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The “CalFUSE” Vision

= Widespread adoption of
J'' demand flexibility solutions

<+--- Flexible Demand - ~---+

..leading to a reduction in peak loads, =» Reduced peok loads,
energy prices, and required infrastructure... energy prices

infrastructure needs
— Lower peak
load means less
infrastructure cost.. = Reduced cost of service
PEAK Wholesale
LOADS Electricity Cost

...and customers —
Q buy more electricity @

when it is cheaper

"Advanced Strategies for Demand Flexibility Management and Customer Compensation”
Energy Division White Paper and Staff Proposal, June 22, 2022
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“Smart Home" technology can enable demand flexibility

INDUCTION
COOKING

HEAT PUMP
SOLAR + BATTERY
V STORAGE INTELLIGENT WATER HEATER
CONTROL

ELECTRIC
DRYER

V EV
CHARGING

HEAT PUMP
HEATING AND

COOLING

Solar + Battery: Battery stores excess
energy from excess solar when demand
is low and discharges during evening
when demand peaks.

Water Heaters: Pre-heated water is
stored in an insulated tank when
demand is low, ready for use during
evening hours or when demand peaks.

Smart Thermostats: Optimize HVAC
usage by pre-cooling when demand is
low, minimizing AC usage when
demand peaks.

Electric Vehicle (EV) Chargers: Delay
charging during peak hours and move
to times when optimal for both cost
reductions and grid conditions.
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Large customers are price elastic with automation

ASP data feeds

Price Telemetry/Status
Platform \

Historic Data without
Preferences

Subscriptions Agent Day Ahead

. - - r
Porfgleorzs Optlmlzer Dynamic Prices =

Transactions. ASP Agent(s)

Messages Historic Data
Preferences

Positions and Tenders

ASP Control
System

&> California ISO
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Total Building Power (60min-MA) [kW]

SCE pilot demonstrated customer responsiveness
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Figure 17: Comparison between the load profiles in a Baseline and an MPC day with the utility tarrif
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SOUTHERN CALIFORNIA

SCE’s Vision for Load Flexibility EDISON

Load Flex
Toolkit

Innovative
SCE Solutions
Underway

©)

K
&

An EDISON INTERNATIONAL Company

24/7/365 Demand Flexibility to support affordability, reduce GHG
emissions, and enable more timely electrification ramp up and
interconnection facilitation

Continuous Flexibility — dynamic, hourly, locational
Event-based Flexibility — load modifying and market integrated

Behavioral Programs — driving price elasticity and reliability

Behind the Meter Optimization of Load Technology Study (BOLTS)

Study to understand whole home, multi-device flexibility

Load Control Management System Pilot (LCMS)

Pilot to energize customers faster using DERs and ongoing load management/flexibility

EM&T program partnership with the LBNL CalFlexHub CEC GFO

Advancing dynamic energy management through specific projects for DER orchestration

Energy for What's Ahead”



PG&E HFP and SAVE



PG&E’s HFP Phase |l

Q4 2024 — Through 2027

PG&E’s HFP pilot have had robust total enrollment across agricultural, business, and residential customer classes. Collaboration with a combined 25
Community Choice Aggregators (CCAs) and Automation Service Providers (ASPs).

Participation

price signals encourage load Pilot is assessing how hourly price signals can & Enrollment*
=) I "I be used to shift load when the grid needs it

response MY most. 9 ccas

Community Choice

Aggregators

16 Asps

Hourly marginal cost for generation and . _
@open/;\Rﬁu distribution HFP prices available in MIDAS, AUtomat'ogrfsiZ;i
OpenADR API, and on pge.com.

Hourly day ahead price
structure and delivery

2,300 sites

Agricultural, Residential,

Customers pay their regular bill. HFP credit ~Commerdial/Industrial,

Low-risk participation applied to Energy Statement if customer Bi-Directional EV Charging
bill protection structure performs better on HFP compared to their OAT

at true-up (annually). 340 mw

Enrolled Customer Load

*Data as of March 12, 2026


https://www.pge.com/en/account/rate-plans/hourly-flex-pricing.html
http://pge.com/hfprates

Hourly Flex Pricing Program Architecture

High level overview of HFP program architecture illustrating the important role ASPs play

‘(ﬁ)z The HFP
Price Signal 1 .

via GridX API, MIDAS, .
or Web Ingest price signal data

and customer inputs;

5 Customer End-
o Use
Technologies

Cont. to optimize automated
response and shift customer loads

(Optimized/
Controllable)

ASPs

Implement load-shifting algorithm or

la =) r---- -- methodology, and connect with/
! configure customers’ end-use tech.
i * EV Charging
! 3 o * Heat Pumps
Target, educate, onboard Adjust h based L
. arget, educate, onboard, | just approach based on e e
I;q_l_éj Customer inputs and enroll customers performance/further feedback . Pumpiglg
and feedback « Bi-Directional
* Operational Constraints 4.

* Charging Ready By Times @
* Occupancy Schedules



Key Customer End-Uses

To date, we have seen three primary end-uses for automation technology control.

HFP Program Cust. Technology End Use / Category # ASPs # Enrolled SAs
Pilot 1 - Ag Pump Automation Control Technology 5-7 ~500
Pilot 2 - Commercial Building Automation Optimization 2 ~70
Pilot 2 - Residential Managed Residential EV Charging 3-4 ~175




HFP Key Lessons Learned To Date

The Pilots have seen strong interest from customers and partners, while continuing to learn and adjust to rate complexity and
enrollment logistics.

Rate Complexity is Challenging for Customers and Partners
*  Subscription comprehension and correlation to Shadow Bill impact

* Dual Participation Challenges
e Lesson learned between HFP and ELRP

e Customer Enrollment has Exceeded Goals
* Risk-free opportunity, Ag technology incentives and multi-pronged enrollment approach have all contributed

* High-level of ASP Interest; Challenges with Execution
« 16 ASPs have signed on to participate
« Many ASPs are still working to deploy a price response solution

* CCA Collaboration and Participation has benefitted the Pilot
* 9 CCAs actively participating in one or more pilot



PG&E SAVE Pilot

SAVE Partners Manage the DERs and Customer Relationship

Slaaé(lnus

National
Forest

sunrun 3 ooo+ Batteries

NEXTera’

=ercvz 600+ Batteries

* Battery and smart panel partners manage all direct customer
interaction, including distribution of incentive payments to end-use

customers
SPAN 100+ SPAN Smart * Battery companies focused on NEM 2 customers with PPA
Panels * Panel company provided an opt-in option for customers with panel
installed

* Onaverage, battery customers received $400/battery



Field Test Step by Step

5 Step Process

Automate
1. Target grid locations for load relief testing 2 | o W — —
- e e el o J [2‘; cniae || 52
. . = AP in ocation orecast capacity
2. Develop accurate predictive models by = \ '/k |
grid location P () =) /( foreoss | [( S— (( et s |
3. Automate day-ahead and week-ahead I’ \
forecasts & dispatch g [wﬁtherforecasts reactomazmizon 1] | e Vﬂ b Ldif:tih}j e %
O by location (7 day) (day-head and 2DA) forecasts P forecast LCUEE upload
4. Assess ability of DERs to follow the
dispatch signal precisely Translated forecasting for
individual locations into
5. Betatest operational forecasts to be

automated through a daily
dispatch system



Summed Hourly Net Load (kWh)
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Batteries were accurate, with accuracy improving over time
and in larger groups

SPAN developed a custom algorithm to prioritize and limit
loads over multiple hours

The field test is being conducted on ~ 120 sites, some with
battery storage (skewed to milder SF Bay Area climates)

The ability of SPAN to limit loads is being assessed using both
AMI data and panel meter data for each circuit

Further testing and development on customer adoption and
behavior will allow us to observe impacts across the whole

home.



CCAs: Data & Pricing

CCAs can produce valuable grid services,
resiliency, and cost savings for all ratepayers.
However, we need real-time data to implement
and manage VPP and DR orchestration.

Without orchestration, flexibility becomes
discordance instead of value.

LSEs should be encouraged to test different
dynamic pricing structures (subscriptions vs
not, hourly, sub-hourly, bill protections, revenue
neutral adders, rates vs tariffs etc.) and evaluate
performance for different customer types to
optimize for customer benefit.
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MCE Sync's Pilot: lower prices during the day
and higher prices during on-peak hours.

MCE: What we have

MCE Sync’s Dynamic Pricing Pilot (CEC REDWDS)

Pilot = day ahead prices + off-bill credits+ off-peak savings

Flattens load shape, improves renewable alignment; avoids negative
congestion pricing, adjusts to real-time grid conditions

98% of all energy delivered off-peak vs 70% under TOU

Average $19/month savings compared to standard TOU rate
Requires automation for participation; otherwise too complicated
Automation + bill protection reduces risk of dynamic pricing

VPP with custom-built eDERMS (CEC VPP FLEX)

Harnesses, saves, analyzes raw data within MCE's systems to facilitate
daily dispatch of a diversity of devices across MCE's 4 county area

Customer generates value > MCE returns value via tariff (not a rate):
* Residential: flat bill credit for DERs; simple and compelling

«  C&I: $0.11c/kWh for shift, trued up annually; customers want
higher/more dynamic compensation for fewer load shifts

Hedging tool with customer protection to market fluctuation
Mitigate high price exposure; take advantage of low-price times

35



Challenges:

« CCAs generally don't own fixed assets, guaranteed rate of
return, or real-time data - more exposed.

e CCAs are ~30% of CA's load

* Unless the “price-to-device” price is all inclusive, some parties
will be left out (likely CCAs).

« With the orchestration role allowing modification, LSEs aren’t
stuck in DA position - less vulnerable to undercutting.

Opportunities:

Meet load flexibility goals

Future revenue and savings from

e CAISO markets;
« EVand building electrification;

/
* avoided procurement and resource adequacy costs Wh at we re
Quantify and share value with partners via P4P contracting o
moving toward

Summer Solicitations: Developers, Financiers, OEMs,
Aggregators, and an M&V provider
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