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Context Setting: The need for new DER Management Tools & Processes

PG&E anticipates increased load driven by EV adoption and building electrification — coupled with continued adoption of distributed solar,
significant growth of behind-the-meter storage and flexible loads.

New tools and processes to orchestrate Distributed Energy Resources (DERS) are necessary to safely and effectively operate the grid.
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PG&E’s Flexible Service Connection Concept

Flexible Service Connection aims to allow customers with controllable loads to connect to the system without waiting for a service

upgrade as a bridge solution
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Customer Value Distribution Value Energy System Value

Quicker connections Improved customer experience Support EV industry goals

Timely Energization

Unlock Available Capacity

Avoid Long Wait Times

More Available Energy Higher Grid Utilization
Improved Utility Partnership Operational Flexibility

Cost Effectiveness

Manage Grid Constraints




Flex Serve Program Overview

Flexible Service Connection will allow customers with controllable loads to connect to the system without waiting for a service
upgrade and will increase the utilization of existing grid capacity

Example Daily Improvement Using Flexible Service Capacity

Flexible Service Connection Overview

* What: Flexible Service Connection will enable customers with eligible loads .
to connect sooner by dynamically managing consumption based on grid
availability until infrastructure projects are completed

* How: PG&E’s DERMS will connect to the customer’s energy management 3
system and send automated hourly limits, that cannot be exceeded, based 2
on the day ahead loading of the constrained PG&E equipment (e.g. 1
substation transformer) 0
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« When: Targeting Q2 2024 for the first pilot sites to be connected u Total Flexible Capa:i“t”;":j;”able

H 2 MW Flexible Capacity Available
Standard Load Study Constant Capacity Available

Daily Constraint Improvement Example

Customer Experience Outcomes

Today Standard Load | 2 MW Flexible Total Flexible
» Potential wait times of 2 to 4 years+ if grid upgrades are required Study Capacity Capacity Capacity
- Static load limits agreed upon at a fraction of request (if available) Available Available Available
Future enabled by DERMS 0.5 MW 0.5-2 MW 0.5 to 6.0 MW
» Customer submits application and receives a distribution of availability to (constant) (time (time
serve proposed load
« Option to connect immediately while autonomous load reductions occur D i) S
only on the most constrained hours of the year 12 MWh /Day | 39 MWh /Day | 82 MWh / Day




Real World Example of Potential Benefits
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STATUS QUO: Planning Limits for FLEX CONNECT: Can Support Full
3.8MW EV Charging Station Request ~90% of the time on Average

Key Takeaway — If a customer can reduce consumption for 3 months during 3-11PM we can serve their full load request




PG&E evaluates suitability for

Customer identifies a site and MVP & provides Customer with Customer evaluates benefits and
PG&E checks eligibility historical site analysis agrees to program terms

» Build B Deploy D Operate

A% Y

Customer contracts with PG&E supports Customer with PG&E communicates day-ahead
aggregator and controls vendors testing and commissioning hourly capacity forecast




Flexible Service Connection Operations
24hr ahead DER customer import limits

Customer and  Flexible service Network Historical Weather
DER data parameters connectivity data data data
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it ; Re-calculate

flexible capacity

Telemetry Dynamic site limits




PG&E
Substation

Real-time Monitoring

PG&E DERMS

Day-Ahead Forecasting
Capacity Allocation
Emergency Mitigations
Measurement & Verification

/ PG&E Constraint Location

PG&E Feeder

I[EEE 2030.5 Interface

* Telemetry
* Day-ahead Scheduled Hourly Limits
* Real-time Emergency Controls

Customer
Limited Location

SITE LOAD__ | Customer Energy
Management System

CUSTOMER t SITE | SITE-LEVEL
DEFINED INTERFACE : LIMITS ‘ TELEMETRY

PG&E Approved IEEE
2030.5 Aggregator

Customer Site



Aqility is required to rapidly iterate toward a future end state

Capalbilities, technology and processes are still being developed and require validation and further evaluation prior to scaling

Key Customer considerations:

» Valuevscost ® PHASE1 Where we
« Customer experience impacts m (MVP) are Today
» Local site technology readiness and timing

» Ability to adhere to dynamic limits

Key Utility considerations:
* PG&E technology and DERMS readiness — Forecasting, dispatching, and ®

integrations with 3"d-party and internal systems
+ Key enhancements based on initial deployment already identified
* Geographic expansion of DERMS capabilities

« Building confidence in customer-owned solutions and ensuring failsafes and
contingencies

« Operational integration

*  “Next-customer” considerations

PHASEN
SCALE / IMPROVE CURRENT CAPABILITIES

Confidential
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Utility vs Customer Responsibilities

1) Preliminary Site Analysis
2) Aggregator Approved Vendor List
3) Customer Participation Agreement

Flex Connect Preliminary Site Analysis
. . Substaton 210000300
° S t I Feedar: Customer Capacity Need (MVAL as
Ite analysis ——
. . . . The site at s consrained by loading mitations o the eeder head of Analyslsnflhe past 5 years of
° available historical loading at the feeder head shows that -case [worst case) ing, the site will most likely times of
esting and commissioning T e e o i v e e ey e
dynamically beyond the ﬁxed Jimit of O MW from 0300 to 2100 and 3MW from 2100 to 0300 during these constrained times. In average case, May -
. . Oct are mast likely p ilment, highest and full capacity d inthe morning & night hours from
Jan- April and Nov - Dec.
« Automated day- ahead schedule w/ hou r|y limits e s s n merge iy o e threnetedloo e o st oot fh oy e morth ol
s decision.
° 1 1 -Owned on hlstonc data and do not fully take into account load that other customers may have reserved but are not fuly utilizing.
n-going technical and program suppor et b o el e ot e e e e
Attachment 1, Cortifi
Analysis - Monthly Historic Capacity Availability by Hour of Day over 5 Years
PGAE has tested and ¥ s pacity L A
interoperability with PG&E's Oom Minimum Ability to Serve 4.5 MW {Historic Worst Case Scenario)
The list of certified-i MW Served
vendors to provide COT solutions
aggregator vendors;
with PGAE's CSIPA
additional time and costs for the |
Pacific Ga For vendors wishing to certify inted
Electric Cc to use a gateway or aggregator pl
— cost estimate and timeline to comg
CONTACT: DERComms@PGE od
A ——  The following are certified-interopd
* Signed agreemen s Mlksiiaiota
Flexible Service Pilot A Remote Site Gateway Device
are sometimes referred
- 1. Applied Systems Engineer|
° Customer recognizes thf ‘Website — hitps //www ase}
I ‘authorized 1ariffs to desi
‘demands of Customer’s
achieve this level of ser Contact: Catherine Hugoo,
H . Spociaist | ind MW 0f 4.5 MW Servedt
« Aggregator integration i
Emails:
1. SCOPE AND PUR
Quotes/Ordering -
a This agreen systems com
° capacity to Support/Engineering
Letter. support@ase-systs
b PG&Eand
- - . . - . solution thal i
10ads n o 2. Kitu Systems Inc. 3
* Slngle Line Dlagram & Descrlptlon of Operatlons o Pocmmesal |
111
acknowled, . (A B
Site withou Phona 619-560-2208 x7
2 TERMS AND TER!
a  This Agreer
the signatu
b ThEFI“mG‘« *These DER developers have certi
to
c. Ifthe Filot i
conditions NOTE: PG&E does not endorse any vendor, product, or service but certifies the interoperability of their
3 PROGRAMDESGH  JeVices or senvices with PGAE's IEEE 2030.5 headend server. PGAE does not aftest o the
cybersecurity and cyber hygiene of, or recommend, any certified interoperable vendor. The material
Customer Requirer
hourly imitg PR P o T
- Customer
situations
= The Site must follow the limitations provided by PG&E through either scheduled or real-
time commands.
- Customer must uiiize a PGSE cerified
roquitd lslemety cata and receive PGAE commands and schedules via he IEEE
2030.5 protocol. A list of certfied-interoperable aggregator vendors can be found on
(https/Awww pae by with-pge/TD-2306P-01-
A1.pd
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