stores hot water for 8 hours
Can Load Up .
Can Advanced Load Up  Variable Power between 0-100%
and store more * Frequency Response Possible —

No damage to product from rapid changes



SkyCentrics EcoPort Communication Options

FM Radio (e-Radio)



SkyBox



SkyCentrics SkyBox Options

SKU 1 SKU 1a SKU 2
CTA-2045 CTA-2045 24V powered
EcoPort EcoPort
to Modbus/BacNet to Modbus/BacNet RS-485 ports



Projects using EcoPort and SkyBox



SkyCentrics DREAM Platform

— RESTful API
— Requests Requests
Load Shift Occupant
Receives Comfort
Energy Savings
Receives
Cloud Platform &
/7 Apps \
Data /Utility Real-Time @
Agents Device e
Weather, ToU pricing, Monitoring Lifetime [_)ata
AMI data Co-ordination Analysis
$ Control OEM Troubleshooting
Utility Planning
Utility Rate Design
Building Design Learning
API CTA-2045 Bacnet
. @ /MODBUS
Mtility
SIEMENS ZENPHASE
V\|/-|0t Thermost Sen/sors HVAG
JYORK bu.l-l r Hez:atirr at Controls



Cal Flex Hub Projects

Day Ahead 24 hour price shapes



Cal Flex Hub Projects
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Navigant
Cost-effectiveness
of DR for
Residential
End-Uses

0.09 kW
per heat pump
Water heater

0.61 kW
per Pool Pump




Pool Pump SMART Event Behavior

Load Up

Schedule
cut short
to
offset
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Pool Pump SMART Event Behavior

Extra

Time

Added
To Schedule

Shed
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Cal Flex Hub Projects

Low Cost Cellular to Wi-Fi for DAC




Gas Demand Response

Gas Demand Response Proposal
for Multi-Family, Hotel, Commercial Pool Heaters

Modbus » CBW » Gas Heater



Gas Demand Response

Optimize Pool Heater to weather:
Outdoor Air Temperature, Solar Gain

Modbus » CBW » Gas Heater



Gas Demand Response

Savings about $5,000 per year for average
20’ x 40" pool, and can do gas DR



Connected Communities Project




Multi-Family is a sweet spot
-\

Garden Style Highrise
126 apartments — 6 per building 100 apartments
21 buildings Low Income

Solar + Battery + 126 ECOPORT water heaters Central System



Commercial Equipment Now Here

Shiftable Water Heater Load = 20,000 watt-hours



Hawaii is providing $2,000 per water heater
in Multi-Family developments...

...if the water heater can be
shown to be controllable

by a solar array.

That carport has a direct link
to controlling 140 water
heaters.



Utility Focused Part of the Platform



How Utilities Send SkyCentrics Signals (again)

How we send signals to buildings

Transactive
EEEEEE




GEBTool
Grid-Interactive Efficient Buildings (GEB)



Grid-Interactive Efficient Buildings (GEBs) could save up
to $18 billion per year in power system costs by 2030, or
roughly $100 to $200 billion between 2020 and 2040

...but less than 2% of commercial buildings are connected!

> » =

Source = A National Roadmap for Grid-Interactive Efficient Buildings - gebroadmap.lbl.gov
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Whole Building Meter Analytics

40,000 sq. ft multi-tenant office building
Historical electricity meter data since 2015
Track real-time usage and historical patterns

Manual and automated alerts



Predictive Analytics

SkyCentrics Analytics Infrastructure

Multiple data streams
Flexible and scalable data ingestion

Real time analytics
Continuous data analytics in real time jl>

Actionable insights
Operations automation and maintenance

Anomaly detection
Diagnostics and fault detection

Predictive analytics
Comfort and energy efficiency
optimization



We connect to these DERSs, and can connect to any DER by API, EcoPort, or SkyBox

@ Thermostat/HVAC &=b Control Systems “ Water Heaters Eﬂ' EV Chargers ¥4 Solar Inverters

SIEMENS

il Meters
M Occupancy

buﬂr
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!! Greenhouse
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By making it easy to migrate,
we get lifelong customers

WHY WE ARE UNIQUE

Open Standard Independent Data Layer e

Multi-cloud Easy access by API
Able to easily migrate Other open formats available (Brick, etc.)
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Command & Control Walled Garden Open Data Ecosystem

* Harbor Research Data Ecosystem Orchestrators, August 2022



Commercial loT is 10 years behind Residential, but will end up in the same place

Residential

ax Matter

Command & Control Walled Garden Open Data Ecosystem

__Commercial

SIEMENS




SHIiFTED ENERGY

Connecting Smart Appliances to the Smart Grid



Leadership Mission

Shifted Energy helps utilities
integrate clean energy, build
customer trust and balance the
grid through monitoring,

Forest Frizzell Olin Lagon Matt Motoki o ]
: - optimization and customer-
Co-Founder & CEO Co-Founder & CTO Elegief Egé?ngglregt\;\'/s(t) . )
e v o 2 e matvmar friendly load control.

Core Expertise

= Data Science & Machine Learning
a 10T Devices & Communications
) ] ) » Scalable Software Architecture
Jennifer Ignacio Chris Murphy  Jonathan Howery - DER Forecasting & Optimization
Sr. Dir, Project Delivery CFO Sr. Dir, Client Success

DSM Project Development & ExecutiveFfinance, Multiple National Experience in DR & Energy s Underserved Community Engagement
Implementation CEM, LEED, AP Cleantech Companies Storage Markets




Grid Maestro VPP

Multi-Asset Grid Interactive Buildings
m Any connected device & comms protocol

m Real-time telemetry, forecasts, and status

m Monitoring and control tailored to asset type,

asset capabilities, and end users
m Integrate with any head-end utility system

m Web-based dashboard for rapid, low cost,

hassle-free pilots
m Customizable eM&V reporting

m Scalable architecture



Machine Learning-Driven Aggregation & Optimization

Grid & Network Services

m 7 Day Ahead Forecasting

m Peak Load Reduction

m Permanent Load Shift

m Load Build / Renewable Firming
m Emergency Demand Response

m Fast Frequency Response




Shared Stakeholder Value

Low cost, scalable, high uptime and
flexible DSM resource

Precise capacity forecasting
LSEs &
Grid
Operators

Automated M&V reporting

Hard-to-reach consumer
engagement

Courtesy checks
Property
Managers &
Owners

Maintenance alerts

Support sustainability
targets

Host
Residents

OEMs &
DER
Providers

Support for sustainability initiatives
Program incentives

TOU savings

Solar self-supply

API-based, asset agnostic
platform for turnkey VPPs
Incremental grid service capacity
for existing customers

Ability to recruit and benefit multi-
family, renter and LMI customers



Shifted Energy: Grid Service History

Discovery

Product Development

e Energyprograms engaging 3,000+
mostly hard to reach homes

e Piloting of over 700 endpoints, 5
market ready technology

e 500 GIWH deployed w/ EEx, HECO,
and Hawai‘i Energy

e EEx Ideation Track

Location / Endpoints

Grid Maestro System V1.0

Product Development

Scaling Grid Maestro

Product Development

e Field testing CTA-2045 on 65
gallon HPWH in partnership
with Hawai‘i Energy. Data
share with HECO.

e GSPA1 award and first o Worked with Cadmus and
deployments begin HECQ on eM&V project
e Work with Hawai‘i Energy to e Contine GSPAdeployments

focus on LMl recruiting

) ) Locations / Endpoints
Locations / Endpoints

e Oahu &Maui/ 1,700 e Oahu/ 40 . '(\)A;}ﬂ//i(,)(?oo
2016-17 2019 2021-23

2018

R&D to GM V0.9

Product Development

e Piloting multiple stacked grid
services as lead up to GSPA

e loT communications and ease of
installation

o EEx Go To Market Track

Locations / Endpoints
e O@hu/ 20

2020

Commercialization

Product Development

e 2.5MW GSPAdeployments continue

e SE was the first contractor to bring
any capacity on-line and held that
distinction for 2 years

e Tested FFR 2 with 90 V.2 Ara
controllers in Partnership with HECO,
EEx, and Hunt Development

Locations / Endpoints
e O%ahu/ 1,500



Load Control Switches: Tech Evolution

Load Controller Challenges

m  Manufacturer Variations
m  Evolving Communication Methods
m Installation Time & Cost

Past: Timers/ “Dumb” Direct Load
Switches

Analog Timers

One-way Communication (On/Off)
Costly Device & Installation
Unreliable Communications

Present: “Smart” Devices

Two-way Communication
Low-Cost Device

Machine Learning/ Forecasting
Expert Installation Required

Future: BYOD

Standardized Interface (Universal Communication
Modules)

Future-ready Communication

Consumer Installation



Load Control Switches

Low-cost solutions for assets which are not already
“smart”

m Complete control & analytics for older models
m Inclusive device solutions

m Integration capability in existing utility DR and thermostat programs
Variety of control alternatives

m Wired: 120/240VAC; 30/50/90A relay or low voltage contactor
m CTA-2045
m Plug-in: 120/240VAC; 30/50/90A relay or low voltage contactor

m +/-2% sub meter for current, voltage & frequency
Integrated, Flexible loT Communications

m Pre-provisioned for automated commissioning

m Near-100% asset uptime

m Integrated, world-class cyber security




Shifted Solutions: Grid Services

m Comprehensive aggregation and
optimization

m Industry-leading range of available
services

m Simple web-based portal

m Fully customizable grouping, dispatch

and reporting

“We are so excited to work with Shifted Energy to support the
deployment of grid-interactive heat pump water heaters in our
communities. New to the efficiency portfolio, these smart devices
willnot only provide customers with energy bill savings, but also
help to inform future grid flexibility programs in order to meet our
clean energy and decarbonization goals” - Caroline, Implementer



Shifted Solutions: Maintenance ldentification

m Issue identification based on device-level
usage patterns and anomalies

m Detection capabilities for leaks, broken
elements, breaker flipping, and

operational inefficiencies

m Automated notifications

m Monthly reporting

“Since the installation of the water heater controllers.., we have been
able to address several water heater issues, ranging from failing elements
and thermostats to finding a leak...We are very impressed with the
outcome of having these controllers and having these provided at no
cost to the property is a very valuable service that APS has provided to
us.” - Jackie, property manager



Shifted Solutions: Program Design & Engagement



Learn more
www.shiftedenergy.com

Get in touch
Jennifer Ignacio
Jennifer@shiftedenergy.com

Select Utility Clients

Select Global Partners
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