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Fulfilled by three interconnected and interdependent responsibilities

Overseeing the dayo-day
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electric power generation and
transmission system

Managing
comprehensive
regional

Developing and
 RYAYAAa0GSNAY3
competitive wholesale
electricity markets
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A Range of Generation and Demand Resources Are
lA4SR 02 aSSi bSg 9yt yR!

Existing and Future Resources

A 350generators in the region (MW)
A 30,500 MWof generating capacity o 10,500
A 13,250 MWof proposed generation 200001

In the ISO Queue 25000 -

I Mostly natural gas and wind

20,000 A

A 4,200 MWof generation has retired

or will retire in the next five years 15,000 1 13,250

A 600 MWof active demand response 10,000 -
and 1,900 MWof energy efficiency
with Capacity Supply Obligations in > 2,500
the Forward Capacity Market (FCM)*

Existing  Existing Demand Proposed

. . Generation Resources Generation
* In the FCM, demandeduction resources are treated as capacity resources.
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Highway System for Electricity

A

//T\,/‘/ \\
) . . ) / e
9,000 milesof highvoltage transmission / (3
lines (115 kV and above) ¢/ |
. . . ] [ { }‘ New
13 transmission interconnections P } Brunswick
. Hydro 22 . '/C\M:
to power systems in New York and Québec &/ <

Eastern Canada

17%2 ¥ NB53A2y0a SySNH
by imports in 2016 /\

$8 billioninvested to strengthen
transmission system reliability since
2002;%4 billionplanned New

York 73
Developers have proposed multiple
transmission projects to access
non-carbonemitting resources
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Overall Electricity Demand Is Flattening Due to Energy
Efficiency and Behindhe-Meter Solar

A 7.1 millionretail electricity customers drive
the demand for electricity in New England
(14.7 million population)

A wS 3 A 2-yn@ &umimdr peak demand set
on August 2, 2006 &8,130MW

A wS 3 A 2-m@ wintér pelak demand set
on January 15, 2004 22,818MW

A Energy efficiencgnd behindthe-meter solar
slow the growth i,summerpeakdemand to
0.3%annually andlatten the growth in
overallelectricity demand tc0.2%annually

NoteY 2 Al K2dzi SySNHe& STFAOASYyOé IyR az2fl NE (KS NB3IA2yQaelettiRityemBr8Y | y R
isforecasted to grow 1.0% y' y dz f f & ® {dzYYSNJ LISIF{ RSYFYR A& o0lFaSR 2y GKS dadnk?
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Energy Efficiency Is a Priority for State Policymakers

2016 State Energifficiency Scorecard
Ranking of state EE efforts by
9%& the American Council for an

N :

"L s e !@ﬁ EnergyEfficient Economy
“ 42@ 7 ,\@m I Massachusetts 1
a8 o Wo¥z

M i Vermont 3
44
. w ‘. + o1 1 Rhode Island 4
15) 47 = Il Ranks 1- 10 . ]
M varke 120 | ] Connecticut S}
: ) (S50 T Maine 11

I New Hampshire 21

Source: American Council for an EnekEfficient Economy

w Billions spent over the past few years and more on the horizon
i Nearly $4 billion invested from 2009 to 2014
¢ ISO estimates $6.6 billion to be invested in EE from 2020 to 2025
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ISO New England Forecasts Strong Growth in Solar P\

Cumulative Growth in Solar PV
through 2025 (MW?)

3,500 + 3,273
3,000 ~
§ 2,500 A
2
% 2,000 - 1,800
=
S 1,500 -
=
1,000 -
500 H
40
0 .
January 2010 Nov. 2016 2025

b2dSY ¢KAa OKINLI NBTtSONdcaphsind NB{rh 0 & INKE 2 MDAy aImhEbsIdNecHclidifimisd y K S

gStf a (K2aS 02yy SOl SRal®@ S IRMEPR Farek-3Api 665 MW salugs 2rdzNdn@rveplate.
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http://www.iso-ne.com/static-assets/documents/2016/04/2016_pvforecast_20160415.pdf
http://www.iso-ne.com/static-assets/documents/2016/04/2016_pvforecast_20160415.pdf
http://www.iso-ne.com/static-assets/documents/2016/04/2016_pvforecast_20160415.pdf

Energy Efficiency and Solar PV Are Slowing Peak
Demand Growth and Flattening Energy Use

Summer Peak Deman@IWw) ~ Annual Energy UsgGWh)
With and Without EE and PV Savings With and Without EE and PV Savings
35,000 155,000
34,000 150,000
33,000 145,000
32,000 140,000
GWh SAVINGS
31,000 MW SAVINGS 135,000
30,000 Minus 130,000
M PV, EE M |
Minus
29,000 125,000 PV. EE
28,000 120,000
©O A O O O A > AX 5 O AN D O O AN MV D AN O
S S S S S S
The gross peak and load forecast The gross peak and load forecast minus
The gross peak and load forecast YAYdza T2 NB OthéYi SRS Nan Pregagtad BTM solar PV, minus energfficiency
(BTM) solar PV resources > (EE) resources in the Forward Capacity Market

20162019 and forecasted EE 202025

b23SY {dzYYSNJ LISI{ RSYlIYyR A& 0FlaSR 2y (GKS dadnkmné TF2NBOéra dNBEAKROK I b0z
SourceFinal ISO New England EneEfficiency Forecast 202ZD25andFinal 2016 Solar PV Forecast De(iMlay 2016)
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http://www.iso-ne.com/static-assets/documents/2016/04/ISO_NE_2016_EE_Forecast_2020_2025_Final.pdf
http://www.iso-ne.com/static-assets/documents/2016/04/ISO_NE_2016_EE_Forecast_2020_2025_Final.pdf
http://www.iso-ne.com/static-assets/documents/2016/04/ISO_NE_2016_EE_Forecast_2020_2025_Final.pdf
http://www.iso-ne.com/static-assets/documents/2016/04/ISO_NE_2016_EE_Forecast_2020_2025_Final.pdf
http://www.iso-ne.com/static-assets/documents/2016/04/ISO_NE_2016_EE_Forecast_2020_2025_Final.pdf
http://www.iso-ne.com/static-assets/documents/2016/04/2016_pvforecast_20160415.pdf

November 2016 Solar PV Installed Capacity
Stateby-State

5+

Installed
. No. of
IR SElpEISIL Installations
(MWy)
Connecticut 267 ~21,000
Massachusetts 1,263 ~60,000
Maine 22 ~2.,500
New Hampshire 49 ~5,000 17
Rhodelsland 36 ~2,000 115
Vermont 163 ~7,000
New England 1,800 ~100,000

More information can be found aBolar Power in New England: Locations and Impacts
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https://www.iso-ne.com/about/what-we-do/in-depth/solar-power-in-new-england-locations-and-impact

ISO New England Is Focused on Developing Solutions
02 0KS wS3IaAzyQa ¢2L) wSft Al

A Inadequate Natural Gas Infrastructure

I New England is challenged
to meet electricity demands
with existing natural gas B
infrastructure, particularly J
during the winter Es

A Power Plant Retirements

I New England will need new
ways to meet peak demand
as aging plants close

A Renewable Resource Integration

I Maintaining reliability as increasing
levels of distributed generation and
Intermittent resources come online

ISGNE PUBLIC
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Natural Gas Is the Dominant Fuel Source for New
Generating Capacity in New England

Cumulative New Generating Capacity in New England (MW)

18,000 -
m Natural Gas

Fuel Cell
14,000 - Hydro

16,000 -

12 OOO i Solar
m Biomass

10,000 -
m Nuclear (uprate)
8,000 1 & wind

6,000 - mOQil
4,000 -

2,000 -

0 - -
1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Note: New generating capacity for years 2@18019 includes resources clearing in recent Forward Capacity Auctions.
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New England Has Seen Dramatic Changes in the
Energy Mix

¢KS FdzSfta dzaSR (2 LINPRdAzOS (KS NX3IAZ2Y Q&
economic and environmental factors

Percent of TotaElectric Energ¥roduction by Fuel Type
(2000 vs. 2016)

m 2000 m 2016

31%31%

% %

Nuclear Oil Coal Natural Gas Hydro Renewables

Source: 1ISO New Engladt Energy and Peak Load by Source
Renewables include landfill gas, biomass, other biomass gas, wind, 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

Power Plant Emissions Have Declined witha

Changing Fuel Miand Transmission Upgrades
CQ emissions rose iP015after+ S NI 2 y (i retilerffehthPEcEmber 2014

Reduction in Aggregate Emissions (kilotons/year)

2001 59.73 200.01 52,991
2014 20.49 11.68 39,317
2015 18.86 9.11 40,312
% Reduction s \ 3
0) o)
20012015 e 68% e 95% e 24%
% Change X Q0 N
o 0
20142015 e 8% e 22% 22.5%
Source2015 ISO New England Electric Generator Air Emissions R¥amuary 2017
“= || ISONE PUBLIC =‘”— “ ._
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https://www.iso-ne.com/static-assets/documents/2017/01/2015_emissions_report.pdf

Electric Energy $/MWh

Natural Gas and Wholesale Electricity Prices Are Linke
I £ NHS LIRZ2NIAZ2Y hFuralgaSior pdser jedefafiaopnipdtitves (
marketsselectthe lowestpriced resources to meet demand

Monthly Average Natural Gas and Wholesale Electricity Prices in New England

$180 | $30
Winter 2013/2014
$160 -
Before the $25
$140 : Recession and Winter 2014/2015
Hurricanes Marcellus Shale Winter
$120 hit the Gulf gas boom 2012/201 $20
2
$100 ;%
s15 2
$80 <
%
[
$60 $10
$40
$5
$20
$0 $0
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Wholesale Electricity at New England Hub (Real-Time LMP) e===Natural Gas
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2016 Wholesale Market Prices Lowest Since 2003

Competitive markets produce low prices when fuel infrastructure is unconstrained, an
transmission investments provide access to the lowest resources

$16 -
$14 -
$12 -
$10 -
$8 -
$6 -
$4 -
$2 -

$0 -

Annual Value of Wholesale Electricity Markets
(in billions)

m Energy Market

m Capacity Market

2008 2009 2010 2011 2012 2013 2014 2015 2016*

Source2015 Report of the Consumer Liaison Gro2@16 wholesale electricity market values are preliminary and subject to reconciliation
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http://www.iso-ne.com/static-assets/documents/2016/03/2015_report_of_the_consumer_liaison_group_new_template_final.pdf

The Region Has Lostand Is at Risk of Losing

Substantial NorGas Resources
4,200 MW retired or announced retirement since 2013; 6,000 MW at risk

Major Generator Retirements: T cosedor retiring

| Generation at risk

A Salem Harbor Station (749 MW)
T 4 units (coal & oil)

A Vermont Yankee Station (604 MW)
I 1 unit (nuclear)

| Yarmouth
A Norwalk Harbor Station (342 MW)
T 3 units (oil) W Newington
I Schiller
A Brayton Point Station (1,535 MW) Vermont
. . . Yankee *
I 4 units (coal & oil) X Salem Harbor
Mt. Tom | Mystic
A Mount Tom Station (143 MW) West | Pilgrim
i 1 unit (coal) Springfield ﬁ
Middletown & RN Braytloﬁanal
. . . ontvilie .
A Pilgrim Nuclear Power Station (677 MW) Norwai F T TNew Haven ~ Pomnt
T 1 unit (nucleay Bridgeport
(Unit 2 closed.
Unit 3 at risk.)

ISGNE PUBLIC
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Natural Gas and Wind Power Dominate New Resource
Proposals in the ISO Queue

Approximately 13,250 MW

By Type
Solar, Battery
. Pump 715,
Biomass, Storage
12 106 Dlorage, 5% 77.1%
' 66,<1% ’

Hydrq
36, <1%

Natural
Gas,
6,391,
Wind, 48%
5,849,
44%

Note: Some natural gaproposals includeluatfuel units (oi);
megawatts represent nameplate capacity ratings

—
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By State
VT, A
! 3,786,
NH 51, <Pb 2004
190,1% RI,
1,328,
10%
ME
4,444,
34% CT
3,448,
26%

Source: 1ISO Generator Interconnection Quélanuary 2017)
FERC Jurisdictional Proposals Only
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Infrastructure Will Be Needed to Deliver Energy from

Proposed Resources

All Proposed Generation

Developers are proposing to build roughly 13,250 MW
of generation, including nearly 6,400 MW of daed
generation and more than 5,80@W of wind

Wind
44%

y

Natural
gas
48%

Other8%

Source: 1ISO Generator Interconnection Queue (January 2017)
FERC Jurisdictional Proposals Only

—

ISGNE PUBLIC

Wind Proposals

ME
3,676
MW
VT
30
MW
NH
79
MW
MA 10 MW
Offshore wind
MA
2,054 MW

Source: ISO Generator Interconnection Queue (January 2017)
FERC Jurisdictional Proposals; Nameplate Capacity Ratings
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Developers Are Proposing to Move Renewable Energy
to New England Load Centers

A As ofJanuary 1, 2017seventeen
elective transmission projects had
been proposed in the ISO
i | . Interconnection Queue, totaling

Newfoundiand

' el & Labrador more than10,000 MWof potential
transfer capability, including:

I Wind New Brunswick
Hydropower Northern
Québec Maine

I Largescale hydraresources
from easternCanada, and

T Onshore windresources from
northern NewEngland

A Projects seek to address public
policy goals, not reliability needs

A In addition,offshore wind
resources are emerging in

Offshore Wind
Southern New England Southern NeW England

Map is representative of the types of projects
announced for the region in recent years

SourcelSO Interconnection Quey@anuary 2017)

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

New Energy Storage Is Emerging in the ISO Generator
Interconnection Study Queue

A Over the past year, battery storage projects
totaling roughly 100 MW of capacity have
requested interconnection to the regional power system

A New England has greatly benefited from gsithle
electrical energy storage capabilities for more than 40 years

A In New England, the predominant gisdale energy storage
IS In the form of pumpegtorage hydro

I Two large facilities built in the 1970ansupply
almost2,000 MWof capacitywithin 10 minutes

IIIIIIIIIII
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C2NJ a2NB LYyT?

A Subscribe to théSO Newswire

i 1SO Newswiris your source for regular news

about ISO New England and the wholesale
electricity industry within the sistate region

A Log on tdSO Express
i 1SO Expregarovides reakime data on New
oy3flyRQa ¢K2ftSalftsS St
power system operations

A Follow the ISO omfwitter

T  @isonewengland

A Download thelSO to Go App

i 1SO to Gds a free mobile application that puts
reaktime wholesale electricity pricing and power
grid information in the palm of your hand

A o

OGNROAGE YIEN]SGa
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http://www.iso-ne.com/about/news-media/newswire
http://www.iso-ne.com/about/news-media/newswire
http://www.iso-ne.com/isoexpress/
https://twitter.com/isonewengland
http://www.iso-ne.com/about/news-media/iso-to-go
http://www.iso-ne.com/about/news-media/tweets
http://www.isonewswire.com/
http://www.iso-ne.com/about/news-media/iso-to-go

