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Anti-Trust Reminder

No Participant (or its employees or representatives) should discuss such Participant’s non-public,
competitively sensitive information with competitors, including:
. Current or future pricing and discounts.
. Strategic plans
. Bid amounts and terms, including decisions whether to bid or not bid.
. Customers and key contract or sale terms.
. Salaries and wages, or limitations on hiring a competitor's employees.
. Planned geographic growth.
. Limits on sales levels or sales of certain products to certain regions.
. Output or capacity levels.
. Business expansion or contraction plans.

In addition, no Participant (or its employees or representatives) should:
. Agree to, or discuss, refusing to do business with any competitor, customer, or company in the supply chain.

. Agree to, or discuss, any limitations on such Participant’s activities or independent decision-making, such as
changing the way such Participant adjusts pricing or makes output decisions.

. Exchange non-public, competitively sensitive information with competitors.



Thank you to RVMS Sponsors

GIGAWATT MEGAWATT KILOWATT

EDISON
amazon  energy. PHOTOSOL

Go gle Walmart

MARATHON CAPITAL




Delivering transformational renewable energy
@ research, thought leadership, and education to identify

R E BA barriers, best practices, and solutions to today’s clean
INSTITUTE energy challenges.

Explore some the REBA Learn more about the
Institute’s work REBA Institute
Designing the 215t Century x,l@l
Electricity System —March 2021 reba-institute.org
Clean Energy Policy Pathways m

Report — Coming Fall 2021 REBA Institute



Why focus on avoided emissions?

1. Renewable energy procurement transactions do not always equal environmental
impact
Achieve real emissions asap — CO2 is cumulative
Accelerate technology with all the attributes we need for a reliable, zero carbon
grid

4.  Model sensible public policy and public understanding



#1. Renewable Energy Procurement
Transactions Do Not Always Equal
Environmental Impact

>
e
100% RE

Need to shift focus from RE MWh to avoided emissions



#2. Achieve Real CO2 Reductions
ASAP — Time Matters
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#3. Commercialize Needed Tech for a
Reliable, Zero Carbon Grid




#4 Model Sensible Public Policy
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Avoided Emissions Framework

Relatively Simple Maore Complex

- Average Emissions - Marginal Emissions
Business Purpose - Historic Baseline - Forecast Baseline

- Annual / One Year - Hourly / Many Years

- National / Regional Market - Local (consideringtransmission]

- RE Only -  Carbon Free Energy

- Contracted Generation -  Contracted Consumption

Internal Evaluation

« Compare &
prioritize
transactions

4
v

* Assessrisk profile

* Track outcomes
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External reporting



Google’s Energy Journey

24/7 Carbon-free Energy

(Eliminating emissions)

100% Renewable Energy
(Reducing emissions)
Carbon Neutrality

(Offsetting emissions)

Since 2007 Since 2017 By 2030

Google has purchased enough Google has matched its global, annual Google intends to match its operational
high-quality carbon offsets and electricity use with wind and solar purchases. electricity use with nearby (on the same
renewable energy to bring our net However, our facilities still rely on carbon-based regional grid) carbon-free energy sources

operational emissions to zero. power in some places and times. in every hour of every year.



Hourly Carbon-Free Energy Performance at an
Example Data Center

Gaps in carbon-free

Carbon-free energy suppl
gy supply energy

lowa data center hour by hour (2018)



Need To Update and Modernize Scope 2
Accounting

Current GHG Protocol scope 2
accounting does not reflect accurate
qguantification of carbon emissions
(see table)

Current rules direct attention away
from solving the most difficult grids

New rules that “recouple” electricity
consumption with decarbonization
solutions is the path to real zero

ELECTRICITY PROCUREMENT GRID-LEVEL MARKET-BASED
DEMAND APPROACH EMISSIONS IMPACT SCOPE 2 EMISSIONS
(LOCATION)
Company A 1,000 MWh 1,000 MWh of unbundled RECs Negligible (projects have Zero
(Kentucky) from existing PV projectsin already been built, emissions
California equivalent to 100% on CA grid lower than KY)
of annual consumption
Company B 1,000 MWh Achieve 90% CFE on an hourly Significant (CFE purchases Greater
(Kentucky) basis over the course of a year from new projects avoid than zero’

on electricity grid where
consumption occurs

carbon-intensive generation
on grid where electricity is
consumed)




Hourly Scenarios in our Carbon-free Energy
Framework

Google-contracted CFE Every hourina
is less than site load 24/7 CFE future

e Grid carbon-based energy

® Grid carbon-free energy (CFE)
® Google-contracted CFE

Excess Google-contracted CFE Zero Google- Google-contracted
contracted CFE CFE exceeds site load

24x7 White Paper

Google



Program Principles

1.

Time-based Matching: Moving from annual volume-based
goal to hourly matching of load

Local Procurement: Moving from global matching of our
demand to local (regional grid)

Technology-inclusive: Moving from renewable energy only
to all carbon-free energy (includes nuclear, CCS, etc.)

Additionality: We seek to add new clean energy projects to
the grid through our procurement, but recognize
additionality is a spectrum.

The Grid is the Ultimate Goal: The broader goal of 24/7 CFE
is to decarbonize the broader electricity grid, which is why
we take Grid CFE into account in our methodology

Google

24/7 Carbon-Free Energy: Methodologies and Metrics

Executive Summary

In September 2020, Google announced our most ambitious clean energy commitment yet:
by 2030, we intend to operate entirely on 24/7 carbon-free energy (CFE) at all of our data
centers and campuses worldwide. This paper provides a detalled overview of our current CFE
framework and methodology, in the hope that it can help other companies and consumers
envision how they too can set goals to move closer to 24/7 CFE and maximize their impact on
grid decarbonization. We are continuing to refine our approach and welcome all feedback.

Section one of the paper discusses why we set our 24/7 goal, how it's different from what
we've accomplished to date, and the key principles behind the program. Google's 24/7 CFE
programis motivated by a core insight: to mitigate the worst impacts of climate change,
electricity grids must decarbonize as quickly as possible. By targeting round-the-clock clean
electricity supply for our operations, we hope to demanstrate and highlight the types of
strategies and app ded y system as awhole.

Section two details the key metrics we use to measure CFE and track our progress. We use
two primary metrics. The first, CFE Score, measures the degree towhich each hour of our
electricity consumption on a given regional grid is matched with CFE on an hourly basis.
This s calculated using both CFE under contract by Google, as well as CFE coming from
the overall grid mix. The second metric, Avoided Emissions (tCO,e), measures the
carbon emissions impact of our procurement decisions, and is used to help prieritize our
procurement activities across time and geography.

Section three describes metrics that we've developed to evaluate new CFE projects and
how they it into our portfolio. We have developed two Transaction Scores that help us
determine the efficiency of new projects in helping to achieve our goal. The first score
measures the expected CFE Score improvement per dollar spent on the project. The second
metric measures the expected Avoided Emissions per dollar spent. Using these two scores,
aswell as other criteria, we are able to prioritize new projects for possible inclusion in

our portfolio.



https://www.gstatic.com/gumdrop/sustainability/24x7-carbon-free-energy-methodologies-metrics.pdf
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24/7 Carbon-Free
Energy by 2030

Our Third Decade of Climate Action:
e Transactions: Buy more and different
types of clean energy deployed locally

o Technology: Accelerate energy
technology innovation

e Policy: Advocating for policy changes
to decarbonize electricity grids




Carbon Emissions Impact of Technology
Procurement Scenarios

Hourly
emissions
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Investing in diverse
energy technologies

“-.._with complementary
—_hourly production

portfolios is
essential for
accelerating
progress toward
24/7 carbon-free
energy.



Working to Make the Data Needed for Grid
Decarbonization More Accessible

Data Access Pain Points

Access to production and consumption data requires
non-scalable, expensive solutions

Lack of transparent grid mix and emissions data with no
single source of truth

Planning tools to get forecasted data are expensive and Data

complex Access
Needs

Accessibility

Provide data and tools in a centralized platform via
accessible formats

Standardize

Standardized terminology, methodologies, and data
models for improved scalability

Transparency

Attribute sources, expose methodologies, and gain
consensus on source of truth

Aggregate

Engage with stakeholders to curate and aggregate
required data sources

Surface

Advocate for policy that requires the surfacing of
existing data source



Reducing Carbon is What Matters

) 24/7 matching of consumption and renewable production

uuuuuu

Matching results (per hour)

Total for the time period

24/7 RE is progress towards carbon-free
consumption

* In Sweden, Vattenfall leveraged Azure’s Grid
Emissions Tools to create a first-of-its-kind solution
to match renewable energy hourly against demand

e From yearly-based data to hourly-based data — RECs
are time-stamped, and will be carbon-stamped

e Carbon stamping methodology leverages available
zonal data; aim is to eventually upgrade

methodology to LME



Locational

Nodal

Global

Improvi

ng Carbon Accounting

3 Axes for Increased Rigor

* Goal to shift toward more accurate, granular
emissions accounting with respect to:

1. Time

2. Location

3. Average/marginal
* Ancillary considerations:

1. Transparency

2. Simplicity

3. Consistency



Emission Rates: No 1-size Fits All

But we have better and better tools

More Accurate

Less Accurate

LMER «__Desired
State

Econometric
Marginal

Marginal
Generator

Tier 1

Tier 2

Non-Baseload

) Today
Residual 'S
Average

Tier 4

Less Simple/Intuitive/Scalable

More Simple/Intuitive/ Scalable

* No single perfect approach, but some better than others

e Accuracy most important, but other considerations matter

* Rough ranking of approaches

1.
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Emission Rates Matter for CO2 Outcomes

Figure 3: Renewable Project Siting Amarillo
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The Shift from Average to LMER

REsurety and Brattle whitepaper shows the
difference in LMEs across the ERCOT footprint —
dramatic differences in abatement

3x areas to consider in the workshop today:
 Corporate procurement — what to buy?

* Power market design — what does the market

value?

* GHG accounting — how to measure progress?
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