Regional System Plan 2009 (RSP09)
Public Meeting Video Presentation

Materials

2009 Regional System Plan Public Meeting
September 10, 2009




ISO-NE System Planning Process

* Regional System Plan

— RSP is a detailed summary of the system
planning activities for each year

— RSP looks at system needs over a ten-year
horizon

— Regular updates on status of transmission
projects in the plan are provided throughout the
year consistent with national, regional, and 1ISO
New England requirements

* ODbjectives

— Provides opportunities for market solutions

* e.g., generation, demand-side measures, and
elective or merchant transmission

— Provides a regulated transmission plan as a
backstop for reliability and economic needs

 Can be modified based on market solutions that
develop

— RSP does not constitute an integrated
resource plan

)




Short-Run Forecasts of New England’s
Annual Use of Electric Energy

Parameter

2008@

2008-2009 | 2009-2010

Annual use of electric energy

(1,000 MWh)®) (Net Energy for 131,505 131,315 131,330 (0.1) 0.0
Load)

Summer peak (MW) 27,765 27,875 28,160 0.4 1.0
Winter peak (MW)(©) 22,130 22,100 22,105 (0.1) 0.0

(a) The weather-normal actual load is shown for the 2008 annual energy use and summer peak load.

(b) “MWh” refers to megawatt-hours.

(c) The winter peak could occur in the following year.
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New England Economic and
Demographic Forecast Summary

Factor
Summer peak (MW) 14,539 27,765 2.3 27,875 30,960.00 1.2
Net Energy for Load
(1,000 MWh) 82,927 131,505 1.7 131,315 142,125 0.9
Population (thousands) 12,378 14,306 0.5 14,343 14,659 0.2
Real price of electricity
(cents per kilowatt-hour 11.99 11.40 (0.2) 11.71 11.71 0.0
[kWh], 1996 $)
Employment (thousands) 5,534 7,037 0.9 6,847 7,409 0.9
Real income (millions, 2000 $) | 252,449 571,456 3.0 568,676 716,455 2.6
Real gross state product
(millions, 2000 $) 267,595 643,217 3.2 635,864 815,095 2.8
Energy per household (MWh) 18.954 23.716 0.8 23.586 24.280 0.3
Real income per household 57.700 | 103.060 | 2.1 | 102.144 | 122.394 | 2.0

(thousands) (2000 base year)

CAGR - Compound Annual Growth Rate
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Actual and Representative Future
New England Net Installed Capacity

Requirements
Forecast Representative  Assumed Existing Potential Surplus

50/50 Peak Future Net ICR ICAP ICAP
2010/2011 28,160 32,137 34,021 1,884
2011/2012 28,575 32,528 37,021 4,493
2012/2013 29,020 31,965 37,021 5,056
2013/2014 29,365 32,411 35,091 2,680
2014/2015 29,750 32,901 35,091 2,190
2015/2016 30,115 33,370 35,091 1,721
2016/2017 30,415 33,757 35,091 1,334
2017/2018 30,695 34,120 35,091 971
2018/2019 30,960 34,454 35,091 637

ICR - Installed Capacity Requirement
ICAP - Installed Capacity

© 2009 I1SO New England Inc.
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Resources in the ISO Generator
Interconnection Queue, 3/15/09

Vermont Coal
316 MW Other 53 MW
Rhodelsland 2.3% Renewables 0.4% Nuclear

13 MW

" 0%

1,033 MW
7.5%

585 MW 4.2%

Oil

Connecticut
New Hampshire 4,543 MW 748 MW
1,536 MW ’32 8% 5.4%
11.1% ’
Hydro &
Pumped
Storage 1,202
MW
8.7%
Maine
2,113 MW
15.3% Wind
2,533 MW
18.3% Gas
8,703 MW
62.9%
~~_Massachusetts
4,296 MW

31.0%




Major Transmission Additions in New England
Approx. $4 Billion in Investment, $5 Billion on the Horizon

1. Southwest Connecticut Phase |
2. Southwest Connecticut Phase I
3. NSTAR 345 kV Project
a. Phasel
b. Phase ll
Northwest Vermont Reliability Project
Northeast Reliability Interconnect

9
Monadnock Area —
New England East-West Solutions P -\ \
/ / 5
/ /

No ok

a. Greater Rhode Island
b. Springfield 115 kV Reinforcements

c. Central Connecticut / /7
d. Interstate \ 7/
8. Southeast Massachusetts Long-Term Lower —

SEMA (Short-Term Lower SEMA in-service)
9. Maine Power Reliability Program
10. Norwalk Harbor — Northport Cable (1385
Replacement)
11. Vermont Southern Loop

In service

------- Under construction

—— Under study

© 2009 ISO New England Inc.
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Forward Capacity Market (FCM)
Eligible Resources

« Supply Resources

— Traditional Generation (Oll,
Coal, Natural Gas, etc.)

— Intermittent Generation
(Wind, Solar, etc.)

— Renewable Generation
 Demand Resources

— Energy Efficiency

— Load Management

— Distributed Generation



http://www.topbulb.com/find/compact_fluorescent_light_bulbs.asp
http://www.hydrogennow.org/images/Wind/Ponnequin3.jpg

Communication Overview under FCM

ISO New England
Communication Front End
System

DDE’s
Location Local Interface

DDE's Control
System

DDE
Implemented RTU
or Equivalent System

Primary
ISONE CFEs

ISONE Dedicated

Router DDE
(Purchased
thru ISONE)

Firewall

SCADA Communications

ISONE CFEs

Asset Telemetry
and Control

Test

ISONE CFE

Other Control
Systems

CFE - Communications Front End
DDE - Demand Designated Entity
DNP - Distributed Network Protocol
SCADA - System Control and Data Acquisition

RTU - Remote Terminal Unit

TCP/IP - Transmission Control Protocol/Internet Protocol




Dispatch Zones under FCM

1. Northwest Vermont
2. Vermont

3. New Hampshire
4. Seacoast

5. Maine

6. Bangor Hydro
7. Portland ME
8. Western MA

Re

9. Springfield, MA
10. Central MA
11. North Shore
12. Boston

13. SEMA

14. Lower SEMA
15. Norwalk-Stamford
16. Western CT
17. Northern CT
18. Eastern CT
19. Rhode Island




2009 Summer Capacity Mix by Fuel Type

demand response resources, or

Other
Renewables
Summer 2009 Hydro 1039 MW
Pumped 1,694 MW 3.3%
(MW and Percent) Storage 5.4%
1,689 MW
5.4%
Total ~ 31,500 MW Gas
Coal 11,948 MW
2,788()>/IW 38.0%
8.9%
* Values include existing
generation and expected
generation capacity additions.
Values do not include Hydro- 4N5‘232'?\j‘\;v
Québec Interconnection "4.4%
Capability Credits (HQICC), '

external purchases and sales.

Note: The “Other Renewables” category includes landfill Qil
gas, other biomass gas, refuse (municipal solid waste), 7,743 MW

wood and wood-waste solids, wind, and tire-derived fuels. 24.6%




New England’s Generation Capacity Mix by Fuel Type
Compared with the Nationwide Capacity Mix (%)

Fuel New England United States
Coal 8.9 31.0
Natural Gas 38.0 39.6
Oil 24.6 5.6
Nuclear 14.4 9.9

Hydro (including pumped

hydro) and other renewables 14.1 13.9

© 2009 I1SO New England Inc.
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2008 Energy Production by Fuel Type

60,000

40.9%

50,000

40,000

30,000

1,000s of MWh

14.9%

20,000

6.0% 6.8%

Goa « b\eg “ \;6‘ 0 6\0‘ oge

10,000

Note: The “Other Renewables” category includes landfill gas, other biomass gas, refuse (municipal solid
waste), wood and wood-waste solids, wind, and tire-derived fuels. New England has low emitting
generation: 40% is zero emitting nuclear and zero and low emitting renewables and over 40% is the
lowest emitting fossil generation: gas




New England’s Energy Mix by Fuel Type Compared
with the Nationwide Energy Mix (%)

Fuel New England United States
Coal 14.9 48.5
Natural Gas 40.9 21.3
Oil 1.5 1.1
Nuclear 28.5 19.6

Hydro (including pumped

hydro) and other renewables 14.1 9.4

© 2009 I1SO New England Inc.
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Renewable Portfolio Standards (RPS)
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Potential Wind Resource

« 2003 AWST 70 m map

« Screened out areas are
pink

 Red ovals are large
regions of onshore wind

« Approx 115 GW onshore

« Approx 100 GW offshore

Average Annual Wind Speed
ms mph

| cuss7 o >88 197

Class6 @ | 80-88 | 179-197

| casss® | 75-80 | 168-179

Class4 @ | 70-75 | 157-168

Class3 64-70 | 143-157




RPS Compared with Resource Production
In the ISO Queue

14,000 RPS Demand

12,000 //

10,000

8,000

6,000

GWh

4,000

2,000

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year

*0% of cumulative energy from queue additions




Source: Northeast Gas Association (NGA)

New Natural Gas Infrastructure

PROPOSED NORTHEAST PIPELINE PROJECTS
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Source: Northeast Gas Association (NGA)

New Natural Gas Infrastructure, cont.

Existing & Proposed LNG Import ...~ s o
Facilities, Northeast

Green = in-service

= under construction A
Orange = approved by U.S. FERC """—"’Q e
Purple = approved by Quebec ey
Blue = permits received ’@
Black = proposed, in regulatory process /’ {,J

r.
Updated by NGA based on pubilc "%

Ifcrmation as of §-28-03. Locations
approximate. Mot al pioeineg systamg
,“‘\ ST, Original mag outing by FERC.

s

| ¥
Crown Landing LNG, Logan Townshlp, NJ. 1.2 Bohid (BF)
Bluedcean Energy, offshore Mew Jeraey, 1.2 Belid (Exxon)
Safe Harbor Enargy, off sowth shors, Long leland, NY: 2 Befid (Atlantic Sea
Island Group)
Libery Natural Gas, offshors New Jersey.: 2 4 Betid [Excallbur Ensrgy
[Canadlan Supsrior and Global LNG Inc.])
Broadwarer Energy, offshore Long leland, NY: 1 Bofid (TransCanada and
Ehell US Gas & Power)
Waaver's Cowe LNG, Fall River, MA: 0.4 fo 0.8 Befid [Hese LNG)
Neptuna LNG, O Cape Ann, M& 0.4 Bel'd [SUEZ LNG N.A)
Mortheas: Gamway Projacz, Off Cape Ann, MA- 0.4 to 0.8 Befid |Excalerats
Guody LG, Plassant Ponk ME: 0% Bt
Quodaly e.p e [Quoddy Bay
Canaporr LNG, 8t John, NB: 075 fo 1 Beftd (Indng O, Repeal)
Maple LNG, Galdboro, HS: 1.0 to 2.0 Scfid [Heltic Patrochemicale, 4Gas,
Suntara)
Rabaska, Levie-Beaumont, @U: 0.5 Beftd [Gaz Métre, Gaz de France,
Enbridgs)
Gros Cacouna Energy., Riviers du Loup, @U: 0.5 Befid (TransCanada.,
Pefro-Canada)
CTVan Energla Grands-Anse, Saguanay, GU: 1 Befid [Saguanasy Port Sufhortty

a L 6-20-08 and Enargle Grands-Anes, Inc.

. Grassy Poini LNG, Placentia Bay, NL (Newfoundiand LNG Lid )

e

1
2pe ANR o p R pNe

PrHIGY ANl

=
=]

i

:

1 Frepared by Motheas!

g
5
i

':rj‘j
r?" ‘
WEL VKGN D TR el i




Periodic Project Cost Reporting to the Planning Advisory Committee

Project Cost Estimating Guidelines

Procedure #CRC-001 Rev. 2

Nesd lentied |\, BOHEITO ey
PAC Review
]

Request for Aemative
Proposal [RFAP)

Order of Magnitude
Estimate

/l 2

Definifon

l—Pararﬁ:mc Es‘\rrs'ej

PROJECT INTIATION

Historical Data

\couracy Range: -50% / +200%

!
Conduct Solution Studies
S T___ ——
{ N
{ "
) ’ I
Validated Cost Estimates
¥

130 Determination ([P
Letter. Altematives
have been evaluated
and prefemed
solufion retained

PROPOSED PROJECT

Conceptual Estimate:
curacy Range: -25% [ #50%

{ 3
[| RC138R=iew | |
\ J

Advisary Vote
g
-
T fisDleter
poroval >
C

4~'. Update RS

PLANNED PROJECT

Planning Estimate:
Accuracy Range: -25%

(] ) !
| Cost Review Detail Estimate
A /

FrafRsP |
Updaie

Final Design

EW

Engineering Estimate
Accuracy Range: -10% [ +10%

¥
(’Slakef‘:lderMeetng I
| (if needed)
K RC TCA Review * \
4
.K)/{souw

RC: Reliahility Committee
PAC: Planning Advisory Committee

PPA: Proposed Plan Application
TCA: Transmission Cast Applicafion

(") f cost increase by mor
to PR4 for defails

e than 10% of PTF funding refer

Transmission Owner:
Project Name:
Estimate Grade:

PROJECT COST ESTIMATE & SCHEDULE SHEET

RSP Project #:
Date:

Prior Estimated Cost:

Cost Categoey BT

1. Project Scope Summary
2. Project Cost Summary

Non-=TE

[ e L —

Tota

Enastens

Slapar

=Equipment

Cantingsncy

1gs Permttng | azes
Findirects gl

mEscalation

aaFuoc

Total Project cost

Materizs

Labor

Equipment

oe cy

Detailed Cost Summary By Project Element

naerects | Escalation | AFUDC | Contingency|  Total PTF Amount

221 Component A (Substation)

222 Compenent B (Line}

Total

3. Project Milestone Schedule

Transmission Owner:
Project Name
Base Estimate

PROJECT COST ESTIMATE UPDATE SHEET

RSP Project #:
Estimate Grade:
PPA Approval:

TCA Application # Date:
1. Project s

2 Project Update

3. Project Cost Summanry

FProject ABC

MNote:
Tonding in ac

& OFf Track are (ndicatol
raance to PE-d

a. Project Forecast

FrojeciARC Cost Update

new england
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