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ISO New England’s Mission and Vision

Mission: What we do

Through collaboration and innovation,

ISO New England plans the transmission system,
administers the region’s wholesale markets, and
operates the power system to ensure reliable and
competitively priced wholesale electricity

Vision: Where we’re going

To harness the power of competition and advanced
technologies to reliably plan and operate the grid
as the region transitions to clean energy
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ISO New England (ISO) Has More Than Two Decades
of Experience Overseeing the Region’s Restructured
Electric Power System

* Regulated by the Federal
Energy Regulatory
Commission

* Reliability Coordinator for
New England under the
North American Electric
Reliability Corporation

* Independent of companies
in the marketplace and
neutral on technology
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ISO New England Performs Three Critical Roles to
Ensure Reliable Electricity at Competitive Prices

Grid
Operation

Coordinate and direct
the flow of electricity
over the region’s
high-voltage
transmission system

Design, run, and
oversee the markets
where wholesale
electricity is bought
and sold
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Study, analyze, and
plan to make sure New
England's electricity
needs will be met over
the next 10 years
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Things We Don’t Do

Handle Have a stake Have
retail Own pgwer in companies jurisdiction Have cc?:trol
electricit . sfl that own grid over fuel OVET SItNg
y infrastructure infrastructure infrastructure decisions
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Numerous Entities Including an Independent Board
Provide Oversight of and Input on ISO’s Responsibilities

Publicly Owned

1
|
Federal Energy Regulatory |---- North American Electric | : " New England
Commission (FERC) Reliability Corporation b NewkEngIand Electricity States
I Market Participants :
: (NEPOOL)
I |1 Governors
1
Independent Board T— Northeast Power | (NESCOE*)
of Directors Coordinating Council !
vy ; Generators Consumer Advocates
1
I Transmission Owners —
Attorneys General
EREmEE ! . i
1l 11 - Suppliers Consumer Liaison Group

1
1
|
|
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1

. I I . Entities —| Policymakers
£ | d End Users
ISO New Englan Public Utility
Alternate Resources . ..
Commissioners
(NECPUC**)
Partici!)ants — Environmental
— Committee Regulators
Technical Committees
* Markets || Energy Boards
Comprehensive Regional Planning Process * Reliability
p g g ¢ Transmission Commissions

through the Planning Advisory Committee
*New England States Committee on Electricity
**New England Conference of Public Utilities Commissioners
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New England’s Power Grid Is Part of a Larger
Electric Power System

* Part of the Eastern Interconnection, one of four large
power grids in North America

Interconnection

— Interconnected through
primarily alternating
current (AC) transmission

* Tied to Québec only through
direct current (DC) transmission

* 2003 blackout ushered in | | ",%J
wide-area monitoring and ) F- i e
mandatory reliability standards  wesern ~ ~ _£FE .

DR _"

‘V'
* Subject to reliability standards \
set by NERC and NPCC* msrconecion

* North American Electric Reliability Corporation (NERC) and Northeast Power Coordinating Council (NPCC)
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New England Has Multiple Ties to
Neighboring Regions /TN

/ "
J 3 New
fl _/?" | Brunswick
Transmission system is qubec o - AC (1970s)
. . . - \k“‘——\ o I\A\’“‘,
tied to neighboring power (1985) (1986/1990) & j/f ! AC (2007)
. e s 2

systems in the U.S. and g5 i ) P
Eastern Canada: A ST S
— New York (8 AC ties, 1 DC tie)

— Hydro Québec (2 DC ties)
— New Brunswick (2 AC ties)

13% of the region’s New
energy needs were i
met by imports in 2023

Note: AC stands for Alternating Current and DC stands for Direct Current

ISO-NE PUBLIC



ISO-NE Is a Summer-Peaking System

New England shifted from a winter-peaking system to a

system in the early 1990s, largely because of the growth of air conditioning

and a decline in electric heating

* Peak demand on a normal summer day has typically
ranged from 17,500 MW to 22,000 MW

 Summer demand usually peaks on the hottest and
most humid days and averaged roughly 25,600 MW since 2000

* Region’s all-time summer peak demand was 28,130 MW
on August 2, 2006

The region is expected to shift back to a winter-peaking system with
the electrification of heating demand

* Region’s all-time winter peak demand was 22,818 MW
on January 15, 2004
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Lower-Emitting Sources of Energy Supply Most of
New England’s Electricity

-
 [n 2023, most of the m Coal, 0.2%
region’s energy needs , Hydro, 8% Oil, 0.3%
were met by natural T -
gas, nuclear, imported Renewables,
electricity (mostly 10%

hydropower from 2023*

Eastern Canada), Net Energy
bl d oth for Load:
renewables, and other ) 114,724 GWh
low- or non-carbon- ~ Imports, 13%
emitting resources
* Region is transitioning e
away from Older Coal NUCIear’ 20% biomass, other b'or:iar:\/gvaasbles';rgic';ro'lj—lsacr;?:!cﬁz?
and Oil resources municipal solid waste, and miscellaneous fuels.

*Data is subject to adjustment. Source: 2023 Net Energy and Peak Load by Source
https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/net-ener-peak-load

I1SO-NE PUBLIC

- = ] ~ A
ol 3| ”HI W% vl I Sl —


https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/net-ener-peak-load

Dramatic Changes in the Energy Mix
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Markets Select the Most Cost-Efficient Resources to
Meet Current and Future Electricity Needs

Forward

Capacity
WET{ (s

Electric Energy: The Day-Ahead and Real-Time Energy Markets are
forward and spot markets for trading electric energy. Energy prices
fluctuate throughout the day and at different locations in New England,
reflecting the amount of consumer demand, constraints on the system,
and the price of fuel that resources use to generate electricity.

Short-Term Reliability Services: Resources compete in the ancillary
markets to provide backup electricity as well as services needed to
support the physical operation of the system, such as frequency
regulation and voltage support. These services are critical during periods
of heavy demand or system emergencies.

Long-Term Reliability Services: Resources compete to sell capacity to the
system in three years’ time through annual Forward Capacity Auctions.
The Forward Capacity Market works in tandem with the Energy Markets
to attract and sustain needed power resources today and into the future.

I1SO-NE PUBLIC
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Markets Select the Most Cost-Efficient Resources to Meet Current and

Future Electricity Needs
Energy Market Values Vary with Fuel Prices, While Capacity Market Values Vary with
Changes in Supply
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ISO New England Forecasts Strong Growth in
Solar Photovoltaic (PV) Resources

December 2023 Solar PV

Cumulative Growth in Solar PV

Installed Capacity (MW, ) through 2033 (MW, )
13,466
Installed 13.500 -
. No. of ’
SIElE SEELY Installations
(MW,.) 11,500 -
Connecticut 1,091 91,290 § 9,500 -
Massachusetts 3,712 179,362 =
a 7;500 N 6,542
Maine 588 11,506 §
@ 5,500 +
New Hampshire 244 21,234 g
Rhode Island 400 22,769 3,200 1
Vermont 507 21,179 1,500 ~ 40
2 1 ) ]
New England 6,54 347,34 >00 Jan. 2010 Dec. 2023 2033

Note: The bar chart reflects the ISO’s projections for nameplate capacity from PV resources participating in the region’s wholesale electricity markets, as well as those connected
“behind the meter.” The forecast does not include forward-looking PV projects > 5 MW in nameplate capacity. Source: |SO New England 2024-2033 Forecast Report of Capacity, Energy,
Loads, and Transmission (2024 CELT Report) (May 2024), and 2024 Photovoltaic (PV) Forecast; MW values are AC nameplate.

ISO-NE PUBLIC
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https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/system-planning/system-plans-studies/celt/
https://www.iso-ne.com/static-assets/documents/100009/2_2024_pv_forecast_final.pdf

Dramatic Changes in the Energy Mix

New England made a major shift from coal and oil to natural gas over the past two
decades, and is shifting to renewable energy in the coming decades

Percent of Total Electric Energy Production by Source
(Past, Present, Future) ceos

49%

W 2000 W 2023 W 2040 (S3)

25%

20%
18% . 16%
12% 14% 139

13% 14%
° 12% 114, 10%
o, %
0.3% 4o, 0.2% o

Nuclear Oil Coal Natural Gas Hydro Imports  Renewables

0 @ m f gfi\

Source: ISO New England Net Energy and Peak Load by Source; data for 2023 is preliminary and subject to resettlement; data for 2040 is based on Scenario 3 of
the ISO New England 2021 Economic Study: Future Grid Reliability Study Phase 1.
Renewables include landfill gas, biomass, other biomass gas, wind, grid-scale solar, behind-the-meter solar, municipal solid waste, and miscellaneous fuels.
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https://www.iso-ne.com/isoexpress/web/reports/load-and-demand/-/tree/net-ener-peak-load
https://www.iso-ne.com/static-assets/documents/2022/06/a10_2021_economic_study_future_grid_reliablity_study_phase_1_gaps_key_takeaways_and_lessons_learned_redline_rev1.pdf#page=8

Nighttime Electricity Load on the Region’s Electric Grid
is Exceeding Daytime Consumption On Sunny Days

Continued development of solar deployment drives down afternoon load, especially in spring when
demand is lower

Megawatts

Estimated impact of behind-the-meter solar on April 9, 2023
13,000

-,

-
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7,000

Estimated demand = === Estimated demand = Grid demand
served by BTM solar without BTM solar seen in real time

Source: ISO Newswire Article from April 11, 2023, New England again sets record for low demand on regional power system - ISO Newswire
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https://isonewswire.com/2023/04/11/new-england-again-sets-record-for-low-demand-on-regional-power-system/

Wind Power & Battery Storage Comprise Most of the New
Resource Proposals in the ISO Interconnection Queue

All Proposed Resources

Hydro
- MW
<1%

/I\ /i\
Wind
17,297 MW

- 38,474 MW 3%

Battery Storage
17,897 MW
48%

TOTAL

Source: ISO Generator Interconnection Queue (January 2025)
FERC Jurisdictional Proposals; Nameplate Capacity Ratings
Note: Some natural gas proposals include dual-fuel units (with oil backup).
Some natural gas, wind, and solar proposals include battery storage. Other includes
hydro, biomass, fuel cells and nuclear uprate.

: “= H| T I__‘ || ISO-NE‘ PUBLIC
S Q .. ——

vl

Proposals by State

(all proposed resources)

Megawatts
(MW)

Connecticut 8,610
Massachusetts 20,903
Maine 5,120
New Hampshire 899

Rhode Island 2,597
Vermont 344

Total 38,474

Source: ISO Generator Interconnection Queue (January 2025)
FERC Jurisdictional Proposals
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m |
]
Hydropower -1
Canada

Onshore Wind
Northern Maine

Offshore Wind
Southern

New England

Lines represent types of ETUs
private developers have proposed
in recent years

Source: ISO Interconnection Queue (January 2025)

Developers Are
Proposing Large-Scale
Transmission Projects
to Deliver Clean Energy
to Load Centers

Developers are proposing eight

elective transmission upgrades (ETUs) to
help deliver over 10,000 MW of clean
energy to New England load centers

Wind projects make up about 40% of new
resource proposals in the ISO Queue

— Most are offshore wind proposals in
southern New England, but some are
onshore wind proposals in northern New
England and would require transmission to
deliver the energy to load centers

I1SO-NE PUBLIC
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http://www.iso-ne.com/system-planning/transmission-planning/interconnection-request-queue

ISO New England's Role in Transmission Planning

As the Regional Transmission Organization, the I1SO is required to
identify transmission infrastructure solutions that are essential for
maintaining power system reliability in New England

Through an open stakeholder process, the ISO is responsible for
the development of long-range plans to address future system
needs over the ten-year planning horizon

— Summarized in a Regional System Plan (RSP)

The transmission planning process is
governed by a FERC-approved tariff

2023 Regional System Plan

ISO-NE continuously revises the transmission
planning process to comply with applicable
FERC orders

g

-

ISO New England 2023 Regional System Plan

ISO-NE PUBLIC
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https://www.iso-ne.com/static-assets/documents/100005/20231114_rsp_final.pdf

Longer-term Transmission Planning (LTTP)

 |n 2020, the New England States Committee on Electricity
(NESCOE) vision statement recommended that the ISO
work with stakeholders to conduct a comprehensive
long-term regional transmission study

* Inresponse, the ISO began the study and received
FERC approval to revise the I1SO Tariff to establish a
repeatable longer-term study process

* The resulting 2050 Transmission Study was the first longer-
term transmission study conducted for New England

* The study informs stakeholders of the amount and type of
transmission infrastructure necessary to provide reliable, cost-
effective energy to the region through the clean energy transition,
driven by state policy
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https://nescoe.com/resource-center/vision-stmt-oct2020/
https://www.iso-ne.com/static-assets/documents/100008/2024_02_14_pac_2050_transmission_study_final.pdf

Longer-term Transmission Planning (LTTP)

The region’s aging transmission system has the potential to become
a significant bottleneck to progress if it does not keep pace with
changes to other elements of the power system

NESCOE requested the I1SO issue its first regional solicitation under the
LTTP process with a focus on North-South transmission (Maine/NH)

I1SO-NE PUBLIC
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https://www.iso-ne.com/static-assets/documents/100018/a05_2024_12_18_pac_transmission_needs_for_a_longer-term_transmission_planning_rfp_final.pdf

ISO Releases 2050 Transmission Study

new england

2050 Transmission Study 2050 Transmission Study

© I1SO New England Inc.
Transmission Planning
IS0 New 050 T Under these assumptions, upgrades.
Study offers an overview of the investment will be neaded to avoid overloading
ed into the dle of the century to e " transmission lines and transformers as
bulk power system reliability throughout the

FEBRUARY 12, 2024

residents and businesses increasingly
rely on electricity to heat buidings and

clean energy transition. The results were driven power vehicles, and as offshore wind
‘by assumptions about the future resource mix facilities and cther remote renewable
for by the resources produce a greater share of

the region's power. The study did not
‘examine potential costs to upgrade
the distribution system.

New England states via the Massachusetts Energy
Pathways to Deep Decarbonization study.

Key Takeaways

Reducing peak load significantly reduces cost. Targeting high-likelihood concerns is highly effective.
The study analyzed two winter paak loads for 2050: Certain transmission system concems are likely to

57 gigawatts (GW), and a 10% reduction to 51 GW. Costs ‘appear in awide range of possible scenarios. Projects
1o support the higher peak were nearly $10 billion greater. that address these concerns offer the greatest benefits.
The region can make Generator Transformer capacity is crucial.
incremental upgrades. locations matter. The system's existing transformers
Rebuilding existing lines with larger Locating power producers and were not designed to handle the vast
conductors, rather than building connections to offshore wind increases in demand associated with an
new lines, could minimize costs — closer to large population hubs alectrified aconomy. Adding transformers
especially in densely populated will help reduce strain on the throughout the system could refieve

areas in southern New England transmission system. averloads and suppart reliability.

2050 Transmission Study Final Report 2050 Transmission Study Fact Sheet
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https://www.iso-ne.com/static-assets/documents/100008/2024_02_14_pac_2050_transmission_study_factsheet.pdf
https://www.iso-ne.com/static-assets/documents/100008/2024_02_14_pac_2050_transmission_study_final.pdf
https://www.iso-ne.com/static-assets/documents/100008/2024_02_14_pac_2050_transmission_study_final.pdf
https://www.iso-ne.com/static-assets/documents/100008/2024_02_14_pac_2050_transmission_study_factsheet.pdf

Peak Demand Period Will Shift to Winter

Significant amounts of clean energy will be needed to meet state
decarbonization goals while serving significantly increased demand

60
50
_ 28 GW
% 40 ALL-TIME
- SYSTEM PEAK
£ 30
A — B B
?U ___________
20 20
® 23 GW
10 ALL-TIME
WINTER PEAK
0
2023 2035 2040 2050
Summer Peak B Winter Peak
“= H| . — || ISO-NEHPUBLIC Hl—x | =H|_ I ._ 23 =—
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Economic Planning for the Clean Energy Transition
(EPCET) Overview

EPCET explores the operational, engineering, and economic challenges the
region must address in order to support the New England States’
commitment to reduce carbon emissions over the next several decades

Most of the six states aim to cut emissions by at least 80% from 1990 levels
by the year 2050 through a shift to renewable energy and electrification of
heating and transportation

Work performed over two years, draft report published in August

Economic
Efficiency Reliability

Carbon- Reliability

Neutrality

EPCET’s key findings converge on a common theme: designing the power
system of the future requires balancing reliability, economic efficiency,
and carbon-neutrality

1] ||
r ¢ I
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https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.iso-ne.com%2Fstatic-assets%2Fdocuments%2F100014%2F2024_08_16_epcet_draft_report.docx&wdOrigin=BROWSELINK

EPCET: Key Findings for the New England Grid

* Increased variability will require vastly different supply levels from

year to year
— Peak demand could vary by up to 50% between mild and severe winters by 2050

* Emissions reductions will be seasonal
— Spring will be mostly decarbonized by 2040, but a small portion of winter days
will still produce significant emissions in 2050

 Renewable-only build-outs may be vast
— If the 2050 resource build-out is almost entirely wind, solar, and batteries, the
region will need a power system that is roughly four times its current capacity to
achieve state emissions goals and maintain reliability.

* Firm, dispatchable, zero-carbon generation could help address

challenges
— These resources may support reliability and reduce build-out costs

ISO-NE PUBLIC
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There Are Four Pillars Necessary to Support a
Successful Clean Energy Transition

PILLAR ONE

Clean
Energy

Significant amounts
of clean energy to
power the economy
with a greener grid

PILLAR THREE

Energy
Adequacy

A dependable energy supply
chain and/or a robust
energy reserve to manage
through extended periods of
severe weather or energy
supply constraints

PILLAR TWO

Balancing
Resources

Resources that can supply
electricity, reduce
demand, or provide other
services to maintain
power system equilibrium

ISO-NE PUBLIC

PILLAR FOUR

Robust
Transmission

To integrate renewable
resources and move clean
energy to consumers
across New England




ISO New England Publications

2024 Regional Electricity Outlook The Four Pillars

New England Power Grid
2023-2024 Profile

The region's wholesale electricity marketplace is securing
reliable electricity at competitive prices and helping usher in
ackeaner, greener grid.

i 0 S
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Major Emissions Reductions Wholesale Prices Drop Sharply
" - After Historic High

2024 Regional Electricity Outlook New England Power Grid Profile
Provides an in-depth look at Provides key grid and market stats
New England’s biggest challenges to on how New England’s

power system reliability, the wholesale electricity markets are

solutions the region is pursuing, and securing reliable electricity at

other ISO New England efforts to competitive prices and helping

improve services and performance usher in a cleaner, greener grid

ISO-NE PUBLIC
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New England Power Grid
State Profiles 2023-2024

Supply and demand resources help meet New England’s electricity
needs, and state policies are transforming the resource mix

Region Has Many Proposals for New Supply 180

T S . -
Propesed Generation by type)
pok " -
_ «

a0
5 3 678 MW

1949

New England State Profiles

Provides state-specific facts
and figures relating to supply and
demand resources tied into the
New England electric grid and
state policies transforming the
resource mix in the region

1] ||
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https://www.iso-ne.com/static-assets/documents/100010/new-england-power-grid-regional-profile.pdf
https://www.iso-ne.com/about/regional-electricity-outlook
https://www.iso-ne.com/static-assets/documents/100010/new-england-power-grid-state-profiles.pdf

Consumer Liaison Group Provides a Forum for
Consumers to Learn about Regional Electricity Issues

e A forum for sharing information
between the ISO and electricity 180 [rov s s

consumers in New England
2023 Report of the

* The CLG Coordinating Committee ConsumeriiaisonGroup

© 1SO New England Inc.

consists of 14 members who S ——
represent various stakeholder groups

* (Quarterly meetings are free and
open to the public, with in-person
and virtual options to participate ‘
r
-

2025 CLG Meeting dates:

Rhode Island: March 27

Massachusetts: June 4 2023 CLG Annual Report

New Hampshire. September 24 More information on the CLG is available at:

https://www.iso-ne.com/committees/industry-
Massachusetts (Boston): December 3 collaborations/consumer-liaison/

More information on the CLG is available at: https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/

ISO-NE PUBLIC
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https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/static-assets/documents/100011/2023_report_of_consumer_liaison_group_final.pdf

Other ISO New England Publications

and Resources

ISO Newswire

— asource for regular news about ISO New

England and the wholesale electricity industry
within the six-state region

ISO Press Releases

— Access current and archived press releases

detailing significant developments at the 1ISO and
in New England’s power system and wholesale
electricity markets

Government and Industry Affairs Presentations,

Speeches, Papers, and Other Materials

—

— Presentations and speeches delivered by our

technical experts, senior management, and
External Affairs team at industry events in New
England and across the nation

Includes the monthly issues memo—a rundown
of federal, regional, and state issues that the ISO
provides to the New England Conference of
Public Utilities Commissioners (NECPUC) and
state consumer advocates

I1SO-NE PUBLIC
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https://isonewswire.com/2023/01/30/iso-ne-publishes-amounts-sources-of-electric-energy-used-to-meet-demand-in-2022/
https://www.iso-ne.com/about/news-media/press-releases
https://www.iso-ne.com/about/government-industry-affairs/materials
https://www.iso-ne.com/about/government-industry-affairs/materials

ISO Glossary and Acronyms

e |SO maintains a glossary with short -
definitions of industry terms Glo
appearing in ISO materials

Support

ssary and Acronyms

Here, yo finitions of frequently used terms related to New England's wholesale
Support st
1 1 ’ Participant Readiness Project Outlook Prec
* Thegl y lable at the ISO e
e Ossa r IS ava I a e a e _S Request Data and Information u Section |: General Terms and Conditions gz of the Tariff

website under the Participate then

Request Software
Support men us Mailing Lists

Web Feeds

Web Conferencing Suppart

— The feature is presented on the ISO

Glossary and Acronyms

website for use by anyone needing to | wuun-
get a handle on a term

Library of Participant Support Forms 10-minute nonspinning reserve  TMNGR

Upload and Download File Format Protocols

— As terms morph or emerge over time, |
the glossary is regularly updated
— The page also includes links to official
documents that include full-length - _ S
legal definitions for many terms o

ISO-NE PUBLIC
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https://www.iso-ne.com/participate/support/glossary-acronyms/
https://www.iso-ne.com/participate/support/glossary-acronyms/
https://www.iso-ne.com/participate/support/glossary-acronyms/

FOR MORE INFORMATION...

o Subscribe to the ISO Newswire

ISO Newswire is your source for regular news
about ISO New England and the wholesale
electricity industry within the six-state region

Log on to ISO Express

ISO Express provides real-time data on
New England’s wholesale electricity
markets and power system operations

@isonewengland

Follow the ISO on LinkedIn

@iso-new-england

Q@ X O

—

— |
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Follow the ISO on X (fka Twitter)

I1SO-NE PUBLIC

Download the ISO to Go App

ISO to Go is a free mobile application that

puts real-time wholesale electricity pricing
and power grid information in the palm of
your hand

# Download on the

D> GooglePlay ll @ App Store

m—x_' | - L.
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http://www.iso-ne.com/about/news-media/newswire
http://www.iso-ne.com/about/news-media/iso-to-go
https://play.google.com/store/apps/details?id=com.isone.iso.to.go&feature=search_result
https://itunes.apple.com/us/app/iso-to-go/id555114876
http://www.iso-ne.com/isoexpress/
https://www.linkedin.com/company/iso-new-england
https://twitter.com/isonewengland

Questions
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