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NGO Enabling 24/7 Granularity, Globally crerayTegt

Standards
Set Granular Coordinate & Drive Advocate For Better
Certificate Standard Better Markets Corporate Policy
V Published world’s V 14 Pilots with 1 TWh v EU-RED Il /H2
only granular emissions tracked.
tracking standard Vv US - Clean H2

v Optimal PPA and

vV Supported by 100+ tracking design vV Global - GHG Protocol
organisations including
UN Energy
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Why focus on procurement? CrerguTag

TWh

25 000
2019
O Industry: 9566 TWh
@ Transport: 420 TWh
O Residential: 6 072 TWh e
@ Commercial and public services: 4 849 TWh &)
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Source: |IEA - World electricity final consumption by sector, 1974-2019 5



https://www.iea.org/data-and-statistics/charts/world-electricity-final-consumption-by-sector-1974-2019

What is truly clean procurement?

Consumer




Problem: Today’s Coarse Answer Doesn’t Cut it

Temporal Mismatch between

Locational Mismatch between
Consumption and Generation

Generation and Consumption

Sun all night! Uncongested Grids!

—— Solar Generation Curve
—-= Flat Consumption Profile

e.g. Norway EXports
5x more certificates
than electricity

Energy in MWh
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Hour of the Day



Solution: Granular Matching to Reflect Reality

Hourly Matching of Generation and
Consumption with Granular Certificates

Local Matching of Generation and
Consumption for Deliverability

Matching Solar Generation and Consumption at an Hourly Level

—— Solar Generation Curve
—-= Flat Consumption Profile
Hourly Matched Solar
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Coarse

"'*""f’”'. = 100% Annual matching leaves
= o '«". | Lo il gaps in the portfolio.

- Zero-emissions is not True Zero

| i 1 £3 3 F = Y - {
JAN1 MAR 1 MAY 1 JuLi SEP1 NOV1

Granular

= 99% hourly fill the gaps with a
signal for storage / clean-firm.

- Zero means zero

JAN1 MAR 1 MAY 1 JuLl SEP1 NOV1

Source : Peninsula Clean Energy



https://www.peninsulacleanenergy.com/wp-content/uploads/2023/01/24-7-white-paper-2023.pdf

3 Pillars of Clean Electrification

Temporal

Deliverable

Age

Electricity

Grid

Clean

Production

Coarse

Annual
(A Forget Flexibility)

Continental
(4 Ignore Grids)

All Assets
(4 Old Assets)

Electrification

Same hour
Same grid
Enable New Production

Hourly

Incentivise

~ Same grid
Focus on Congestion

~ New power
New/repowered

ANY!
CBAM, Steel H-,
Data Center etc..
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System Operators Want & Enable More Granularity

entso@

ENTSO-E Position Paper

Views on a Future-Proof
Market Design for
Guarantees of Origin

July 2022

1

J—|

2. “The consideration of the available
capacity between countries.”

“The introduction of temporal matching’.

ENERGY

.0 TRACK&TRACE

- gia group elerlng ENERGINET

“Alliander’s own score for how well it matches
the two is 59%... may seem disappointingly
low. But we already know that it is not yet
possible to match consumption with 100%
green energy 24/7. The only way organisations
can make real progress with decarbonising
their energy supply is to acknowledge their
true position.”
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24/7 CFE Goals Incentivise Flexibility

- net cost 1 solar B revenue
=9 onshore wind  EEE battery

= - TU Berlin study on Data
- Center Load Shift in
Europe

24/7 CFE cost and revenue [€/MWh]

- Flexibility makes 24/7
CFE goals more
100- U u i I i competitive.

0. 01 02 04 0. 0.1 0.2 04 0. 01 02 04 0. 01 0.2 04 0. 0.1 0.2 0.4
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Source : TU Berlin 13



https://docs.google.com/spreadsheets/d/1nRSKHoTl61SjSsl5hYCgTcZQ79kyXLLrwCNiybFc1Po/edit

Only Hourly Matching Delivers Clean Hydrogen

.M PRINCETON
T T 25
' UNIVERSITY M Consequential Emissions

2 20
v
c
3
S35
2%
o & Grey H;
gée 10 ‘ETissi;:ns
9 ntensity
w o
5 CA S . IRA Minimum
g. PTC Threshold
° IRA Full
f 0 PTC Threshold

No Requirements 100% Hourly 100% Hourly 100% Weekly 100% Annual Net-Zero
Matching Matching Matching Matching SRME
(no excess sales)

Source: Ricks et al. Environmental Research Letters, Volume 18, Number 1

- Clean H, debate is a “what’s clean electricity usage”?
- Only hourly, deliverable and new supply work for large new loads.
- Other approaches ineffectively “offset” emissions.

- Accounting matters! » bad rules could add ~100 million tCO2/a in U.S from “Clean” H2. ,,


https://iopscience.iop.org/article/10.1088/1748-9326/acacb5

Granular Matching Drives More Storage

California, 10% C&I Participation

20
§ = ; - Annual matching allows solar
£ 1 — ,,’ 29’— credits from sunny hours to
& vvey °* VY 7 u“ " .
i, 227 %77 ok WARAN clean-up” the night .
: 7% %7& ¢ No Storage/Flex Incentive.
i . 222 22%
€
2 -S'l = Hourly matching means
3 T storage is needed when the sun
g is down.
5 1 ¢ Strong Storage/Flex
Removed 100%  100% 90% 98% 100% °
(oad ' Match Match Matcn  Match | Match Incentive.

GaswithCCS == ZCF CC

15
Source : Princeton University


https://docs.google.com/spreadsheets/d/1nRSKHoTl61SjSsl5hYCgTcZQ79kyXLLrwCNiybFc1Po/edit

Academic Consesus Grows

eQ

L M PRINCETON
UNIVERSITY

LiNREL

NATIONAL RENEWABLE ENERGY LABORATORY

Technische
Universitat

Berlin

FLORENCE

1]
REGULATION

B BN Massachusetts

I I Institute of

Technology

Study / Standard |

TU Berlin 24/7

TU Berlin H2

ol
Procurement

Princeton 24/7

Princeton T-EAC
Trading

Princeton H.

Florence School

MIT - Clean Hydrogen

Title

System-level impacts of 24/7 carbon-free
electricity procurement in Europe

Hourly versus annually matched
renewable supply for electrolytic
hydrogen
"System-level Impacts of Voluntary
Carbon-free Electricity Procurement
Strategies”

System-level Impacts of 24/7 Carbon-free '

Electricity Procurement

Electricity System and Market Impacts of ‘

Time-based Attribute Trading and 24/7
Carbon-free Electricity Procurement

Enabling grid-based hydrogen productionA

with low embodied emissions in the
United States
Advancing Decarbonisation Through
Clean Electricity Procurement

Green hydrogen: - how grey can it be?
How modeling additionality

drives the emissions impact of
time-matching requirements

Institution

TU Berlin

TU Berlin

Princeton University

Princeton University

Princeton University

Princeton University

International Energy
Agency
Florence School of
Regulation

MIT

Source: 24/7 in Action (EnergyTaq)

Geography

Ireland, Denmark (zone
DK1), Germany and the
Netherlands

Germany, Netherlands
us
California and PIM, US
Western Interconnect US

California, US

India and Indonesia

Germany

United States

16


https://docs.google.com/spreadsheets/d/1nRSKHoTl61SjSsl5hYCgTcZQ79kyXLLrwCNiybFc1Po/edit?usp=sharing




Granular Matching Becoming Law

[ Law ] Institution Government Doc Doc Citation Status
Article 4.2.(c)
* The renewable liquid and gaseous
U 24 n Hydr en European transport fuel of non-biological origin is
E Standa "’09 c mmpe . Adopted Delegated Act produced: (i) during the same one hour Adopted ¥
0 ission period as the renewable electricity
produced under the renewables power
purchase agreement
Sec 203
US Government 24/7 Presidential Executive Order | “match use on an hourly basis to achieve 50
Presidential Executive Order -
Target US Government 14057 percent 24/7 carbon pollution-free Adopted
electricity”
Para 219
" temporal correlation between electricity
UK 24/7 Hydrogen UK Department for | RTFO Guidance for Renewable | generation and electricity consumption Adopted ¥
Standard Transport Euels of Non-Bioclogical Origin must be demonstrated. This can be
demonstrated over a settiement period of
up to 30 minutes”
Sec 713
UK 24/7 Low Carbon UK Department for Bicuon ot ot ey "Real time tracking of generation and
N - ydrog 2 AR
Business, Energy & consumption (temporal correlation) is Adopted ~
Hydrogen Standard standard
oge Industrial Strategy == required across all 30-minute
consignments."
Criteria 4.4 (Translated)
VertVolt 24/7 Green (Frenél?AEgh:nEcy tor French Government VertVolt | “Half-hourly rate of coverage of customer Adopted  ~
Label Ecological Transition) Standard supply consumption by the production of
contracted facilities.”
Pg 134
“"More gronuilar certification processes will
be required, including ‘time stamped’
Irish Climate Action ) guarantees of origin, so that energy
Plan (24/7 for Large Irish Government 2023 Climate Action Plan intensive users can demonstrate that they Adopted ¥
Energy Users) are using zero emissions electricity during
the same hour and geographical location
to match all of their consumption on a
| 24-hours a day, seven days o week basis.
German Ammonia Sarrran
Import Tender, 24/7 Governmerit Government Tender English Summary Adopted v
(900 m€)

Source: EnergyTag - 24/7 in Action Database

Regulators use Granular
Accounting to ensure

fossil free green products

and claims

100 TWhs of granular
matching are already
embedded in law.

A template is emerging
for ensuring “clean
electrification” in policy.

US/India Clean Hydrogen
Next Battles

18


https://docs.google.com/spreadsheets/d/1nRSKHoTl61SjSsl5hYCgTcZQ79kyXLLrwCNiybFc1Po/edit?usp=sharing

Granular Certificates Emerge In Regulation & Standards

Source: EnergyTag - 24/7 in Action Database

-

Vil

In September 2023, REDIII introduced Granular GOs
in EU Law and encouraged their rollout.

Granular Certificates now available from two of the largest
registries M-RETs and PJIM, others are planning rollout.

Taiwan Already Requires 15-minute matching
Australia announces plans to introduce time-stamping.
I-REC rolling out GCs across its 50 country Network.
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https://docs.google.com/spreadsheets/d/1nRSKHoTl61SjSsl5hYCgTcZQ79kyXLLrwCNiybFc1Po/edit?usp=sharing

GHG Protocol Is Changing The Rules of Game Energwag\ff“
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— e - 90% of Fortune 500 Companies
use GHG Protocol.

ttttttt
nnnnnnnn

CALIFORNIA REPLBLIC

o Governments are mandating.

GREENHOUSE = Loopholes in Scope 2 hobble
O GAS PROTOCOL transparency and NetZero goals.

- Unless we fix the GHG Protocol,
Mandatory and Voluntary

. SCIENCE reporting will be weak.
| BASED .
TARGETS ‘ :DP

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

o >1000 SBTi targets based on it.
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Ireland’s Granular Approach, a new model?

Rialtas na hEireann
Government of Ireland

Government Statement on the
Role of Data Centres in
Ireland’s Enterprise Strategy

HOME > NEWS > CLOUD & HYPERSCALE

Amazon gets OK for three new data
centers in Dublin

Company seemingly already has grid connection permit from
EirGrid

An hourly-matched PPA needed:

“The new renewable energy generation
shall relate to energy that is not being
generated at the date of grant of this
permission. €) The amount of electricity
generated by the new renewable energy
projects shall be equal to or greater than
the electricity requirements of the data
centres in operation at any given time.”

Source: Fingal County Council
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https://docs.google.com/document/d/1JFfG9u5RAzMr1dyNh9AsNOw9zOietmN6ieWPSxalmm4/edit?usp=sharing




NextGen PPAs Are Here

New!
» Storage
» Clean-firm

New!
> Less fossil reliance
> Better clean hedging

>1GW
Deliverable Additional Signed In Term
G le Virciinia Solar PV,
009 rg ; ’ z
Google AES 500 MW 90% US - PIM Same Crid YES 2021 10 Years Fixed Wind, Li-lon
ery
Google 24/7 i ~80% : ,
G o Google Engie 152 MW (by 2022) Germany Same Grid YES 2021 3 Years Indexed Wind, Solar
Solar PV,
Google 24/7 92% us - " wind,
California Google SVCE - (by 2027) California Same Grid YES 2022 10 Years Indexed Storage,
Geothermal
Solar PV,
Microsoft 24/7 " . Old/New SRR
ViGinia Microsoft AES 576 MW 90% Global Bidding Zone fssats 2021 15 Years - szd,
virginia torage
Pure Statkraft | Mercedes- Same Grid Solar PV,
PPA Benz Statkraft - 100% Germany (mainty) 2020 - Wind, Hydro |
AES/Microsoft : California, Solar PV,
California Microsoft AES 165 MW 100% Us 2022 20 Years Storage

Source: EnergyTag - 24/7 in Action Database

Remember: Deals done today have a

Granular Accounting score already!
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https://docs.google.com/spreadsheets/d/1nRSKHoTl61SjSsl5hYCgTcZQ79kyXLLrwCNiybFc1Po/edit?usp=sharing

TWh of Granular Matching Already Happening
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