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An International Energy Company with a Local Presence
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How Gas Networks Can Affordably Help Us Achieve Our Goals

Strategy Roadmap Power-to-gas

Future Hydrogen blending
Heating Geothermal
Solutions CCus

New customer products

RNG supply goal

Investing in RNG projects

Gas Network Legislative strategy & policy framework

Decarbonize the

Modern infrastructure, replace LPP

.. Integrate advanced leak detection
Reduce Methane Emissions Reduction goal, ONE Future

Engage entire value chain

Reduce Natural Gas  Accelerate EE & DR programs

. * “No regrets” electrification
Consumptlon  Geothermal / electrification investments
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The Goals

¢ New York State Climate Leadership and Community
Protection Act — Signed by Governor July 18, 2019
¢ Statewide greenhouse gas (CO,e) emission limits
¢ 60% of 1990 emissions by 2030; 15% of 1990 emissions by 2050
¢ Statewide electrical demand system will be zero emissions by 2040
¢ Ground source heat pump qualifies as a renewable energy system
¢ Rules and regulations to ensure compliance
& Regulatory measures for “beneficial electrification” of vehicles and buildings
¢ Cost-benefit calculations, including social cost of carbon

¢ Massachusetts Global Warning Solutions Act

“A level of statewide greenhouse gas emissions that is equal in quantity to
the amount of carbon dioxide or its equivalent that is removed from the
atmosphere and stored annually by, or attributable to, the Commonwealth”

¢ Resilient Rhode Island Act and Heating Sector Transformation
+ 100% Renewable Electricity by 2030
¢ 80% GHG reduction overall by 2050
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NYC Decarbonization Pathways - 2021

FIGURE ES-2: EMISSIONS REDUCTIONS BY MEASURE FOR EACH PATHWAY
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The Electrification Pathway relies heavily on electrifying building heating systems and all vehicle classes. The Low Carbon Fuels Pathway relies
heavily on switching fuel sources to low carbon alternatives for building heating and heavy-duty transportation. The Diversified Pathway relies
on both electrifying building heating systems and using low carbon gas for remaining building gas use.
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Vision for a Sustainable Gas Network

Study by American
Gas Foundation
(released Sept. 2011)

Finding: Under a
reasonable long-term
scenario, Renewable
Gas could be used to
meet the natural gas
needs of half of all
American homes.
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*First NY Interconnection Standard
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New Decarbonization Projects and Proposals
OGR! g ¥EEE B g

and Technology S indapamdent ippRiicalions
Ill-gC\)ﬁ{RC(E:SAIhﬁEﬁ%)I\I’\é ::: N R E L AT STONY BRODK UNIVERSITY c I e(: ?@[‘g c I

nsforming EN

GSHP Shaged
Loop, Riverhwead, NY

NEW YORK

Yo NYSERDA Proposed 1 MW Multi-
REV CONNECT Use Hydrogen Facility

v Gas Demand Response
v" RNG Interconnection Support |  tunhofer

. “/ o Bawey Rasovece
v" Proposed RNG Purchasing [, as Demand Response “ Gas DR Evaluation

v" Proposed Geothermal Loops /- Proposed RNG Purchasing
Jr' v" Proposed Geothermal Loops‘ “

o
—r.

Institute of i g'?—« q

NYSERDA Gas Innovation W
and Technology lq_,_

AT STONY BROOK UNIVERSITY [

f NEW YORK
STATE OF
OPPORTUNITY.

ADG Market Animation AnaIyS|s ‘ Proposed 2.7 MW
Institute of . : = .
- NEWYORK | NYSERDA él%tII‘;ln:{;\?allzlon - 12 Fuel Cell Neighborhood
:]:m Beafonlt.l:v::sgz -'-f-“- il = = BlueGen Hyd rogen
H2 BROOKHAVEN .
Hydrogen Blending Research Vehicles paaioat EUMP, - RS Demonstration
7

National Grid Advanced Energy Conference June 9, 2021 *Clm i T

Incubator Program



Zero Carbon Hydrogen as Long or Short Energy Storage
- Efficiency Matters -

Power-to-Gas

Future State - Blending hydrogen into
the natural gas distribution systemto 989/,
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Clean Transportation Pathways

Hydrogen Fuel Cell Hybrid
Electric Vehicles

Electric Vehicles
Hydrogen Vehicles
Renewable Gas
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Strategy

¢ Transform —

¢ Integrated TOYOTA “PLookout, NY

Transportation Services Model ¢ H, Carbon Intensity* = 0
¢ Address system-wide barriers

¢ Innovate — RDD&D

¢ Several cars & Light Trucks
¢ Toyota Mirai

¢ Invest ¢ Hyundai, Honda & VW
¢ Enhance and Deploy Efficient ¢ Range extended battery
Vehicles electric vans (US Hybrid)
¢ Plug-in Vehicles ¢ Treated as zero emissions
for purposes of northeast

& Foster Equity and Jobs
First M M states MOU
¢ First Movers Matter https://www.ase.org/alliance-50x50-transportation
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The Role of Academia
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Basic and Longer Term Research

Academic Relationships
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The Institute for Gas Innovation and Technology
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An institute of the Advanced Energy Reach and Technology Center at Stony Brook
University; A university in the largest public university system in he US.

Founded in 2017 by AERTC and National Grid Institute of
Gas Innovation

and Technology

AT STONY BROOK UNIVERSITY

Focused only on infrastructure efficiency, environmental
performance and renewable energy technologies.

Success in developing programs in the US for Renewable Natural Gas and Hydrogen
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A member driven- Industry-academic collaboration
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