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BACKGROUND ON ISO NEW ENGLAND




Why an Independent System Operator?

ISOs are independent, not-for-profit organizations that coordinate generation and
transmission to provide reliable and cost-effective electricity
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Non-discriminatory, Full control of the Consumers benefit Independence from
open access to the transmission system from competition for market participants
transmission system electricity supply
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Creation and Evolution of ISO New England

1971: New England Power Pool (NEPOOL) created to establish central dispatch of generation
in New England; handle settlements and billing; coordinate outages; undertake joint
planning and other measures to improve system reliability and economics

1997: ISO New England formed in response to federal policy implemented by FERC, and
proposal from NEPOOL that was supported by the six public utilities commissions

Key elements of the proposal to restructure NEPOOL and the New England wholesale
electric power market:

— Open access transmission tariff established terms for regionwide transmission service

— Creation of an ISO, and

— Restated NEPOOL Agreement

1999: FERC issued order encouraging formation of regional transmission organizations
(RTOs), that would encompass broader geographic areas than ISOs (Order 2000)

2005: ISO-NE obtained FERC approval to become an RTO but retained the name “ISO”
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FERC’s Principles and Goals that Guided ISOs & RTOs

Independent System Operator

11 principles included:

Regional Transmission Organization

12 characteristics and functions

An ISO's governance should be fairand non- included:

discriminatory —

An ISO and its employees should have no
financialinterest in any power market
participants

An ISO should provide open access to the
transmission system

An ISO should have the primary responsibility
in ensuring short-term reliability of grid
operations

An ISO should have control over the
operation of interconnected transmission
facilities within its region

I

Independence from market participants
Full control of transmission system
Tariff administration and design

Market monitoring

Transmission planning

Refer to the Appendix for the full list.
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Key Features of ISO-NE Structure and Governance

Organized as a non-profit corporation (501(c)(3) organization)

The ISO is a public utility, subject to FERC jurisdiction
— TheISO is not a government entity or quasi-government entity

Independent of wholesale electricity markets participants

— Employees, management, and directors are subject to a code of
conduct to demonstrate no financial interest in market participants

Does not own transmission, but has operational control over
transmission facilities under agreements with transmission owners

Governed by independent board of directors that provides oversight

— Board guides strategic direction of the organization, oversees senior
management; not involved in day-to-day management decisions

— Not a stakeholder board
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“A public utility is any
person that owns or
operates facilities used
for the transmission of
electric energy in
interstate commerce or
the sale of electric
energy at wholesale in
interstate commerce. An
ISO will operate
facilities used for the
transmission of electric
energy in interstate
commerce and thus will
be subject to the Open
Access and OASIS
rules.” (FERC Order 888; 1996)




ISO New England Has Nearly Three 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 BN BN Em
Electric Reliability Corporation T

* Independent of companiesinthe
marketplace and neutral on technology




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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MARKETS UPDATE

2024 Annual Markets Report




2024 Annual Markets Report Overview

* In May, ISO New England’s Internal Market Monitor

(IMM) issued the 2024 Annual Markets Report (AMR)
— The IMM functions independently of ISO management and
reports directly to the ISO Board of Directors 2024 Annual Markets Report

© IS0 New England Inc.
||||||| | Market Monitor

* The AMR assesses the state of competition in the
wholesale electricity markets administered by the ISO
during the most recent operating year

* The AMR also presents the most important findings, »
market outcomes, and market design changes of 4 r‘
New England’s wholesale electricity markets for 2024 | =

The 2024 Annual Markets Report is available on the Internal Market Monitor webpage.

Interested in learning more? The IMM has published a primer that explains the fundamentals of New England’s wholesale energy markets, which readers may find useful before
approaching the IMM quarterly and annual markets reports: An Overview of New England’s Wholesale Electricity Markets (2025 Update)
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https://www.iso-ne.com/markets-operations/market-monitoring-mitigation/internal-monitor/
https://www.iso-ne.com/static-assets/documents/100023/imm-markets-primer.pdf

Higher Energy Costs Drove Increase in Total
Wholesale Costs in 2024

* The total wholesale cost of electricity was $10.2 billion
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— The 11% increase compared to 2023 costs ($9.2 billion) is largely attributed to f—>$ ‘*1
changes in the supply mix, including increased CO, emissions costs under the ?

Regional Greenhouse Gas Initiative program and reduced net imports from Quebec X‘\\ = i
* Energy market costs totaled $5.6 billion, up 24% from 2023

— Natural gas prices remained steady, averaging $3.06/MMBtu in 2024 compared to $3.04/MMBtu in 2023
— Energy costs accounted for 55% of the year’s total wholesale electricity costs, compared to 51% in 2023

» Capacity costs totaled $1.2 billion, down 5% from 2023

* Cost per MWh of load served last year was $87, compared to $82 in 2023

— The average price in the Real-Time Energy Market was up 11% year over year, at $39.50/MWh. The
average price in the Day-Ahead Energy Market was up 13%, at $41.47/MWh

Regional network load costs, which pay for the use of transmission facilities,
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reliability, and certain administrative services, were $3.0 billion, up 1% from 2023
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OPERATIONS UPDATE

ISO New England 2025 Summer Outlook and Preparations




New England Grid Prepared for Summer Demand

* ThelSO predicts electricity demand will reach nearly
25,000 MW under normal weather conditions, and N
~26,000 MW during above-average summer weather

— Lastyear, electricity demand peaked July 16 at ew england
approximately 24,000 MW

Jon Gravelin
Senior Manager, Control | Room Operations

* Weather is the largest driver of energy use and >l
resource availability in New England

ISO Minute: Weather’s Impact on
e ThelSO utilizes a rolling 21-day energy supply Summer Electricity Demand
. . . with Jon Gravelin (Senior Manager,
forecast to provide an early warning to the region

Control Room Operations)
should energy supplies become constrained
Watch the video to learn more

One Goal Lies at the Heart of ISO New England’s about how the ISO prepares for the
!
Mission: Reliability SHmmerEese

—
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https://youtu.be/ruRfBn61rcs

Planning for the Summer A

* [ISO-NE calculates available capacity by assessing expected ' '
contributions from all resources (including imports) while
accounting for unplanned resource outages A A

* Available capacity is compared to anticipated demand under
both normal weather conditions and periods of warmer than
normal temperatures to determine if region has the capacity needed to meet
consumer demand and maintain required operating reserves

* This summer, the ISO expects approximately 29,000 MW of capacity to be available
to meet consumer demand for electricity and required reserves

* Avariety of resource types make up the resource mix in New England including wind,
solar, natural gas, nuclear, hydro, biomass, imports from New York and Canada, and
demand response resources that reduce energy usage
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Behind-the-Meter Solar Still on the Rise

* Behind-the-meter solar photovoltaic installations (BTM PV)

are a growing source of energy in the region and predicted :Q:
to reduce demand by as much as 1,736 MW during the e ..
peak on days with normal weather conditions this summer w

* Theregion has approximately 7,800 MW of BTM PV which
pushes the peak hour of grid demand later in the day, when
the sun is lower in the sky and production from solar PV
systems is reduced

— Instead of peaking in the mid-afternoon, as was common during summers before
widespread solar panel installations, New England grid demand now peaks in the
early evening hours
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SYSTEM PLANNING UPDATE

2025 Capacity, Energy, Load Report




Enhanced Long-term Forecast Predicts Steady
Growth in Energy Use and Peak Demand

* Issued on May 1, the annual Capacity, Energy, Loads, and Transmission (CELT)
Reportis the primary source for assumptions used in ISO system planning studies

 The forecasts at the heart of the 2025 CELT Report have four key components:
— Base forecast (which includes the impact of energy efficiency programs) is derived from

historical demand patterns and expected future conditions
Heat pump forecast captures expected demand growth from electrification of the heating sector

— Electric vehicle forecast captures expected demand growth from electrification of the

transportation sector
— The BTM PV forecast captures the expected impact of distributed energy resources, primarily

behind-the-meter solar, that reduce demand for grid electricity

* The first three components make up the gross long-term forecast
— Results of the BTM PV forecast are subtracted from the gross forecast to produce the net

long-term forecast
I



https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.iso-ne.com%2Fstatic-assets%2Fdocuments%2F100023%2F2025_celt.xlsx&wdOrigin=BROWSELINK

Enhanced Long-term Forecast Predicts Steady
Growth in Energy Use and Peak Demand

* Overall electricity use is expected to increase 1.2% annually over the
10-year period (2025—-2034)

* Summer peak demand is expected to increase 0.9% annually
* Winter peak demand is expected to increase 2.9% annually

* BTMPVis projected to reduce consumption of grid electricity by 5,555 GWh
this year, rising to 11,487 GWh in 2034

 [EVs are expected to account for 8,735 GWh of
energy use in 2034, while heating electrification
is expected to account for 8,049 GWh that year

ISO-NE PUBLIC




Steady Growth Expected in Annual Net Energy Use

Historical and Forecast Net Energy Use

2005: 136,425 GWh

2034: 130,665 GWh

124,438 GWh

2025: 117,262 GWh
1995: 112,850 GWh 2024: 116,813 GWh

l ] \ . )
1
Decrease in net energy demand due to behind-  Forecasted increase in net

the-meter solar PV and energy efficiency  energy use due to electrification

Source: ISO New England 2025-2034 Forecast Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025)


https://www.iso-ne.com/system-planning/system-plans-studies/celt/

Impact of Electrification on 2034 Annual Energy
Use and Seasonal Demand in New England

In 2034, impacts of electrification are expected to account for more than 16,500 GWh of annual energy
consumption, roughly 950 MW of summer demand and 6,500 MW of winter demand

Seasonal Peak (MW)
0 5,000 10,000 15,000 20,000 25,000

Summer Peak

Winter Peak Impact of Forecasted Electrification
Annual Energy Impact of Forecasted Electrification

0 20,000 40,000 60,000 80,000 100,000 120,000
Annual Energy (GWh)
Source: ISO New England 2025-2034 Forecast Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025)
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https://www.iso-ne.com/system-planning/system-plans-studies/celt/

Managed Charging Profiles Added to
Transportation Electrification Forecast

Managed charging programs offer incentives for EV owners to avoid charging during peak
hours, shifting charging to times when demand and wholesale prices tend to be lower

Managed vs. Unmanaged EV Charging
Hourly Percentage of Daily Charging Energy

10%

8%

6%

4%

2%

0% 4 4 4
Source: ISO New England 2025-2034 Forecast Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025)



https://www.iso-ne.com/system-planning/system-plans-studies/celt/

ISO’s Ten-Year Forecasts Provide an Outlook for
Electricity Use and Peak Demand

Deployment of these technologies create new challenges for grid operations and forecasting

EVs Heat  BTMPV
25688281 +852 +104 -1,879 Net Heat BTMPV Net
o MW MW MW 26,897 +4,765  -402 26,020
- MW EVs MW MW MW
S ___I._________________ - Base +1N,I\7/\E/;4
% 2024 summer peak 1?&3\‘?3
O 24,871MW [ ___ . S
o 2024/2025 winter peak
o
4 19,639 MW
(7]
e
[
o
[
(@)
£
S Summer 2034 Winter 2034/2035

Source: 1SO New England 2025-2034 Forecast Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025)



https://www.iso-ne.com/system-planning/system-plans-studies/celt/

ISO New England Forecasts Strong Growth
in Solar Photovoltaic (PV) Resources el

Cumulative Growth in Solar PV through 2034

16,000 - (MW) 14,343

14,000 4 MA, CT, and ME are driving

12,000 - the majority of growth

10,000 A
8,000 -
6,000 -
4,000 -+
2,000 A 40

0 T T T T T T T T T T T 1
January Through 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
2010 2024

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: ISO New England 2025-2034 Forecast Report of Capacity,

7,634

Megawatts (MW)

Energy, Loads, and Transmission (2025 CELT Report) (May 2025); MW values are AC nameplate. State specific details are available in the final report.
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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/

ISO New England Forecasts Strong Growth in
Solar Photovoltaic (PV) Resources

December 2024 Solar PV
Installed Capacity (MW,)

Installed

. No. of

SIS Capacity Installations

(MW,,)

Connecticut 1,289 106,620
Massachusetts 4,019 206,118
Maine 1,053 12,100
New Hampshire 280 24,706
Rhode Island 465 25,395
Vermont 529 22,166
New England 7,634 397,105

Megawatts (MW)

16,000 A
14,000 -
12,000 o
10,000 o
8,000 o
6,000 o
4,000 -
2,000 A

Cumulative Growth in Solar PV
through 2034 (MW, )

40

14,343

7,634

Jan. 2010

Dec. 2024 2034

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: ISO New England 2025-2034 Forecast
Report of Capacity, Energy, Loads, and Transmission (2025 CELT Report) (May 2025), and 2025 Photovoltaic (PV) Forecast; MW values are AC nameplate.
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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/100022/2025_final_pv_forecast.pdf

CONSUMER LIAISON GROUP
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Annual Report of the Consumer Liaison Group
ISO New England Publications

Special Forum on Grid Enhancing Technologies



Annual Report of the Consumer Liaison Group

* In May, the 2024 Annual Report of the CLG was > e S
posted to the Consumer Liaison Group webpage

2024 Report of the
Consumer Liaison Group

* The CLG Reportis ajoint publication of the ISO
and the CLG Coordinating Committee (CLGCC) B

* Thereport provides summaries of the 2024
meetings; updates on ISO initiatives previously

discussed at 2024 meetings; analysis of regional TH "
wholesale costs and retail rates; and the priorities n
and planned initiatives of the CLGCC 2024 CLG Annual Report

More information on the CLG is available at: 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/committees/industry-collaborations/consumer-liaison/
https://www.iso-ne.com/static-assets/documents/100023/2024_report_of_consumer_liaison_group_final.pdf

ISO New England Publications

2024 Regional Electricity Outlock The Four Pillars

2025 New England Power Grid \ 2025 New England Power Grid \
State Profiles °. Reglonal Profile "

-~

Supply and demand resources hel

electrity needs, and state polcesare tranfor E A The regions wholesale electricty marketplace Is securin

the resource mix reliable electrcty at competrive prices and helping
usher In a eaner, greener grid

Balancing Energy Robust
Resources Adequacy Transmission

2024 Regional Electricity Outlook New England Power Grid New England Power Grid
) ) Regional Profile State Profiles
N ewplgr?\gligsz’znblirg]gi?f:z:hh:(l)eknagtes to Provides key grid and market stats Prgvides statg-specific facts
power system reliability, the on how New England’s and figures relat|ngto §upply and
solutions the region is pursuing, and wholesale electricity markets are demand resourcgs tle.d into the New
other ISO New England efforts to securing reliable electricity at Epgland electr|c.gr|d and state
competitive prices and helping policies transforming the resource

improve services and performance - . . .
usherin a cleaner, greener grid mix in the region



https://www.iso-ne.com/about/government-industry-affairs/new-england-regional-profile
https://www.iso-ne.com/about/government-industry-affairs/new-england-regional-profile
https://www.iso-ne.com/about/regional-electricity-outlook
https://www.iso-ne.com/about/government-industry-affairs/new-england-state-profiles
https://www.iso-ne.com/about/government-industry-affairs/new-england-state-profiles

ISO New England Publications - Spanish Versions

Communities in New England now have important state energy facts in Spanish
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https://www.iso-ne.com/static-assets/documents/100022/state-profiles-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/state-profiles-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/regional-profile-spanish.pdf
https://www.iso-ne.com/static-assets/documents/100022/regional-profile-spanish.pdf

Special Forum on Grid Enhancing Technologies

Registration is open for a June 18 forum on Grid

Enhancing Technologies (GETs), hosted by ISO-NE’s
Planning Advisory Committee

The GETs forum will bring together various energy
industry experts to discuss technologies intended to help
maximize utilization of the transmission system

The event will be held in hybrid format, in-person at the
Doublelree in Westborough, MA, and virtually via WebEXx

More information regarding registration, agenda, and
specific topics will be posted to the PAC webpage in the
coming weeks

— [#]



https://cvent.me/azG9nD
https://www.iso-ne.com/committees/planning/planning-advisory

For More Information

Subscribe to 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

Follow the ISO on Social Media

WWW.iso-ne.com/social

ISO-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

GETITON
’ Google Play

# Download on the
[ ¢ App Store


https://www.iso-ne.com/about/news-media/iso-to-go
https://play.google.com/store/apps/details?id=isone.com.isotogo.android
https://apps.apple.com/us/app/iso-to-go/id555114876
https://www.iso-ne.com/about/news-media/newswire
https://www.iso-ne.com/social
https://www.iso-ne.com/isoexpress/

Questions ,




APPENDIX




FERC'’s Eleven Principles of an ISO

The ISO's governance should be structured in a fair and non-
discriminatory manner

An ISO and its employees should have no financial interest in
the economic performance of any power market participants.
An ISO should adopt and enforce strict conflict of interest
standards.

An ISO should provide open access to the transmission
system and all services under its control at non-pancaked
rates pursuant to a single, unbundled, grid-wide tariff that
applies to all eligible users in a non-discriminatory manner.

An ISO should have the primary responsibility in ensuring short-
term reliability of grid operations. Its role in this responsibility
should be well-defined and comply with applicable standards
set by NERC and the regional reliability council.

An ISO should have control over the operation of
interconnected transmission facilities within its region.

An ISO should identify constraints on the system and be able
to take operational actions to relieve those constraints within
the trading rules established by the governing body. These
rules should promote efficient trading.

10.

11.

The ISO should have appropriate incentives for efficient
management and administration and should procure the
services needed for such management and administration in
an open competitive market.

An ISO's transmission and ancillary services pricing policies
should promote the efficient use of and investmentin
generation, transmission, and consumption. An ISO or an RTG
of which the ISO is a member should conduct such studies as
may be necessary to identify operational problems or
appropriate expansions.

An ISO should make transmission system information
publicly available on a timely basis via an electronic
information network consistent with the Commission's
requirements.

An ISO should develop mechanisms to coordinate with
neighboring control areas

An ISO should establish an [alternative dispute resolution] ADR
process to resolve disputes in the first instance.

Source: FERC Order 888 Promoting Wholesale Competition Through Open Access, Non-Discriminatory Transmission Services by Public Utilities

ISO-NE PUBLIC



https://www.ferc.gov/sites/default/files/2020-05/rm95-8-00w.txt

FERC’s Twelve Characteristics & Functions of an RTO

Characteristics Functions

1. An RTO should be independent from its market participants 1. In order to ensure non-discriminatory transmission service, an RTO must be
in financial interests, decision-making, and tariff-setting. the sole provider of transmission service and sole administrator of its

) ) own open access tariff.

2. The region for an RTO should be chosen to achieve the
necessary regulatory, reliability, operational, and 2. An RTO must ensure the development and operation of market
competitive benefits. mechanisms to manage transmission congestion.

3. An RTO must have the authority to control its transmission 3. An RTO must develop and implement procedures to address parallel
facilities (e.g. switching elements in and out of service, path flow issues within its region and with other regions.
monitoring and controlling voltage) and must be the security 4. An RTO must serve as the supplier of last resort for all ancillary services and

coordinator for its region. determine if the minimum amount of ancillary services have been

4. An RTO must ensure the region meets the NERC reliability supplied according to FERC Order No. 888.

standards or alert FERC if it does not. 5. AnRTO must be the single OASIS site administrator for all transmission

facilities under its control and independently calculate Total Transmission
Capability and Available Transmission Capability.

6. An RTO must monitor market behavior and report market power abuses
and market design flaws to FERC.

7. An RTO must have ultimate responsibility for both transmission planning
and expansion within its region that will enable it to provide efficient,
reliable and non-discriminatory service.

Source: FERC Order 2000 Regional Transmission Organizations 8. An RTO must coordinate its activities with other regions.

ISO-NE PUBLIC



https://www.ferc.gov/sites/default/files/2020-06/OrderNo.2000.pdf

New England Wholesale Electricity Costs'@

2020 2021 2022 2023 2024**

$ Mil. ¢/kWh $ Mil. ¢/kWh $ Mil. ¢/kWh $ Mil. ¢/kWh $ Mil. ¢/kWh
Wholesale Market Costs

Energy (LMPs)® | $2,996 2.4 $6,101 4.8 $11,712 9.0 $4,847 3.9 $5,624 4.4
Ancillaries(© $62 0.1 $52 0.0 $124 0.1 $183 0.1 $183 0.1
Capacity(@ $2,662 2.2 $2,243 1.8 $1,864 1.4 $1,308 1.1 $1,248 1.0
Subtotal $5,720 4.7 $8,404 6.6 $13,701 10.5 $6,338 5.1 $7,054 5.5
e | $2.331 | 1.9 | 2688 | 21 | $2730 | 21 | $2640 | 21 | $2981 | 23
RTO costs(?) $191 0.2 $216 0.2 $214 0.2 $214 0.2 $275 0.2
Mystic Cost of Service Agreement $173 0.1 $465 0.4 $139 0.1

$8,242 6.7 $11,308 8.9 $16,828 13.0 7.8 $10,399

(a) Average annual costs are based on the 12 months beginning January 1 and ending December 31. Costs in millions = the dollar value of the costs to New England wholesale market load servers for ISO-administered services.
Cents/kWh = the value derived by dividing the dollar value (indicated above) by the real-time load obligation. These values are presented for illustrative purposes only and do not reflect actual charge methodologies. *The
wholesale values for 2024 are preliminary and subject to resettlement.
Energy values are derived from wholesale market pricing and represent the results of the Day-Ahead Energy Market plus deviations from the Day-Ahead Energy Market reflected in the Real-Time Energy Market.
Ancillaries include first- and second-contingency Net Commitment-Period Compensation (NCPC), forward reserves, real-time reserves, regulation service, and a reduction for the Marginal Loss Revenue Fund.
Capacity charges are those associated with the Forward Capacity Market (FCM).
Transmission charges reflect the collection of transmission owners’ revenue requirements and tariff-based reliability services, including black-start capability, voltage support, and FCM reliability.
RTO costs are the costs to run and operate ISO New England and are based on actual collections, as determined under Section IV of the ISO New England Inc. Transmission, Markets, and Services Tariff.
** 2024 figures are preliminary
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New England Wholesale Electricity Costs*

Annual wholesale electricity costs have ranged from $7.7 billion to $16.8 billion
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Note: Forward Capacity Market values shown are based on auctions held roughly three years prior to each calendar year.
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(The total costs for each year include Ancillary Services and RTO costs)

Source: ISO New England; *2024 data is preliminary and subject to resettlement
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