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Agenda

* Section 1: Energy Markets Overview (Refresher from previous board retreats)
e Section 2: Overview of Key Compliance Rules

e Section 3: How Do We Build a (RPS) Portfolio?

* Section 4: Discussion of Solar Risk

e Section 5: Discussion of Other Risks to EBCE
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SECTION 1:

Energy Markets
Overview

(Refresher from Previous
Retreats)
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California Balancing Authority Areas

B Focificonp
California 150

Bonreville Powar
1 Acdministration [BPA)

CAISO BAA

* Avg. Peak Load 45,000 MW :ﬁﬂ:%cﬁ.ﬁ‘:ﬂ.‘a’?&m
Slerra Pacific Power [SPF)

e 26,000 circuit miles of transmission ,\ e ———

[ Y Energy

= Los Angeles Department of
‘Water ard Powar [LADWF)

- Westarn Araa Lower

Role of CAISO

* Competitive Wholesale Power Market k
* Reliable Operations

Colorado [WALT)
[ Imprial Iigation District {ID)

* Grid Planning and Development
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Wholesale Energy Market Products

* Energy
e Transmission

» Capacity
— Resource Adequacy
— Ancillary Services

* Operating Reserves
* Regulation Services

* Natural Gas
* Congestion Revenue Rights
* Renewable Energy Products
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Energy Market Price Volatility

Key Drivers of Energy Market Prices:

* Natural Gas
— Storage
— Transport
— Demand

*  Weather
— Local and Regional

* Hydrology

* Policy and Changing Supply Composition
— RPS
— GHG Free Objectives
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CAISO Markets

Day-Ahead Market
* Matching Supply / Demand
* Majority of Transitions

e Market Processes
— MPM, IFM, RUC and ELS

Real-Time Market

e Matching Supply / Demand

* Incremental Adjustments to DAM
e 15-Min. and 5 Min. settlements

* Market Processes
— MPM, HASP, STUC, RTUC and RTED
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CAISO Nodal Pricing

Locational Market Prices (LMP)

e Full Network Model %
— Injections and Withdrawal \

Average LMP
<=$35

$35 o $40

$4D to §45

$45 to §50

$50 to $55

$55 to $60
b:$6l:l

| X EESNeN N

* Prices Calculated at each Node
— Load
— Generation
— Inter-Tie

* Price Granularity
— Hourly, 15-Min. and 5-Min.

* Based on Cost of Serving 1 MW of PE
Incremental Load _

A% EASTBAY
l‘-{\ COMMUNITY
~“A» ENERGY Source: NCPA, March 2019 Board Retreat Presentation




CAISO Nodal Pricing Settlement

Load and Supply Nodal Settlement
* Load Settlement at DLAP

— Default Load Aggregation Point

— EBCE in PG&E DLAP

 Generation Settlement

— Individual PNOD
* Pricing at location of generation

* Inter-SC Trades
— Trading Hub Settlement

— NP15EZ GEN HUB
* Weighted average of generation PNODs
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Energy Risk Management

Risk Management Objectives
« Mitigate Exposure to Volatility

* Durable Rates

* Financial Stability

* Regulatory Compliance

Key Energy Market Risks

* Volumetric Risk

— Fluctuations in the volume of supply and demand
* PriceRisk

— Price volatility
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Long-Term to Short-Term Hedge Strategy

Long-Term Hedging

* Load Forecasting

* Coverage Objectives

* Market Conditions

* Resource Composition

Short-Term Hedging
 Refined Load Forecast

Example:

Price Matrix Percentile

Months to Delivery >60%

60%

50%

40%

25%

10%

<10%

Covered Position as a % of Forecasted Load

0+ 3 80% 80% 85% 85% 90% 90% 100%
3+ 6 70% 70% 75% 80% 80% 90% 100%
6+ 9 70% 70% 75% 80% 80% 80% 90%
9+ 12 60% 60% 70% 80% 80% 80% 90%
12+ 60% 60% 70% 80% 80% 80% 90%

* Intra-Month / Intra-Day Shaping

 Market Conditions

Fixed-Price Energy Hedging

* Inter-SC Trades

. | EAST BAY

> COMMUNITY
“a\» ENERGY

Source: NCPA, March 2019 Board Retreat Presentation



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiN6oCu1IrLAhVGw2MKHUBtCv8QjRwIBw&url=http://www.cbsolution.net/techniques/mktg/simple_forecast.html&bvm=bv.114733917,d.cGc&psig=AFQjCNE3HpZfEF_5FrDjbRBnRJHr1z_dVw&ust=1456205996705276

MWh Coverage and Value-at-Risk Hedging

Match Demand with Fixed Price Supply
* Reduces exposure to market price volatility

* Forms of Insurance
— May include premium cost similar to insurance

Establish Coverage within Risk Tolerance
* Maintain open position based on value-at-risk
* Value-at-risk is a measure of ‘risk of loss’

=% EAST BAY
- COMMUNITY

~“aX» ENERGY Source: NCPA, March 2019 Board Retreat Presentation




Renewable electricity levels above 80% result
in higher electric rates

Electricity costs are significantly higher under the 100% RPS+ Scenario:

» Total electricity costs increase by $26 million, or 32%, in 2045 relative to the 50% RPS
Scenario

*  Average electricity rates increase by $0.07/kWh
* Mostsignificant changes in electricity rates occur after 2035

» Electricity rates exceed $0.50/kWh in Zero Emissions Scenario due to elimination of all
dispatchable generation 60 -

50 -
—e—Zero Emissions

B
o
|

—e— 100% RPS+

w
o
|

----- 90% RPS+

N
o
|

Average Retail Rate
(2016 cents/kWwh)

-------- 80% RPS+

=
o
1

—o—50% RPS Reference

o
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“Pocket Guide” to Integration Solutions

Net benefitseven
w/o renewables

Regional
coordination

Significant renewable integration value - exporting excess renewables to other
markets in the West defers integration challenges

Low cost solutions
with potentially
large benefits

Time of userates

Subhourly renewable
dispatch

Provide renewable integration value if TOU periods reflect seasonality and timing of
overgeneration periods and if customers are able to regularly increase midday loads,
likely via automated responses

Significant renewable integration value - enabling subhourly curtailment
leads to net reduction in curtailment

Renewable portfolio Significant renewable integration value - in-state or out-of-state wind and
diversity geothermal resources help to avoid daytime overgeneration
Flexibleloads Provides renewable integration value, but cost effectiveness will
. AdvancedDR depend on specific functionality and cost of resource/program
Costs and benefits
should be . Provides renewable integration value, but cost effectiveness will depend on
Additional storage . .
evaluatedon other grid conditions and cost of energy storage
specific project or . _ L .. .
P project . Cost effectiveness of gas retrofits in the model is highly sensitive to assumptions -
program basis Gas retrofits e
should be further evaluated for specific sites
Flexiblegas Flexible gas resources were not economic in cases that allowed energy storage build,
resources but should be further evaluated for specific projects
Valuable, Energy efficiency Prov@es cost and GHG savings, though is not expected to significantly impact
curtailment
though notas
- . much f?r Conventional demand Conventional load curtailment provides cost savings, though does not significantly
l\-'.-‘-'\ integration response impact curtailment
A\\m T

Source: E3, June 2019 Board Presentation
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with the
highest
% identified
renewable
integration
value




Nuclear and OTC plant retirements
reduce capacity supply significantly by 2025

* Diablo Canyon retirement results in 2.3 GW capacity shortfall in 2025
« OTC plant retirements result in 3.6 GW net capacity shortfall after repowering

— Deeper near-term shortfall with shutdown of Alamitos, Redondo, etc.

Current CAISO planned additions and retirement by technology

Existing policies scenario: RAbalance

60,000 m— Storage

10,000

0

2019

2025

2030

2035

Gas

Nuclear

= = = |oad+PRM

Note: Negative numbers above mean resource retirements

_ Technology
50,000 — - Imports
5’155 Solar + Wind Nuclear 0 0 0 0 0 0 -2,280 | -2,280
40,000 : S 3,889 S Demand Response .
— 6,193 5,893 6,245 Bio / Geo 30 346 0 0 0 0 0 376
S — — oo
g 30000 Hydro Storage 98 693 120 135 160 (] 0 1,205
g I N
20,000 ——— NaturalGas | -1,557 | -2,398 0 400 0 200 0 -3,574
w— Other

Net loss of nearly 6 GW of firm capacity by 2025, all of

which must be replaced with renewables and storage

Note: Storage added to the AURORA capacityexpansion portfolios
—{ % EASTBAY when a capacity shortfall isobserved.

1 COMMUNITY
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ELCC (Effective Load Carrying Capacity) from
solar and wind additions

Solar and wind offer diminishing contributions to RA as penetration grows, particularly
for solar, which is already facing low marginal ELCC

— Even 40 GW of new solar will not reduce peak demand significantly from today

Diversity benefits exist both for technological diversity and geographical diversity (not

shown below), meaning a portfolio of solar, wind, and storage may offer a higher ELCC
than the sum of its parts

Wind ELCCin CA

30% 27% 50%
41%
25%
! O 40% 34%
O
— 209 ]
@ o 30% = 24%
2 1% 13% ©
o0 ‘an 20%
E 10% 6% E
= - 4% 4% 3% =
0

<

=S
-
)
X
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Solar and Wind ELCC

Solar ELCC

« Simple avg of Solar ELCC has sox
declined from 23% to 14% from
2018 to 2019 respectively

* Simple avg of Wind ELCC i

has declined from 23% to 19% from ..
2018 to 2019 respectively

e The summer reflects the most

lan Feb Mar Apr Mar Jun Jul Aug Sept Oct Mo Dec

2018  c—2010

Wind ELCC
constrained RA season with o
September being the most -
constrained o

202
15%
10%
5%
O3

1 2 3 4 5 6 7 B 9 10 11 12

_J:‘.:: EAST BAY —T01E e— 2019
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ELCC of battery storage additions

» E3studied the ELCC of storage in many jurisdictions with varied findings
— ELCC of storage interacts with net load shape and renewable penetration, synergy with solar

* Inthe model E3 used step-downs in RA Marginal ELCC of storage at varying
contribution from storage for CA penetrations

— 4-hrstorage: 100% ELCC up to 4 GW 100% | @, o r—

— 6-hrstorage: 100% ELCC up to 4GW s0% GO0 Q’n ©Pacific Northwest

— 8-hrstorage: 100% ELCC up to 4GW - % ® u?.o Al

— 12-hrstorage: 100% ELCC up to 4 GW g 1o | -

 RAmet by storage is increasingly expensive g :Z | 6
due to long-duration needs g 40; ~'e

— New 4-hr storage sets RA price in early 2020s g 30; o A

— By 2025, 4-hr storage offers declining ELCC and 6- g ®.. '©
hr storage is required for 100% ELCC (or 4-hr o o e, O g
storage is derated by 33%) 10% S @

— By 2035, 8- to 12-hr storage is needed for 100% 0% ® @ oo
ELCC, or 2-3x as much as 4-hr storage e AR

d EAST BAY 4-hr Storage Penetration (% of System Peak)

A\i& E‘N)g?%gNITY Source: E3 Analysis

Source: E3, June 2019 Board Presentation



SECTION 2:

Overview of Key
Compliance Rules
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Resource Adequacy
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System Resource Adequacy

Resources interconnected in CAISO BA
* Generator Net Qualifying Capacity (NQC)

Imports

* Firm energy imported into the CAISO
— Must be bundled with Import Capability

» To ensure sufficient BA capacity, imports limited
— CAISO defines a fixed amount of import capability

Other

 Demand Response

=% EAST BAY
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Local Resource Adequacy

*Update: Recent CPUC Decision created “Central Procurement Entity” construct for Local RA

Capacity located in a defined sub-pocket Pz LeR e mIInhe 150
*  PG&E System FT - ST

* SCE System ~

«  SDG&E System /1 e

__ Stockton Area

Resources defined by Effectiveness Factors v« T
* Modeling based on contingency analysis

/Bay Area

Kem Area
Greater

* Designed to maintain load under N-1-1 i ‘ -
contingency ol
- Valley
Electric
Requirements defined annually &
«  CAISO technical study gl
* Impacted by resource retirements b
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Local Resource Adequacy

2020 Year Ahead Local Deficiencies (MW)

0 0 0 0 0 1222 1318 1318 099 0.03 0 0
1281 1262 6459 6482 6482 8358 4779 097 4579 4579 0 0
6.98 6.98 6.98 6.98 6.98 6.98 9.97 997 1695 1695 0 0

1897 29.16 2857 6.27 6.69 417 1.86 133 3.60 1.33 133 854
0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
304 30.4 304 304 304 204 204 304 304 304 304

:h

18321 18344 18164 18098 18385 28882 34194 34217 34284 18288 18244 18232

7704 7689 8039 782 7838 7838 12059 11489 1328 14523 7813 7792
53.04 5333 5387 8612 7219 6641 6821 6926 8002 8653 6174 5536
10 11 11 12 10 11 14 15 15 12 12 12
*@: EAST BAY
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Flexible Resource Adequacy

Category 1 Category 2 Category 3
Must-offer 17 Hours 5 Hours 5 Hours
obligation
15 AM- 10 PM Daly 13 PM 10 § PM for 3 PM 10 8 PM for
[For the whole yeas May ~ Sepsember May ~ September
S AM- 10 PM Daly 2 PM- 7 PM for 2 PM- 7 PM for
[For the whole vear Fanuary- Apel and Uanvary- Apeil and
October-December October-December
Dady Daly Non-holiday
weekdays
Energy 1AL least § Hours A1 least 3 Hours AL least 3 Hours
limstation
Brarts [The munumum of two starts per At least one start per day Minumum 3§ stants af

May or the number of stans
ffeasible with manemum up and

Kown tuse

pnonth

Percentage of

AL least 62 %5 for

IUp 10 38% for categorses

va w0 3%

ILSE portfolso off May — September 2 and 3 combaned
flexable
kesources AL least 46 %% for Janwary- Apnil  [Up 10 54% for categones [Up 1o 3%
nd October-December 1> and 3 combaned
-@: EAST BAY
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Source: 2020 CPUC RA Guide and CAISO Pre-Market SIM training

Addresses the challenge of variability

and uncertainty of variable energy resources
CPUC established a flexible capacity
procurement obligation for LSE's

Generic RA requirement Flexible RA requirement

* Resources may
economically

outages
* Replacement for

planned outages

bid or
self-schedule to fulfill
their RA obligation

» Substitution for forced

* Resources must
economically bid to
fulfill their obligation

* No substitution
required for forced
outages

* No replacement
required for planned
outages




Renewable Portfolio Standard (RPS)
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Renewable Portfolio Standard: Definitions

* Renewable Portfolio Standard sets goals for Load Serving Entities (LSE) to increase the amount
of renewable energy procured until 60% of sales are from eligible renewable energy resources by

the end of 2030
* SB 100 created additional requirement that 100% of energy be GHG-free by 2045

* Renewable Energy Credit (REC): a certificate of proof associated with the generation of
electricity from eligible renewable energy resources

» Portfolio Content Category (PCC) 1 REC: the electricity and the REC are from the same eligible
renewable resource and delivered into a California Balancing Authority (CBA) at the same time
* This can be transacted under a fixed price contract or as an indexed transaction

* PCC 2 REC: the electricity and the REC are from different sources but matched and delivered into
a CBA at the same time

 PCC3 REC: thereis no associated electricity, just the unbundled REC
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Renewable Portfolio Standard: Rules

* Over a Compliance Period (CP), LSEs must have a certain percent of their purchases
from eligible renewable resources

RPS Procurement Requirements Per Compliance Period

* Thereisno single year requirement; at the
end of each CP, LSEs must have purchased ) =
the average percent as eligible renewable
content across that CP

* SB 350 requires that 65% of eligible
renewable purchases come from contracts
10 years or longer starting in 2021

* Non-compliance with the RPS could result in
a $50/MWh fine for any shortage

CP# CP3 CP4 CP5 CP&
Year 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
4 & EAST BAY RPS % 31% 33% 36% 39% 41% 44% 47% 49% 52% 55% 57% 60%
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Renewable Portfolio Standard: RPS Products

e Stateregulations limit the amount that each PCC
group can count towards your total RPS PCC RECS, % RPS
requirement:

* PCC1 RECs: the minimum amount for the RPS
requirementis at least 75% or your purchased
RECs must be PCC1 RECs

e PCC3 RECs: the maximum amount that can be
used for RPS complianceis 10%

W PCC3

mPCC2
m PCC1

* Theremainingamount can be PCC2 RECs

« EBCE further limits PCC3 procurement to a
maximum of 5% of Bright Choice renewables
procurement
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Power Content Label
and
Emissions Reporting
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Power Content Label

2018 POWER CONTENT LABEL

East Bay Community Energy
https://ebce.org/document-library/

* CAstatereporting requirement

2018 CA
Power Mix*™

Renewable

ENERGY RESOURCES 100

Brilliant 100 Bright Choice

» Discloses the electricity that was

Eliqible Reneulvable _
delivered to customers as a percent by | o™ % % i %
. Eligible Hydroelectric 0% 0% 0% 2%
energy resource for a given calendar Solar 5% 20% TS T
Wind 50% 25% 25% 11%
yea r E::gle Hydroelectric g-:"; 50;%6 2(::],‘?‘3 13:?%
. L Natural Gas 0% 0% 0:,6 35%
« Requires EBCE and other electricity i o o % iz
. e Unspecified sources of power* 0% 0% 38% 1%
retail sellers to declare the electricity | ToTAL o0 oo T00% o0,

by generation source, that was
purchased during a calendar year

* Uses a different methodology than the

Renewable Portfolio Standard (RPS)

_A-%: EASTBAY
]‘-;L COMMUNITY
- ENERGY

* "Unspecified sources of power" means electricity from transactions that are not traceable to
specific generation sources.

** Percentages are estimated annually by the California Energy Commission based on the
electricity generated in California and net imports as reported to the Quarterly Fuel and Energy
Report database and the Power Source Disclosure program.

For specific information about this
electricity product, contact:

East Bay Community Energy
1-(833)-699-3223

For general information about the
Power Content Label, please visit:

http://www.energy.ca.gov/pd

For additional questions, please
contact the California Energy
Commission at:

Toll-free in California: 844-454-2906

Qutside California: 916-653-0237




Power Content Label: New Rules

* AB1110 applies rule changes to the Power Content Label
* Reporting on electricity purchases from 2019 will conform to new regulations:

* Unbundled RECs (PCC3s) will not count towards percentage totals.

e For 2020 purchases and beyond, the Power Content Label will also disclose total emissions,
which will include the emissions from the bundled electricity of PCC2 RECs. The emissions
accounting methodology differs from the Climate Registry, which is the EBCE Board-
approved methodology.

» Asset Controlling Supplier Power (ACS), which is power supplied from interconnected
generators in the Pacific Northwest region, will be disclosed by the individual resources.
Past years’ ACS was disclosed as Unspecified.

* EBCE has purchased ACS power as a low cost, low emissions electricity source for the Bright
Choice plan.

* ACS is mostly electricity from large hydroelectric (>85%) and includes a small amount from
imports, natural gas, wind (shown as other) and nuclear.
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ACS Reporting Changes

* AB1110's PCL rule changes to Power Content Label regulations were finalized in
May 2020

* Approximately 90% of all 2019 ACS purchases were made prior to proposed PCL
rule changes applicable to ACS reportingin Oct 2019

* Board voted not to accept PG&E nuclear allocation at April 2020 meeting
» EBCE did not make any new ACS purchases in 2020
» EBCE does hold legacy contracts that will deliver ACS in 2020 and beyond
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Emissions Reporting

2018 Climate Registry Report

* Greenhouse gas (GHG) emissions for emison o
generated electricity are measured based on | e — —
the amount of generated electricity (MWh) B
and the emissions intensity of the source 2 i —— o

*  EBCE currently reports and discloses p mmmmeeme
emissions from the previous year using The g et e oy St o
Climate Registry -

* The Climate Registry is a national GHG o oo o
reporting program for measuring, reporting ;W Ezf:?w :2
and verifying emissions A e

+ Emissions from 2020 purchases will be B e
disclosed through the Power Content Label i oAt (e o) o
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SECTION 3:

How Do We Build a
(RPS) Portfolio?
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Hypothetical Future January

January 15th, 2024 - Average Load Coverage By Resource Type - Hypothetical

900
BOO

. -//_\
600
500

:

400
300
200
0

1 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour Ending
o GEOTHERMAL  mm WIND s SOLAR g LOAD
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Hypothetical Future July

July 15th, 2024 - Average Load Coverage By Resource Type - Hypothetical

1400
1200

1000

) I I I I
0 I I
1 2 3 4 5 6

19 20 21 22 23 24

7 8 9 10 11 12 13 14 15 16 17 18
Hour Ending

o GEOTHERMAL s WIND s SOLAR  swe | QAT
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Step 1: Needs Assessment

January 15th, 2024 - Average Load Coverage By Resource Type - Hypothetical

 Demand forecast .
o Peakvs average monthly loads : —
e Quantity Compliance Requirements é:
o RPS ) I I I
w B m - _ _ H®E - m N u
O RA DIIIIIII IIIIIIIIII III I
* Other EBCE-goals B
[ Market Dynamics ~ July 15th, 2024 - Average Load Coverage By Resource Type - Hypothetical
o Open position
o Market price exposure -
 Risk Management R E e nn i i N 1 1

o Hedge strategies

o Financeability of transactions AL

H B B B B B BB EEE N
7 8 3 10 1 12 20

. EAST BAY s GEOTHERMAL e WIND s SOLAR  mmwmm LOAD
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Step 2: Prioritization & Valuation

Prioritization
 Compliance Requirements
o RPS
o RA

* Market Dynamics
o Open position
o Market price exposure

* Risk Management
o Hedge strategies
o Finance-ability of transactions

* Other EBCE goals
=% EAST BAY

A COMMUNITY
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Valuation
* Quantitative Inputs

O

©)
©)

Forward Curve Development (Energy,
RA, RPS)

Estimated Value of Location

Others

e Qualitative Inputs

O

©)
©)
©)

Open position risk (+ or -)

Credit terms & seller creditworthiness
Counterparty concentration

Project risk/ability to construct in a
timely manner

Environmental considerations



Step 3: Define Eligible Products

January 15th, 2024 - Average Load Coverage By Resource Type - Hypothetical

Hedge
Energy .
Position?
gEDD
Fixed-price
P No N°. Yes
energy hedge (typically)
Renewable
: Yes
eneration
5(5 haped Yes Maybe (key: “shaped or
S. apedor dispatchable”)
d Ispatch a b le) July 15th, 2024 - Average Load Coverage By Resource Type - Hypothetical
Call-option No Maybe Yes
RA only
(short term or No Yes No .
long term)
Energy Storage
« ,‘c,;y g No Yes Yes
toll

s GEOTHERMAL s WIND s SOLAR s LOAD

-@: EAST BAY
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Step 4: Go-to-Market

* |dentify Product

* Develop Timeline

 Market/Seller Outreach

* Evaluate Offers

* Negotiate

e Calculate final, proposed notional values
* Execute Agreements
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SECTION 4:

Discussion of
Solar Risk
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Solar is the Low-Cost Renewable But
Comes with Certain Risks

It’s All About:

« Solar Penetration Rates
* Shape Ratios

* Price Dispersion

But what are these?
=% EAST BAY
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Mw

28,000

26,000 |
24,000 |

22,000

20,000 |
18,000 |
16,000 |
14,000 |

12,000
10,000

Net Load = March 31

12am. 3am. 6am. 9am. 1Zpm. 3pm.
Hour

6p.m. 9pm.




Solar Risk: Stems from a Mismatch Between the Value of
What You Own and the Cost/Value to Serve Load

5 W\ P NN

SR

Wind Solar Market

Thesis:
* Mismatch between solar/wind production and EBCE

load must be resolved with market purchases. .

* Net cost of market purchases will depend on Portfolio
relative value of volumes sold (in cases of
excess solar) or volumes purchased (in hours ‘L

when portfolio supply is not sufficient) during

different hours of the day. /\

EBCE e BN o

. | EAST BAY
Load

J:\Q EoMMoNITY W ENERGYGPS e et 83
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Definitions

Solar Shape Ratio Solar Weighted Price / Simple Avg Price
Load Shape Ratio Load Weighted Price / Simple Avg Price
Wind Shape Ratio Wind Weighted Price / Simple Avg Price
Solar Penetration Rate Total Solar MWh / Total Demand MWh
Battery Margin Avg Sales Price Less Average Purchase Price
Battery Price Dispersion Ratio Battery Margin / Simple Avg Price

. | EAST BAY

L COMMUNITY
J:\Q ENERGY



Solar “Shape” Risk

.
MlsmatCheS: uary 15th, 2024 - Average Loa rage By Res e Type - Hypothetical
900

» Shape: Difference between the
production profile that you own
(solar) and your load obligations. § I |
» Shape Risk: Cost to fulfill short I .

ml-___lI_

n------------------------

positions is disproportionately
high. —

Note: This January example is a combination of
“volume” risk and “shape” risk where MWh purchased
<MWh of load.
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Solar “Shape” Risk

Mismatches:

» Shape: Difference between the
production profile that you own
(solar) and your load obligations.

» Shape Risk: Value of excess
energy in mid-day falls relative
to the value of energy purchased T
during off-peak. S e

July 15th, 2024 - Average Load Coverage By Resource Type - Hypothetical
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Concept: Weighted Avg Solar versus
Simple Average Price for NP15

Solar Wghtd
Price for
B 2019:
z I $26.00
| -I II

Simple Average
Price for 2019:
$35.30
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Comparison of NP15 Average Prices and NP15 Solar-Weighted Prices

Measure Names
B CAISO NP15RTLMP
CAISO NP15 Solar-Weighted LMP

% per MWh

Message:

2054 Avg NP15 Prices increasing
while solar-weighted have
stayed the same.

28.72
26.21

25.50

$ per MWh

26.12
26.03



. _ _ _ Solar Shape Ratio =
Comparison of NP15 Average Prices and NP15 Solar-Weighted Prices (Top)

NP15 Solar Shape Ratio (Bottom) Solar—Weighted Price / AVg Price
30 / Avg Price / 30
E 25 25.50 25 E
Measure Names
B CAISO NP15RT LMP / 22.65
m SIS ol weighted Pric :
0% 89% . _ .
Solar Shape Ratio Declining Over Time
80% 76%

NP15 Solar Shape Ratio

2016 2017 2018 2019 2020

*@: EAST BAY
‘f‘-g\ COMMUNITY
“\» ENERGY




Definitions

Solar Shape Ratio Solar Weighted Price / Simple Avg Price
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SP15 Solar Shape Ratio: SP15 Solar /NP15 Avg (Bottom) lower, except higher in 2018.

100%
Measure Names

W NP15 Solar to NP15 LMP Shape Ratio
50% 89% B SP15 Solar to NP15 LMP Shape Ratio

80%

NP15 Solar Shape Ratio

60%

50%
1.0

0.9

85%

0.8

0.7

Scalar_CAISO_SolarSP_NP15RTC

2016 2017 2018 2019 2020



Concept: Weighted Avg Load versus

Load Welghted

Simple Average Prlce for NP15 "5

Solar Wghtd

Price for
«~ 2019
I $26.00

Slmple Average
Price for 2019:
$35.30

Simple Average
Price for 2019:
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Comparison of NP15 Average Prices and NP15 Load-Weighted Prices (Top)
NP15 Load Shape Ratio (Bottom)

38
36

34

Value

Measure Names
N B CAISONP15RTLMP

Load Shape Ratio = B CAISO NP15 Load LMP
Load_Weighted LMP/AVg LMP M NP15 Load Shape Ratio

NP15 Load Shape Value Shows No Trend
10% 109%
- 105% 104% 104% 105%
% 80%
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Definitions

Solar Shape Ratio Solar Weighted Price / Simple Avg Price

Load Shape Ratio Load Weighted Price / Simple Avg Price

A% EASTBAY

- COMMUNITY
AI:\Q ENERGY




NP15 Load Shape Ratio Compared to NP15 Solar Shape Ratio

125%

120%

Measure Names 120%
B NP15 Load Shape Ratio
115% M NP15 Solar Shape Ratio

1050 105%,/\ 105% Cneo

104% 1 104%

i
»

rrrrr

Gap Between What You Pay To Serve Load
and Value of Solar = Solar Shape Risk

85%

89%

Shape Ratio (%)
Shape Ratio (%)

74%

73%

Depicts Solar Delivered to NP15 to Serve NP15 Load
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NP15 Load Shape Ratio Compared to SP15 Solar Shape Ratio (SP15 Solar LMP to NP15 LMP)

120% 120%

Measure Names
115% B NP15 Load Shape Ratio
W SP15 Solar to NP15 LMP Shape Ratio

110% 109% 110%
105%"’/\ 105% 105%
. A 104% a 104% A
Gap Between What You Pay To Serve Load
g and Value of Solar = Solar Shape Risk g
EL 85% v 8% 85% E‘
80% 81% 81%’//\7 80%
v
70%
65% 66% B5%
Depicts Solar Delivered to SP15 to Serve NP15 Load
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NP15 Load Ratio versus SP15 Solar and NP15 Solar Shape Ratio

Shape Ratio (%)

125%
120%

115%

110%

105%

100%

95%

S50%

85%

80%

75%

Measure Names

B NP15 Load Shape Ratio
SP15 Solar to NP15 LMP Shape Ratio
NP15 Solar to NP15 LMP Shape Ratio

Combines Previous Two Slides

109%
105%/\ 7'} 105%
104% 104%
Np Solar Shape Risk
89% 155
Olar Shape 5o 85%
81% SP15 Solar Shape 81%
76% 73% v 74%
70%
66%
Take-Aways: ’
* NP15 solar typically worth more ...
* ...except when Alyso Canyon constraints drove SP15 natural gas prices higher in 2018!
* South to North congestion on Path15 drives SP15 solar pricing lower most of the time.
2016 2017 2018 2019 2020

125%
120%

115%

110%

105%

100%

95%

90%

80%

70%

65%

60%

55%

50%

Shape Ratio



Impact of Solar on Curtailment and
Pricing

CAISO Total System Curtailments
Running Total by Year

Feb Mar Apr Ma Jun
1200€ | 2018

W 2018
1000 2020 /’//—' __—

BOOK

Key Take-Aways: - / — —

Curtailment YTD already /] —
exceeds total from 2019. // /f-’“

*  Number of low-priced —

. 3 813182328(3 8 1318232683 8 13182328 |3 8 13182328/3 B 131823283 8 13182328(3 6 131823 28(3 8 13182328 |3 B 131823 28/3 6 13162328 (3 8 131823 28(3 8 131823 28
hou rs has d ra I I Iatlca I Iy Percentage of NP15 Prices by Pricing Group: January through June for Hours Ending 11 to 16 (Largest Solar Hours)

increased from 2014. l l I

e YTD 2020 looks much

worse than 2019.

% of Total Count of LMP_RT_CAISO_NP15

LMP_RT_CAISO_NP1S (grnup)
M -5100 W 36010 $100 W 32010 560 W 500520 Negative
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Shape Ratio (Top Pane) and Key Points:

- Significantly more solar than wind

Renewable Penetration Rates (Bottom Pane) addedtogrid

- Wind has retained its value in the
mid 90s shape ratio.
CAISO SP15 Wind and Solar Capture Ratio and Total System Penetration Rate - Solar value has steadily declined.

o4 of SP15 RTC Price and Wind/Solar Generation % of Total Demand (12-Mo Moving Avg)

0,
100% 579
91%
o  50%
B
e
z
2 B80%
a
[iv]
(o]
70% . SP15 Total System Wind
. SP15 Total System Solar
CAISO Total System Solar 13%
B 4150 Total System Wind
u
& 10%
=
8
o
o
3%
0%
2014 2015 2016 2017 2018 2019 2020
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s5% Wind Shape Ratio

7% Solar Shape Ratio




Definitions

Solar Shape Ratio Solar Weighted Price / Simple Avg Price
Load Shape Ratio Load Weighted Price / Simple Avg Price
Wind Shape Ratio Wind Weighted Price / Simple Avg Price
Solar Penetration Rate Total Solar MWh / Total Demand MWh

. | EAST BAY
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And Renewable Penetration Rates are Going Up!

RPS Procurement Requirements Per Compliance Period
Compliance Period
s0 IRt
z
[
55 4
M s
&
S0
45
40
E e
=
ES
£
2
=
é 30
o
€«
&
25
20
15
10
5
a
2011 2012 2012 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Year
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Wholesale Markets View of Forward Solar Shape
Value?

UNITS 2019 2021-2035 2021 2025 2030 2035
NP15 Price All Hours [S/MWh] $35.90 $35.95 $37.58  S$33.93  S$34.85  $40.59
NP15 Load Shape Value [%] 104% 104% 104% 104% 104% 104%
NP15 Solar Shape Value [%] 73% 58% 72% 64% 53% 38%
NP15 Load Value [S/MWh] $37.26 $37.31 $39.00 $35.22 $36.17 $42.13
NP15 Solar Value [S/MWh] $26.12 $20.70 §27.05 S21.77 $18.31  $15.55
NP15 Load less Solar Value [S/MWHh] $11.14 $16.61 $11.95 $13.44 $17.86 $26.58

*  Based on recent EnergyGPS transaction modeling.
* NP15All Hours Price based on ICE prices extrapolated.
* NP15load shape ratio is rough estimate based on average CAISO load. May be different for EBCE.

*  Tuned model to achieve 58% NP15 solar shape ratio value which is based on current long term
quotes for solar buyers in SP15 adjusted for NP15.

*  Numbers are not exact but illustrate the market’s long term expectations.
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Relationship Between Battery Value and Solar

Shape

Hourly Price Profile

$50 Battery Sales Price
' vg of Highest 4 hours
-g @ 545
S40
= ' c
> O
S [$30 = 2
&
o

Battery Purchase Price
Avg of Lowest 4 hours

0
1} 5 10 15 0 5 30

Hours of the Day 1 to 24

. | EAST BAY
J>X COMMUNITY
“2X» ENERGY

When solar production applied to
hourly price profile you get solar
shape ratio. For example, 70% solar
shape ratio.

Typical CAISO price profile.

Battery buys the lowest-priced four
hours.

Battery sells highest-priced four
hours.

This is intentionally a simplification
of battery dispatch which would
include ancillary service and real
time price activity.




Definitions

Solar Shape Ratio Solar Weighted Price / Simple Avg Price
Load Shape Ratio Load Weighted Price / Simple Avg Price
Wind Shape Ratio Wind Weighted Price / Simple Avg Price
Solar Penetration Rate Total Solar MWh / Total Demand MWh
Battery Margin Avg Sales Price Less Average Purchase Price

. | EAST BAY
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Relationship Between Battery Value and Solar Shape
Illustrative Values A$s7%uming $40 per MWh Average Price

As solar shape ratio declines, the
hourly arbitrage value increases.

S68
®
Battery Sales Price
Avg of Highest 4 hours $6.5
® $60
o . o
c £ < c & c < c <
0 ® 2 B = @2 @2
= = = 2 = = <
= > O Fenll 1 = o > 0
@ T o a & o a o o
& &a © s 1R & 11 S 3
w . n v
® ® »20
Battery Purchase Price . 515
Avg of Lowest 4 hours $12
40% 50% 60% 70%
Solar Shape Solar Shape Solar Shape Solar Shape
Solar Value:  $16 $20 $24 $28
5% EASTBAY Key Point: Purchasing Long Term Solar and/or Solar Plus Storage Requires an Evaluation of

J:{Q ggg?nggmrv Future Solar Shape Ratio and Expectations of Battery Margins at Different Shape Ratios.




Relationship Between Battery Value and Solar Shape:
Advanced Course

Battery Arbitrage vs. Shape Value

160

45% Shape 2018

[ ]
55% Shape 2019 2017

140

=
b
-]

1]
=2
a
[=11]
z ]
%S 100 65% Shape g
® et
3 c
g % Impossible Outcomes °
©
2 Below and to the Left T:u
’-5_ of the Minimum Line ﬁ
§ 0.40 oo
.:% Minimum Arb B
Line g
0.20
0.00
0% 10% 20% 30% 40% 50% 60% T0% B0% o0% 100%

Solar Shape Vvalue

® Minimum Dispersion ® Mid Case Dispersion ® Historical Dispersion
. | EAST BAY
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Definitions

Solar Shape Ratio Solar Weighted Price / Simple Avg Price
Load Shape Ratio Load Weighted Price / Simple Avg Price
Wind Shape Ratio Wind Weighted Price / Simple Avg Price
Solar Penetration Rate Total Solar MWh / Total Demand MWh
Battery Margin Avg Sales Price Less Average Purchase Price
Battery Price Dispersion Ratio Battery Margin / Simple Avg Price

. | EAST BAY
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Wrapping Up #1

January 15th, 2024 - Average Load C ge By Type - Hypothetical

* EBCE has material shaperrisk.

* ECBE has to be mindful that the
“load shape” value will likely

hold steady over time while the o NSy S
“solar shape” value will decline. i R R R T
s
| ]
RRRRRRRARRARRRARAARA Y

2 B
How Enting

w—GIOTHIRAL  wm WD s SOLE e OAD
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Wrapping Up #2

* Solar shape value (ratio) will likely continue to fall over time causing
expected value of solar to decline as well.

* Assolarvalue declines, the gap between load cost and solar value widens.

eeeeeeeeeeee

8 P15 Loag Shape Ratio UNITS 2019  2021-2035 2021 2025 2030 2035

NP15 Price Al Hours MWh] | 3590 5% | 7% BB 48 4059

oo w o |NPI5Load Shape Value (% 0% 100 | 108 108 108%  104%

l | “ NP15 Solar Shape Value %] ™ S% | % e% 5% 3%
Gap Between What You Pay To Serve Load

““““ T R Veeotslarm ol Shepe Rk 1 |P15Load Value o] | @6 w3 | S0 B2 S s

~_ l NPL5 Solar Value e | 60 o [ res sum e $sss

S NptSloadlessSolarValue  [S/Mwh] | $1114 §l66 | $11%5 S34 S8 $2658
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Wrapping Up #3

» Battery storage mitigates the risk of declining solar valuation as battery
value increases when solar value declines.

§70 . .
As solar shape ratio declines, the
hourly arbitrage value increases.
5598
Battery Sales Price
Avg of Highest 4 hours 56.5
® S60
- ~ ~
= = = c c <
& &= = £ @3 532
= = < = = = 2 =<
}

£ g2 £l z2 £
o © 2 T 0 ® 2 w2
@ a 8 @ o © 4 o F

® ® >20

Battery Purchase Price 515
Avg of Lowest 4 hours % 512
40% 50% 60% 70%
Solar Shape Solar Shape Solar Shape Solar Shape
Solar Value:  $16 $20 $24 $28
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Wrapping Up #4

* Infuture procurements will have to give serious consideration to relative
value/cost of NP15 versus SP15 procurement, and

* Perform detailed analysis of risk mitigation of batteries and battery sizing.

125% Battery Arbitrage vs. Shape Value

120% Measure Names

M NP15 Load Shape Ratio
115% SP15 Solar to NP15 LMP Shape Ratio
M NP15 Solar to NP15 LMP Shape Ratio
110% 109% P .
£
o v—/’/’/,/‘\ c;‘ 1 2019
105% 105% _——105% 5 P
104% 104% ;‘6 R @
100% :
b ° 1
2 g
95% ! . £
s g’ Impossible Outcomes
g Solar Shape Risk g E
2 oo% aom— NPIS 50, 2 Below and to the Left =
1] ar = N .
S e W 85% < of the Minimum Line -
8 85% > p
= g o &
Y gon 81% 2 &
% SP15 Solar Shape 81% 3 el
w
7 76% R I S—)
70% 70% o 10% 20% 30% 20% 50% 60% 70% 0% 0% 100%
L n 66% Solar Shape Value

48 EAST BAY Solar Value Increases
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SECTION 5:

Discussion of Other
Risks to EBCE
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Risk Management

Example:
Types Of H ed g§ ' Price Matrix Percentile
e Lon g_Te rm Months to Delivery | >60% 60% | 50% | 40% | 25% | 10% <10%
Covered Position as a % of Forecasted Load
e Short-Term 0+ 3 80% | 80%| 85%| 85%| 90%| 90% 100%
. . 3+ 6 70%| 70%| 75%| 80%| 80%| 90% 100%
* Fixed-Price Energy Hedge 6+ 9 70%| 70%| 75% | 80%| 80%| 80% 90%
9+ 12 60% | 60%| 70%| 80%| 80%| 80% 90%
12+ 60% | 60%| 70%| 80%| 80%| 80% 90%

Impact of Un-Hedged Position
e Exposure to CAISO market prices
* Risk of compliance failure

. | EAST BAY
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Energy / Fixed Price Transactions

Role of fixed-price hedges in current procurement:
* Short-Term Hedging (~ months to <5 years)

* Refined Load Forecast

* Intra-Month / Intra-Day Shaping

* Market Conditions

* Typically non-resource specific

Role of fixed-price hedges in future portfolio:
* Long-Term Hedging (~5+ years)
* Load Forecasting
* Coverage Objectives
* Market Conditions
* Resource Composition
* Note: in the RPS context, “long-term” is defined as 10 years or more
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Example: Energy Hedge, July day

July 15th, 2019 - Average Load Coverage By Resource Type

- Exposed to CAISO
. market prices
-
00 e
-~ .
B00
2 w0
w0
300
200
100
’ 1 2 3 4 5 B 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour Ending

B HEDGES s | OAD
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Example: Energy Hedge, January day

January 15th, 2020 - Average Load Coverage By Resource Type

1100

1000

Exposed to
market prices

T00 1\‘\.‘

600
500
400

300

2

1i

o

1 2 3 4 5 &

MW h

8

8

1B

Hour Ending
B HEDGES g | OAD

@ EAST BAY

‘fg COMMUNITY *Note difference in load shape & peak based on seasonality
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Example: “un-hedged” January, 2024

January 15th, 2024 - Average Load Coverage By Resource Type

900
800
700 __...-'__.--—"——"'—---.____ ___l//—\
e Fill open position with:
. \_. *  Fixed-price energy
5 purchases (short-term
£00 hedges)
- L Currently « Additional generating
unhedged resources
20 » Dispatchable energy
- I storage
B i
1 2 3 4 5 & 7 B 9 10 11 12 13 14 15 16 17 18 15 20 21 22 23 24
Hour Ending
WIND e SOLAR e OAD
:®: EAST BAY . .
- COMMUNITY Our current portfolio of resources fills January demand...
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Example: “un-hedged” future July, 2024

July 15th, 2024 - Average Load Coverage By Resource Type

700 P— \

N

%-mu
300
200
- I
o W - ----

20

Hour Endmg
WIND  E SOLAR === OAD

‘f‘:g\ COMMUNITY ... differently than July demand
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Risk Management: Over Procurement

Compliance Period 4 Compliance Period 5

* Numbers are
Long-Term Hedges MWh 2021|  2022| 2023|2024 2025 2026| 2027
* Required, in some cases Retail Sales

forecast 7,000,000 7,000,000 7,000,000 7,000,000(7,000,000 6,000,000 6,000,000
e Provides certainty of supply RPS target (%) 35.80% 39% 41% 44% 47% 49% 52%

RPS target
* Createsrisks: (MWh) 2,506,000 2,730,000 2,870,000 3,080,000/3,290,000 2,940,000 3,120,000

) REC
o over-supply e

o above-market contracts [pcci7s% of

RPS 1,879,500 2,047,500 2,152,500 2,310,000| 2,467,500/ 2,205,000 2,340,000
65% long-term

PCC1 1,221,675 1,330,875 1,399,125 1,501,500| 1,603,875 1,433,250 1,521,000
PCC2 815,500 673,750 722,750 770,000 822,500 861,000 910,000

PCC3-5 % of RPS - - - - - - -

. | EAST BAY
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Renewable over-generation [ curtailment is
a near-term and long-term challenge

° Statew|de mode“ng underestlmates E3’si“lnvestigatinga Higher RPS in CA” (2014)
today’s localized curtailment =
challenges

e 2030 over-generation is very high on
some days under the 50% Large Solar R e
case ——

w777+ NEM Solar PV

— Fossil generation is reduced to
minimum levels needed for reliability

m— CCGTSs
g = CTs, STs, ICs
m— Hydro

Cogen

* CAPATHWAYS scenarios implement IS N RN E TR
renewable integration solutions to - Lrge S
manage curtailment problem fom] A
i ComMmuniTy e

“Ax» ENERGY Source: E3, June 2019 Board Presentation ¢! °




Resource Adequacy Challenges

Compliance Requirement

* CPUC rule changes; Imports, CPE, ELCC Price
* Uncertainty: Solar + Storage
Limited Supply

* Resource Retirements

* Changing grid composition :
Limited Suppliers

« Key suppliers maintain material share of supply
Lumpiness of Supply

* Resource operating limitations

Cost Increasing Dramatically

. | EAST BAY
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Risk Mitigation

EBCE's objective is not to beat the market consistently

Risk Management discipline and oversight

Cost average over time to cover market fluctuations for short-term
hedges

Cost average over time to address technological advancements for
long-term project development
— Storage can serve as a hedge for solar but serves as technology risk

Diversification of technology, duration, geography, counterparty, etc.
Policy engagement to manage procurement rules
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