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Grid Stability-
the “New Energy Challenge”

Grid stability requires a balance between intermittent energy
supply and consumer demand = . EXtensive popularization of

renewable energy results in
unstable supply.

o Extremely difficult to balance the grid when there are more distributed

. _ g
energy resources like solar and storage and even electric cars on the - Gty @a’@“ff/
demand side of the grid ==/ Frequency )
. . . - . . : _,;:.' _I_H’\ [ -

To improve grid reliability, there is an accelerating trend by many Supply LJ_ Semand
electric utilities to deploy dates such as Time of Use (generation) (consumption)
o New rates can incentivizg customgrg tq consume energy during times e LD
when the cost of generating electricity is cheap and vice versa o ¢¢ = A

o This will not balance the grid in real time but will help balance the
supply and demand for a more moderate load shaping

osakagas.co.jp



TOU - Pricing based on costs

Innovative rate structures for residential energy consumers meant to incentivize customers to
consume energy during times when the cost of generating electricity is cheap, and to
disincentive energy consumption when the cost of generating electricity is high

PGE
Peak Pricing 4-9 p.m. Every Day
SCE

On-peak: 2:00 pm to 8:00 pm on non-holiday weekdays Super-off peak: 10:00 pm to 8:00
am every day Off-peak: all other times (including 2:00 pm to 8:00 pm on weekends &
holidays)



Demand Is As Important As
Supply — TOU can help

For TOU rates to work efficiently, we need TOU-D4-9PM e e

o Automated and standardized method of communicating
Time of Use prices
Highest rates: Summer Weekdays 4-9p.m
» OpenADR 2.0a/b Price Signals Daily Basic Charge: $0.03 per day

Minimum Daily Charge: $0.35 per day

Baseline Credit: $0.07 per kWh up to your monthly baseline allocation

For example, if your monthly allocation is 200 kWh, you'd see a $14 credit on your bill
Eligible for bill protection

Better for customers who stay up late. May benefit smaller households in coastal areas with
moderately sized homes or condos.

o Standardized methods for providing M&V to the utilities
to help with further refining the TOU rates/periods Summer Retes AL

» OpenADR 2.0a/b Price Signals e emeiinas

Weekdays Weekends
27¢ XD 2t¢ | [27¢ [35¢ | 27¢
o Customer Engagement l TR— , L .
8am 4pm 9pm 8am 8am 4pm 9pm 8am
o Engage customers with impactful information 2 O C A 2 O C A
o Empower them to easily automate energy usage based on TOU + their [ sweeromresk [Jorpesc [T mieres omresk  avoverates e perkown
preferences

o Enable them to use off-the-shelf and existing devices



SCE Field Demonstration

200 Homes with

v'"WiFi Thermostat

v'WiFi Lightbulbs

v'Z-Wave Energy Monitors

v'Smart Speaker

v'Smart Meter

v'loT Energy Management system
=OpenADR 2.0b getting TOU Prices from
a VTN including day ahead prices for
more optimization
=*OpenADR 2.0b reporting Smart Meter
energy usage to the VIN
=Command, control, and optimization of
all devices

ISY Portal:
OpenADR VRY: v’ Integration
v TOU Price Signals with cloud
v" Reports based things
v' Analytics
ISYp94 ™ Alexa
& Y Q
SR (L b °)
Meter \ oo > (4
/ Mobile App

WiFi thermostat and light bulbs
Z-Wave energy monitors and plug loads



Customer Interface - Alexa

"What is my rate" - Energy Expert will then provide you with the details of your
Alexa, Open Energy Expert 74 J )

Welcome to Energy Expert! current rate pian

Alexa, open Energy Expert:
What's my electricity usage?

"What are the other rates" - Energy Expert will then provide you with the
details of all other rate plans for your comparison

When were my devices used?

Optimize Things

Alexa, open Energy Expert: "Enable text notifications" - Energy Expert will then notify you, via text
What devices are optimized? i C
Start optimizing my thermostat messages, when your rate is high
Set my savings level to high (or

medium | low)

Get I

Alexa, open Energy Expert:
— Help




Why Did We Use OpenADR?

v'Cutdown development effort by more than 70%

= Didn’t have to come up with, parse, and test parsing spreadsheets

= Didn’t need to worry about changes in periods and prices

= Automatically supported Day Ahead prices (even though the same)

™
= Reporting whole house energy usage didn’t require any development OpenADR ‘ 2 0
VUd

CERTIFIED

= Didn’t have to come up with a secure and automated process of

downloading/uploading rate files ™
= Easy integration with customer rates using Green Button (phase 2) OpenADR ‘ 2 0 b

CERTIFIED

v'Extensible (and profitable!)
= Utilities can use their existing VTN infrastructure

= The same solution will work with any VTN with zero (to very minor)
modifications and thus profitable



Measurement and Verification

5 Minute Interval Data
v' Smart Meter

= 20 seconds readings
= OpenADR 2.0b Report Service to the VTN at 1 minute intervals

File Name: Energy-Expert-Reports-2021-02.zip

v" Thermostat

Month: 2021-02
= State and Temperature
= (Can use OpenADR 2.0b Report Service Status: Report is ready
v Lightbulbs Last Changed: 2021-03-17 10:12:36
= State and Temperature Requested By:

= Can use OpenADR 2.0b Report Service

v' Z-Wave Energy Monitors
_ & _ _ _ CEEE Y Generate New Reports m
= Real time energy usage information for such things as ovens,

refrigerators, washer/dryers, etc.

= Can use OpenADR 2.0b Report Service
v/ Smart Speaker

= Customer interactions with Alexa



What can we do better?

v’ Customer registration/commissioning through OpenADR is still
manual

= One automated, getting TOU rates to customers is as easy as
commissioning only once

= This does not have to be part of OpenADR specs. Perhaps
recommendations just like Implementation Guide

v'Measurement and Verification is very important for refining the
TOU rates

= Using OpenADR Report Service only for Smart Meters. Report
Service can be used for almost any device (reference
Implementation Guide)

= Standardized reports cut development and operational costs
for both the utilities and the manufacturers
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