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Need for Modernization of the

Weshavemnoewsane overoading. = “If we are to continte
0 have a strong economy and continue te meet
America’s growing demand for electricity, we have got
to take proactive measures to ensure ourgah]litytio
deliver electricity is unimpeded.”®

Whyidees thedransmission Grid Need to Grow.&.Change?
. EConomicieromit - =
Sfcrease’in use of power consumingitechnology.

Increasing reliance on market transactions for supply

1 ‘Power crunch could lead to lots more lines, Nov 10, 2006, Paul Davidson.
2 John Smatlak, Dominion Vice President; ® Kevin Kolevar, a director for the Energy Dept. 5




Electricity, Net Generation and Useful Thermal Output

. Figure 43. Electricity Net Generation by Sector
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Total electric power net generation grew from 0.3 trilon kilowatthours in
1949 to 4.0 tnfSon kilowatithours in 2005, failing to increase m only 2 years
(1982 and 2001} ower the enfire span. Most generation was in the electric
power sector, but some occurred directly in the commercial and industrial
SSCiOrs.

EIA /'/Annual Energy Review 2005: Energy Perspectives




Figure 4B. Retail Sales by Sector
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Enormous growth occurred in the amount of eleciricly sold to the threes
major seciors—residential. commercaal, and incusirial.  Industria’l sector
sales showsa the greatest volatility. S3'es o residences excesded sales to
nadusirial stes since the early 1220s, and sales w commercial sites

surpassed imdustria’ sales since the late 1280s.

EIA /'/Annual Energy Review 2005: Energy Perspectives




Growth in Load

rorn
study youHe Iooklng at [SOUrCeS: MISO NERC]

CONTINUING GROWTH IN LOAD AND GENERATION:

Load and Generation Trends
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Electricity: Net. Generation and Useful Tihernmal Output

Figure 44. Major Sources of Total Electricity Met Generation
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Most electricity net generation came from coal. |In 2005, fossil fusls (coal,
p=irclewm, and natural gas) accounted for 72 percent of all net generation,
while nuclear electric powsr contributed 18 percent, and renswabl= energy
resources B percent. Mearly three-fourths of the net generation from renew-
able energy resources was derived from conventional hydroelectnc power.

EIA /'/Annual Energy Review 2005: Energy Perspectives




Importance of Transmission:
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Wind Energy Development in the
United States s of sanuary 2006)
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154 GW New Coal Capacity By 2030
(Accounts for 51% of New Capacity Additions)

New Electricity Capacity Additions

(EIA Reference Case)

O Natural Gas
1 Coal
B Renewables

T - T -_|

2004-2010 2011-2015 2016-2020 2021-2025 2026-2030
Source: Data Derived From EI4 Annual Energy Outlook 2006
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Coal’s Resurgence in Electric Power Generation

EquivalentPover P TOPOsSed New Plants 12 praue
for 03IGW
93 Million Homes £ 137 Billion
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NETL Contacts: Scott Klara, kiara@netl.doe.gov
Erik Shuster, erik.shuster@sa.netl.doe.gov
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Coal’s Resurgence in Electric Power Generation
** Annual Capacity Additions Proposed and New**
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Importance ofi Iiransmission:

With Continuing Growth in Load There Is a Need To:
Easure the Reliability of the Bulk Power System

i To prevent blackouts such as occurred in the Summer of 2003.
i To allow reserve generation to meet demands when there are either generation
or transmission outages on the power grid.

Provide Deliverability for New Generation
I Access to greater geographic diversity requiredifor competitive supplies of
pOWer.
i Environmental and other issues may preventlogatingneatarcaiinecd M

3 ’ — .
I RencwablcresoutcessuGasceonomicayiid power are geographicallyfixed!

I;n:prove the Economics of Wholesale Electricity Markets

1 Eliminate transmission congestion that prevents substitution of power from
lower-cost generation sources for power from higher-cost generation sources.

12
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Investment in | ransmission

Degpilie the nporimnce of trangigglon to elinble and eificicnt yperativng of the
SSI0TIT O -'b,,,ir a,... 1 Q11 eIt ok i ANSTIIISS D117

= S ) el ¥ [AVES'

Iihe following is a-quote from the Notice of Proposed Rulemakjrig_g on “Pro;no_t-ing

Transmission Investment through Pricing Reform™ issued by the Federal Energy
Regulatory. Commission on November 17, 2005.

“Transmission investment declined in real dollar terms for 23 years, from
1975 to 1998, before increasing again, although investment for the most
recent year available, 2003, is still below 1975 levels.[1] Over the same
time period, electric load more than doubled, resulting'in a significant
decrease in transmission capacity relative to load in'every North American
Electric Reliability Council region.[2] Edison Electric Institute (EEI)
estimates that capital spending must increase by 25 percent, from $4 billion

sannually to $5 billion annually, to assure system reliability,andito
decommodate wholesaleelectricimarketsyandithatithe 2.5 percent growthn'
rateNnitransmissienImIleage smce 19995stnsutticient to meet the expected
SOpErcent growth in consumer demand for electricity over the next two
decades.[3]”
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Chalrman Joe Kelllher recently

_constructlo.

. Planning

. Investment

. Siting

. Reliability standards
. Costrallecation
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that differ from state-to-state,
FIERC Order 888 Policy of the entity

requesting new or changed transmission
service must pay for all upgradessequited to
grant that service (“Requestor Pays™),

Iension between particular interests of
generatemewnetsiand IMPLoVements i thc
overallfctticicncy of the transmission grid,

Uncertainty about return of and on an
investment in transmission expansion.

15
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Barrier: Siting application and approval processes that
differ from state-to-state

Solution: Increased involvement of states in the sub-
regional and regional planning precess.

I Better understanding of shared sub-regional and
regional benefits from transmission upgrades.

1 Consistentnformation. ACLOSSEStALe DOUNAALICS:

MiEcreascd consistency in state evaluation of both
needs and benefits to end-use customers.

16



el Planining:
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An example of aRegionallState Committee:

I Organization of MISO States (OMS)

I OMS is the RSC within the MISO footprint. Incorporated
in 2003, it was the first RSC formed. OMS provides essential
services working with MISO. OMS:

1 Provides guidance in policy decisions of the MISO

I Established multiple subcommittees: to,supposit
functonaliareas -

I Develop regional transmission cost allocation policies to
reduce impediments to expansions

17



1ihe OMSH Iiransmission Planning . and Siting Wotk Group) cteatedithe
OMS Notthwest-Subgroup comprised of staff from five states:
lowa, Minnesota, Notrth Dakota, South Dakota, and Wisconsin.

The purpose of the OMS Northwest Subgroup is to directly address
an impediment to transmission improvement and expansion: siting,
The Subgroup works:

Ito understand the five states' transmission permitting and siting
[PLOCESSES;

1t exploteawaysithic states,can avotkawitiicach othicr and
GO MATCIACHVITICS on' transmission line permit applications
that cross state lines, and

Ito coordinate the planning of a proposed transmission line
with all affected states.

18
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WithHIERACt, the'Consent of Congress 1s granted  to) allow the
formation of interstate compacts of 3 o mote contiguous
states' to establish regional transmission siting agencies.
Compacts may, at times, be useful in coordinating the
various siting requirements across state lines, and could

lead the way to states developing consistent trequitements
across state lines.

wDifficultics:
B Corivicssionl ppro vl
I Statc Approval
I Withdrawals

19



I DOE 1o designaterselected geographic areas
as “National Interest Electric
Transmission Corridors™ (NIETC).

1 Applicants for projects proposed within these
designated corridors that are not acted upon
wabysstatessiting authorities within 1 year. may.
Teguest FEREHoexerncisereueral -
¥hackstop™ siting authority.

20
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Barmer FIERE Ordet: 686 Policy; of the ent1ty
requesting new ot changed transmission
service must pay for all upgrades required
to grant that service (“Requestor Pays™)

Solution: A regional cost allocation methodology
that recognizes:

lliransmission upgrades cannot be sized to
cxactiy fiathescauests -

Irransmission customers otherthan the
Requestor benefit from transmission upgrades

needed to meet the request.
21
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Hicreased deliverability to loads that are
growing throughout the region.

1Increased deliverability from generatoers;that
are being added throughout the region.

" Mimproved reliability. of theregienally.
Nijlegratedpewer grid.

22



L Economic.Upgrades: Upgrades to the
transmission system not needed for reliability, but
result in reduced power costs for customers.

1 Based on Cost-Benefit Analysis: Coempare the
savings in power costs for end-use customers to
iiercest offupgrading the transmission, system.

esm——

PAlleEate’costs o upgrades fairly. and.inja manner
that encourages investment.

23



The Midwest ISO proposed in a tariff filing
with the Federal Energy Regulatory
Commission (FERC):

1A criterion for including economic upgrades in
its approved Midwest ISO Transmission Plan.

1A methoeddoerallocating thelcosts offeconomic
Upgradestior various transmission, zenes, within
the Midwest ISO.

24



Battier: The tension between the particular interests of
generator owners and improvements in the overall
cfficiency of the transmission grid.

Solution: An Independent, Regional Transmission Planning

Process.

I Provides an independent review of both needs and
benefits by an entity that is not economically impacted
by the transmission upgrade.

| lincludesastalkehiolder process that provides input on
need and benefits.

1Create a transparency that increases the likelihood of

transmission investment and transmission e\pansmn
25
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| is mote etficient and comprehensive planning than on
the smaller, control area basis,

| decreases the likelithood of discriminatory decisions on
transmission improvements

I can create fairer and more efficient cost allocation that
will better assign the costs of expansion to those who
benefit,

I sends propempricessicnals, to dllustrate the value of
transmission upgrades.

1. RTOs are Regional Transmission Organizations with independent boards of directors that have
been approved by the Federal Energy Regulatory Commission (FERC), and have as one of their
required functions to perform regional transmission planning. For example, the Midwest ISO
(MISO) prepares the MSIO Transmission Expansion Plan (MTEP).

26



Central
" HE, CIN, SIGE, LGEE, \\.
i1 IPL, DEVI, IPRV, CWLD,
AMRN, IP, CILC, CWLP,
SIPC, EEI
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Regional Tiransmission Planning by

VIS C) Enieigoniissicen Byepsieigicel Blainig buiye:
lidentified over$4:5 billion: of transmission projects,
Imore-than 390 transmission projects primatily for
reliability purposes,
lapproximately 5,123 miles of transmission line upgrades

are projected through 2009 (4.6% of the approximately
112,000 miles of line existing throughout thedMIS©)atea),

lover $400 million of these projects wete completed by the
end of 2004, and

16120006, MISO has identified approximately 80
transmission projects. The top e fthosCPLOCCLS RVillNS
dogt appocicnaelg el waillic e

MISO Transmission Plans are steadily evolving and the
third regional plan is due December 20006.
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\What kinds; ofiinvestment will be. needed te: meet

nallencas?
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Growing Need for Investment in Midwest Transmission
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Barrict: Uncertainty about return of and on an myvestment
1 transmission expansion.

Solution: All three
lincreased state involvement
dcost allocation methods

lindependent regional planning authority

provide OHCALCIRASSUTANGEO HAMSHIISSION OWCES that

paictupgrades bemg planned and builtsyill receive a just
and reasonable return of and on their investment.

30



Actual and Planned Transmission Investment by
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)
=
]
=
=}
o
Gy
(=]
)
g
9
=
=

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Actual Planned*

Data represents Shareholder-owned electric utilities. Consumer Price Index (CPI) used to adjust for inflation from year to year.
*Planned total industry expenditures estimated from 90% response rate to EEI's Electric Transmission Capital Budget & Forecast Survey as of 3/11/05.
Actual expenditures from EEI's Annual Property & Plant Capital Investment Survey and FERC Form 1s.
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Where Do We Go Now?

32



Proposed System for lransAmerica Grid
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Ronald W. Spahr, University of Memphis: The TransAmerica Grid Slides
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Propoesed.Syvstem . for
T ransAmerica Gride

. S

. Approximately 7800 Miles
. Twoe Corridors separated by 10 Miles
. One Set of Towers in Each Corridor

. Three Conductor Bundles on Each Tower

. 9000 MW Capacity
G500 or 765 kV AC — Subject to, Study
> HV/ DG ViayHoe Part off Project —
Subject to Study

Ronald W. Spahr, University of Memphis: The TransAmerica Grid Slides
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8. Access to up to

a. 14,000 MW of New Coal/Lignite
Generation (Possibly IGCC)

b. 10,000 MW of Wind Generation
O. Price Tag: $11 Billion AC Only

10: Price JliagpsiviBilliemWith DC
Converter Stations

Ronald W. Spahr, University of Memphis: The TransAmerica Grid Slides
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Residual Oil Natural Gas

Source: U'S. DOE/EIA & U'S. DOL/Bureau of LLabor Statistics (Jan. 2006) & EEI
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Key Component:

There Is a trade-off between Generation,
Transmission, and Load (i.e., Supply,

Delivery, and Demand).

1Any “shortage” in the power grid can be
conrected by either:
IEXpanding Generation.capaliny
IEXpanding Transmission capability,
IReducing demand for electricity during shortages

37



- “Powenchiunch could lead te
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—Spree Worhies environmentalists:

1 Do not assume that construction will occur
merely due to need—Political Atmosphere
driven by citizens may bar necessary growth.

1 New Technology can decrease construction

wneeds (e, wire stringing);

WDemand RESPONSE IS 1 01 3 factors, inithe
equation with Generation and Transmission.

38
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Dem_aﬂr{d_Respdnse and energy efficiency:

efferts will. have an Impact on necessary
generation and transmission.
I Demand response and energy efficiency efforts

can.

1. Slow the increase in need for additional generation,
and

2. Reduce gridicengestion. —

I UnRderstanding how demand response fits into
the equation for Modernization of the grid will be

Important.
39
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Figure 31. Energy use per capita and per dollar of
gross domestic product, 1980-2030 (index, 1980 = 1)
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\World Oil Consumptien by Region and

Courniry Groug, 2003 zincl 2030
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Sources: 2003: Energy Information Administration (EIA), International Energy Annual

2003 (May-July 2005), web site www.eia.doe.gov/ieal. 2030: EIA, System for the
Analysis of Global Energy Markets (2006).
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THANK YOU

Steve Gaw, Commissioner
Missouti Public Service Commission and
IPresidentoisticN@rsanizaton ot MISO States

E-mail: steve.gaw(@psc.mo.gov
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