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TheHeinrich Boll Foundatios a no#profit political foundation affiliated with the German political party
of Alliance 90/The Greens. Since 1998, the Heinrich B6ll Fouradiztionfhes in Washington, DC.

The Heinrich B&oundation North America focuses its work on the issues of foreign and security poli
and transatlantic relations, global governance, sustainable development, social equity and ger
democracywww.boell.org

The Transatlantic Climate Policy Grogpa two year program, launched by the Heinrich Ball
Foundation, which aims at fostering transatlantic dialogue and cooperation on climate and energy po
The Transatlantic Climate Policy Group seeks to engagkepslicesearch analysts, experts, and
media on both sides of the Atlantic in order to achieve two major goals: to identify common ground
future challenges for transatlantic energy and climate cooperation, and to increase collaboration bet
U.S. tties and BE. cities, U.S. States and the member statesdf HredHinally U.S. federal add E

policy institutions.
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TheAmerican Council dRenewable Energfk CORE)vorks to bring all forms of renewable energy into
the mainstream of Americads economy and | ife:
sector of the renewable energy industries and their trade associationsd irsdladingewihermal,

biomass and biofuels, hydropower tidal/current energy and waste energy. ACORE accomplishes mu
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communications amongnbers, their stakeholders and the media. With a focus on trade, finance and
policy, ACORE promotes all renewable energy options for the production of electricity, hydrogen, fuel
enduse energyvww.acore.org
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Summary

Plans to increase the penetration of renewable elemtaittah geto the United States face a number of
challenges. Perhaps the most significant is that the transstisgiturenivas not designed to move
large amounts of power ¢ive distances or from the ardasilihae required to ach@werenewable
energy potgal.

While issues such as installati onigeofceaddift itc
distribution grid, and enabling efficient tvaasaithi distributed third party generator and electric vehicle
owners are important components of establistizenauBlelectric infrastructure, all such issues pale

in comparison to the need forsmission supgrid.

The United States isrently saddled with a transmission system that is analogous to our old state an
local highway system that existed in the 1950s. When President Eisenhower identified a need to be a
move large quantities of military personnel over long disiaihmesl feecuritygsens, he correctly

identified that an Interstate Highway System needed to be overlaid on the existing state, local, and na
system. The country needs exactly an anglpgmachdor the existing transmission system, a super

gid which overlays the existing high voltage transmission system, connecting the country from coa
coast and allowing thousands of MW to be transfermtieneohmiles.

Regulatory oversight of transmission falls in under federal apdtstatevigtuttiting and line approval

being primarily under state authority. While this regataterhasruwvorked reasonably well in the
past, today it doesndét address the issue that
andtypically span multiple states. In this environment, a transmission project needs parallel review:
each state in which they plan to operate. This process creates overlapping and duplicative efforts tha
or even stall the process. A singleitgutiothis case federal, needs to assert omchlloto
transmission line siting in the United States.

While there are some technical issues that must be resolved, there are no fundamental technologie:
must be invented to enable thid. tdItechnology necessary to accomplish what is needed is available.
The issues associated with establishing a transmission system thatsstgptaris ebtfit network

are virtually all institutional and regulaamgmission projects geaexaignificant amount of public
opposition, moatter how critical the ndedtronges o | ve wi | | be needed by
implement the required changes, but the technology is available and the idblestof is cap
implementing what isessary. Publeadership and vision are wheajused.
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U.S. Electric Industry Structure

Understanding the challenges facing the United States as it restructures its electrical system
accommodate the additional requirements of daeesaatte base requires understanding some
basic facts about thecttine and history of the companies, as well as, the regulatory environment. The
United States currently has approximately one hundregrdditgeatifitiesin@ost one hundred #ma

and medium sizedoofit utilities, about thirty state or federally owned utilities, two thousand municipal
owned utilities, one thousand cooperatively owned utilities, and two -phofitsamdrdtng
companies. Of this group, about 8c2@Aaserving entities and about fifty provide a significant amount

of transmission services to thetriypdat large. These 3,200 utilities serve three separate electrical
regions, the Eastern Interconnect, the Western Interconnect, and ticenredcis fhe Eastern and
Western regions were established for reliability purposes. The Texas Interconnect was establishe
avoid federal jurisdiction over the utilities in that state.

Figurel d United States Electric Paverids
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Priorto the late seventies, utility compgwadean obligation to serve retail customers who applied for
service, but they did not have an obligation to purchase power from third parties, nor did they hav
oHigation to sell to or transmit power for third parties. The business model for these large utilities
vertical iegration focused entirely on serving the needs of their retail customers. The only reason utili
had any significant interconneetiingeighboring companies was to meet emergbitityhaséd

needs.

Over the 1980s and 1990s that business model was modifieddorega ny ut o |l i hees
services and provide separate, open access transmission servisitel) damher unbundling was
required. The degree of unbundling depends upon the typenoSutiityicipal and cooperatively
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owned utilities were never vertically intégmadeoin the regulatory philosophy of the state in which the
utility seves. Some states haggiired additional open access unbundling of their distribution networks
to enable retail customer choice. Other states have required virtually no unbundling of services suppl
retail custonser The Federal Energy RegylCommission (FERC), which has jurisdiction over
wholesale power sales and interstate transmission tariffs (but not siting), has reqoireadieilities to u
wholesale generation sales from transmission sales and to offer transmission sé&raitssoio all appl
nondiscriminatosis.

The U.S. regulatory environment that has evolved is extremely complex with multiple overlap
jurisdictional responsibilities among federal and state commissions and agencies. No single agency
country is sponsible for all transmission regulation. In many cases individual transmission lines fall un
both federal and multiple state jurisdictions. As a general rule, FERC controls wholesale tariffs, and
commissions control plant and tsarmsmsitig, as well as rates charged for all services to retalil
customers within that state.

Need for Change

Prior to the northeastern blackout iht1866 r e was no concerted effor
thousands of utilities. Many smalles,usigieecially cooperative and municipal systems, were
intercanected with the large investoied utilities, and they received transmission and generation
services from them; however, these large systems were rarely interconnected in any theaningful way
other large systems, and they opesatedret i al | y as fi sl ands of p O WE
existed, were driven by specific situations, such as multiple utilities accessing large hydroelectric faci
Reliability of electricity swgify overall regional level was not managed in any systematic fas

The early efforts to interconnect major utilities were driven by reliability concerns. Aftrnseven northee
states and one Canadian province were blacked out in 196%m#dre godandustry established ten
separate regional reliability councils (since reduced to eight councils) which origarglly set volu
standards and established-utitiy obligations to assist neighboring systems in time of need. The
umbrella orgaation for these regional councils, the North American Electric Reliability Council (NER
established voluntary standards and encouraged the interconnedjon utilities m the country.

This interconnection in most areas was designeateargrahility, and little or no wholesale trade in
electricity other than for reliability purposestemaplated. The exceptions were the Northeastern
utilities, which formed interconnections that allowed for and even encouraged tatbatibplesale t

and joint planning.h e s e Apower p ool s o-New dersejadylardl (PN e Pe
Interconnection, the New York Power Pool and the New England Power Pool.

1The Northeast Blackout of 1965 was a disruption in the supply of etegjridgittarédfe€Canada and Connecticut,

Massachusetts, New Hampshire, Rhode Island, Vermont, New York, and New Jerse\em thidéosteseStathe

failure was human error. Maintenance personnel incorrectly set a protective relay on a transmission line. A surge of power
caused the incorrectly set relay tostihindi a main power Maghin five minutes the power distribystem in the

northeast was in chaos as overloads and loss of generatingaagestityroagh the network, breaking it up into "islands".

Plant after plant experienced load imbalances and automatically shut dowdlioAmmeoale &mdli 8I0Gquare miles

were left without electricity for up to twelve hours.
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Figure2 Current NERC Regions

FRCC - Florida Reliability Coordinating Council
MRO - Midwest Reliability Organization

NPCC - Northeast Power Coordinating Council
RFC - ReliabilityFirst Corporation

SERC - SERC Reliability Corporation

SPP - Southwest Power Pool, RE

TRE - Texas Regional Entity

WECC - Western Electricity Coordinating Council

Source: North American Electric Reliability Council

As transmission open access requirements were adopted in the midtili§9pesyeorgenerators

became a much more important participant in power markets. As a result, nondiscriminatory operati
the transmission grid also became muchpwtant. The earlier concept of a power pool evolved to
one of Regional Transmission Organizations (RT@peadeénh&ystem Operators (ISOs). I1SOs and
RTOs coordinate all generation (including thattiifyngenerators) and transmission actdess
geographic regions, matching generation to the load instantaneouspplyo akekplesnand for
electricity in balance. The grid operators forecast load and schedule generation to assure that suffi
generation and baak power is availablease demand rises or a power plant or power line is lost.

In most cases, these RTOs and ISOs also operate wholesale electricity markets that enable participa
buy and sell electricity on aadagd or a rei@ine spot market basis. These markatke @iectricity
suppliers with more options for me@sngieo needs for power at the lowest possible cost.
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Figure3 8 RTOs of North America
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RTOs and ISOs also providedisoriminatory transius access, factlitg competition among
wholesale suppliers to improve transmission service and provide fair electricity prioggoAsross large r
they schedule the use of transmission lines; manage the interconnection of new gait@tagon and mo
markets to ensure fairness and neutrality for all participants. Providing these services on a regional bz
more efficient than providing them on asrakld|eutility by utility. There are currently seven RTOs /
ISOs that manage aboutiwas of the electricity produced and sold in the United States.

Economic Drivers of Transmission

Utilities in the United States plan and const
it has historically been cheaper to shipsthief consumed by generation pl
from power plant to load center, transmission lines have been designed and built to move power rela
short distances. Historically very few lines in the United States have beem desigieding

solely to move large quantities of energy over long idistarias exceptions being hydroelectric
facilities and some more reeeotigtructed nuclear plants. In addition, because these distances were
short and more often tharcaofined to a single state, there never has d#ealarppetus to shift

the regulatory review of transmission line siting from state utility commissions to the FERC. Prese
transngsion lines that span multiple states are forced to stwly Eggpriaval at the commission of

each state through which the line passes. Multiple state reviews (and federal resource agency appre
can add years of delay to what is already at tiimd$ andiffomplex approval process.
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Over time utilgie have been able to optimize the use of
the empty capacity of the grid; transmission has grown significantly more slowly than energy produ
While such an approach is entirely appropriatepeospebtve of a single utilitgigpender least

cost principles, it hasnot resulted in a reg
changes in usage, as contemplated with an aggressive expansion of 4noatedistamehyable
energyasources.

Figure4 6 High Voltage Transmission and Energy

Voltage 1990 1999 Change % Change
230 kv 70,511 76,762 6,251 8.9
345 kV 47,948 49,250 1,302 2.7
500 kV 23,958 26,038 2,080 8.7
765 kv 2,428 2,453 25 1.0
Total 144,845 @ 154,503 9,658 6.7

Energy TWH 2,712 3,312 600 221

Source: US Department of Energy

FERC has recently been given limited authority to assert federal preemption in the siting of inters
transmission lines. Underosed221 of EPACT 2005, the federal Department of Energy (DOE) may
designate fAnationalmridbeséswi eheat whecchr ansaii
limited authority to deny or condition transmission line permit reqtestsniésaasigermit, places

certain conditions on a permit, or has not acted on a permit within one year, FERC has jurisdiction to
the permit. In addition, electric utilities that have received a permit frorstRIERE power line

over statebjections can petition a federal court for the right to exercise the power of eminent domain c
private property in order to construct nevetransimes.

EmergencefdVholesale Markets

Beginning with the passage of the Public Utility Regigatagy PURPA) in 1978, the United States
began to diverge from the business model of large vertically integrategpetiiées.contpanies

were allowed to construct power generation plants, and if they met certain criteria deemed to be ir
public interest, were allowed to sell this electricitpcéb whiBty at what was determined to be the
utilitydbs fAavoided cost. o These PURPA rul es
feedin tariffs. In some regions of theRWRPA is no longer used for this purpose, but an industry of
independent power producers (IPP) has emerged and with that the issue of the need to build transmi
to accommodate third party generation. This has led to a protracted debate labwmw how suc
transmissioadilities ought to be financed. In some cases, utilities and regulators required the party tt
triggered the line corgimn to pay the full cost of the line either as a capital contribution or through a
special tariff; in otheresashe capital costs of the new lineneheded in a utility or regional network

tariff that all users of the transmission system pay for in proportion to their load, irrespective of their
the particular line insjio@.
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This issue of buiigltransmission lines to support third party generation is a pivotal issugoin the expa

of the renewable energy industry in the United States. As discussed later, many high quality renev
resources in the ¥©©di States are not located near najemission facilities, and developing these
renewable resources will require development of more traatdlitissionTlie process of siting,

building and cost recovery for the transmission lines to enable greater renewable penetration is critic
the success of the renewable energyyindu
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Technical Challenges of Integrating RenewabtmRes

Distance Between Load And Resource

Power generated from wind, solar, biofuels, geothermal, waste heat, and hydropower is almost unive
unabled be transmitted to major load centersitibm,addhe United States most renewable resources
tend to be in areas that are relatively remote from load centers. Perhaps the best example of this i
proximity of the best wasdurceé primarilynithe central, Plains Statesd the major load ceriters

primarily on the eastern and western coasts of the country. Because the major transmission assets
designed and built to move power over relatively short distances from predefuetethtindossil
nuclear powered thermal plants located closegjor tlemancenters, very little existing high capacity
transmission lines were built in the Plains States, precisely where the U. S. has abundant wind, s
geothermal renewable enesgyres.

Figure5 High Voltage Transmission Lines (>500 kV)
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In an earlier era of tapping large hydroelectric resources, transmission lines designed to deliver bulk
over long dences were constructed. An example of this is the 3100 MegdevBa@HS high

voltage directirrent intertie that connects the hgtlioedsource in the Oregfashington State area

with the loads of Los Angeles, California (shownnrFiack 6). Several similar lines exist in other
areas of the United States, but all are radial in nature, designed to connect a resource with a load cen
Several national studies have been prepared that consider the sctipé@sispotglementing a
transmission upgrade to facilitate a large penetration of renewable resources. Most either cons
extremely high voltage AC (765 to 1300 kV), 500 kV DC systems, or a mix of both high voltage AC anc
A representative study was prepgrédnbcan Electric Power, a large Midwestern utility, for the
National Renewable Energy Laboratory (NREL) and the American Wind Energy Association (AWEA).
study addressed a nationwide 20 percent penetration of wind and concluded that lthdeesource cou
accommodated with 19,000 miles of additional 765kV Agonranariaid on the existing US
transmission system. The projected cost of this transmission upgrade was $60 billion. In the pas

10
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years, Texas and California started regulatagimpygedo build transmission linesgimtasrthat will
support large scale development of wind and solar resources. The Texas plan, adopted in late 2008,
add $5 billion in new transmission by 2012 to support a total of 18,000 MWgibwind in the r

Figure6 6 AEP Conceptual Supérid

['NREL Updated Maps: T
Cattomis 002 Composite Wind Resource Map Existing 765 lo/
New 765 KV

Colorado (2004)
Pi{ AC-DC-AC Link ||

Connecticut (2001)
Delaware (2002)
Hawai (2004)
(2002)

Idaho

Transmission Lines
Vottage (kV)

/\/ 500- 699
The remaining states use data from the 1987 i /A\;:ggo&)
“Wind Energy Allzs of the United States". | Sowce: POWERmaD,
Wind Power Classification
Wind  Resource Wind Power Wind Speed ®  Wind Speed *
Power Potential Densityat 50m  at50m atS0m
Class Wim? mis mph
2 - 2% 7o aeiar U.S. Department of Energy
$om, Gn-m a7 e7ies | Netonsl Reoewsbie Enery Labomioy
¢ Omeay 0oxo KA e
®Wind speeds are based on a Weibull k vakue of 20 NN
Source: fAlnterstate Transmi stéciPomer Vi si on for Wind I ntegl
Variable or Intermittent Nature of Renewable Resources
Several of the renewable resourcearabdevor intermittent in nature. e . the wind do
bl ow, the sun doesnot al ways s hisengng utilityTaeit s c r
labors to keep loads and resources precisely balanced. Today this cangealdreoked possil
fueled power plants running but i n Astandbyo

potential loss of a renewable resource. As eaoatdes; like wind and solar, increase their share of
generation, the variatdéure alone can imperil the reliability of the electric grid, a key engineering issus
for the industry.

Small hydroelectric, wind and solar resources have daily and stassrbavéne electrical system

must accommodate. Solar generates guywevhen the sun is shining. In many areas the wind
resource is most abundant at night. Small hydroelectric resources typically provide much of their enel
the spring when the snow delivered during the winter melts. These resourcemare difiendhtly

to integrate igsptad cdhraibd edp @ atnitesn t han Adi
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Figure7 & Impact of Geographic Diversity and Storage
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Viewing and dispatghtime grid over a larger region can ameliorate this concern. The reliability of the gr
is much higher than the reliability ohgleyusiit connected to the grid. Numerous studies indicate that

entation for REFF West o,

Grassl ands

the variability of the aggregate wind resource ctmiieetedid falls significantly dplauplants

scattered over a geographdaiallyse region are included in the supply portfolio. Several studies indicate
that the variability of the wirttbljpmicould be half that of a single plant if a4 Ipkstt8 spaced 100
150 miles apart are included in the system level portfolio. Other studies indicate that modest amour
grid connected stordgbatteries, compressed air, flywheels, or pumped stanagéy a very

beneficial role in redudieggrid level variabilityoeissed with wind, and solar.

12
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Forecasting and Planning

System operators have fewer planning tools than needed to maiagéragmittes that includes a
significant amount of variable resources such as winéd Bag hotahead fecasting tools, while
much improved, are not always well integrated into the operations dfarslity dispatc

The need for better planning tools was dramatically demonstrated on February 26, 2008 when the El
Reliability Cocih of Texas had to implement emergency procedures to stabilize the grid following
frequency decline that was caused by a combination of a drop in wind energy production at the same
the evening electricity load was increasing, accompanied hyssifirkghlpower providers falling

below their scheduled energy production. The wind production dropped from over 1700 megawatts (
three hours before the event to a low of 300 MW; the system load increased from 31,500 MW to 3¢
MW in approximgt®D minutes; angpeoximately 400 MW of other scheduled capacity was unavailable.
The system operators activated ERCOTO6s demand
megawatts of controllable load withimiaut® period. These loadgyaieally large industrial and
commercial users who are paid to curtail their electricity use as needed for reliable grid operation. M
the interruptible loads were restoregafteiraately an hour and a half.

13
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Political Challenges Facing Insgm of Renewables

Transmission Siting

The current situation of state jurisdiction ofdi@mdime siting, especially where lines cross multiple
jurisdictions poses challenges to the industry. In adeitiparsdare reluctant to commitnio pla
construction without knowing that sufficient transmission exists. But transmission owners are relucte
cammit to transmission line construction without assurance of plants that ineeed thiedites ¢ k e n &
€eggo probl em.

The federal goveenmhhas the authority under EPACT 2005 to designate transmission zones as Nation
Interest Electric Transmission Corridors. Two siliahciudas some or all counties in DE, OH, MD,

NJ, NY, PA, VA, WV, and DC; and semgesciouSouthern Calitoand three counties in western
Arizond are under current review. The FERC has the authority to expedite approval of transmission |i
in such areas. Even designating an area as a National Corridor appears to be extremely controve
The seven plib hearings held by DOE on these two corridors generated almost 1,000 pages of pub
comment in the form of letters, testimony, and petitions, most of these opposed theappooposed design

As noted earlier, Texas and California adamesepra d dr ess t he dAchi cken a
building transmission lines into areas that contain favorable renewabledeaocetdke buling

of those plants. Cost recovery for line owners is assured by including the lines in the statewide net
tariff of the transsidn operators.

Integration and Cost Recovery of Storage

Increased storage will begairement to maintain grid reliability and achieve customer savings from high
penetration of renewable resources. Control and ownerape cofusd have significant implications
for the deployment of #gssurce.

e If storage is considered a technology usgudéataar even avoid transmission expansion,

it could logically be treated as a traditi@maissiam investment paid fahdoyransmission

owner and the cost recovery would beitioaaladility cdsased tariffs.

e |If storage is considered just one more enerigycse t hat t he fAmar ket o
plants will more likely be owned by indepeneiatbrgaad the pricing would be determined
based upon market value.

e Or, if storage is viewed as a required transmission ancillary service, it could have mix
regulatory treatment.

Net Metering

Some renewable resources lend themselves to distribuiexigevlaraPV and small scale wind

being two examples. Using the distribution grid to absorb the output of this generation when it exceec
load of the home or building to which it is attached can potentially provide useful energy and grid su
onextreme days. Creating a supportnansrent for third party owned distributed generation requires a
provision for the distributed genemay.iToen t o
approach most commonly used in the United Statessef er red t o as fnet me t

14
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bill is based upon the net amount of energy he or she consumes, with credit given for the energy sold
to the host utility. Facilitating this requires interconnection standards and pawnis ghethase t
protect the load serving utility while encouraging the snibatedfgineration has been a challenge

for state regulators.

Since distributed generation is virtually always connected at voltages below those which the FERC
assertedederal jurisdiction, net metering appears to be an issue that will be dealt with at the ste
jurisdiction level. FERC has adopted distributed generation interconnection standards in FERC in (
2005, but implementation of these standards &idghe five energgeaived by the host utility seem

likely to remain the province of the individual state utility commissions.

15
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Implications for the Transmission Grid Infrastructure

Planning & Forecasting

Improved forecasting tools will eyatdengoerators to anticipate and predict the availability of variable
resources such as wind, solar and hydropower. Accurately forecasting the availability of those resol
will allow grid operators to optimize and reduce the capacity oftzsgs fwbled are running, but

only partially loaded. Accurate forecasting will also minimize the need to declare system emergencie
reduce the goability of blackouts.

Design and Construction

A key unresolved issue in design is determiningvtiiapedevel(s) for the sgpérand whether it

should be AC, DC or a mix. Higher voltages provide significantly greater energy transfer capability
lower losses, betuire larger righfways. High voltage DC offers the potential fordesvéndosa
comparable AC line, but does not allow-éffiectige interconnections by generation located along the
route. On a positive (if not inexpensive) note, some forms of high voltage DC can be undergroun
which may be useful for siting ismremin urban or environmentaitige areas. What seems
abundantly clear is that there is a technical answer to this question that will not ultimately be diffict
decide.

Operation

A robust transmission backbone supporting the exsstiagidragrid would produce a plethora of
system benefits in addition to enabling greater penetration of renewable teatemilpgresny Cu

areas in both the East and West are transmorssi@ined. A transmission overlay that allows
transmissionf @everal thousand additional MW into congested areas would alleviate many syste
problems and potentially alleviate the need to build a substantial amount of lowessioitage transmi
lines. It certainly avoids the need to constructgpoittitiggwver plants in alreadyst@ined areas.

Markets

Most of the transmission improvements will also provide significant improvérrentytofthieceff
electricity markets. Larger, more transparent markets are inherently more efficiancuengestion
makets provides well placed generators with the opportunity to exercise market power and col
Aeconomic rents. o0 Where wused, storage wil,
resources exactly match electrical loadseabd$ of time. This should reduce the priite oblati

markets on high load days. Implementation of a smart grid could open entirely new types of storage,
as the onboard batteries inipletectric hybrid iobds. One million pluglectc hybrid vehicles

could, if accessible via a smart grid, supply 2,@00 MW of capacity for several hours, relieving
electric congestion on peak days in densely populated urban areas.

Regulation

Many experts believe that the authority prdv{@Edated FERC in the EPACT 2005 is unlikely to prove
sufficient to streamline the permitting process for the needed upgrades in the transmission grid.
evdenced by the number and passion of the comments that were submitted when DOE began the prc
toestablish National Transmission Corrith@ siortheast and southwasttrasfer of siting authority

to federal regulators will not occur without a significant additioseligsititnical di
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Policy Recommendations & Potential Neanaés

Policy Recommendations

1. Federal Siting Authority for Large Transmissiojeéts.The coniry needs a new model for its
regulation of the siting and approval ofssimnslmes. The natural size of an electrical grid has grown
larger than the juriidital boundary of any single state. The areas encompassed by individual RTOs
developed to deal with existing transmission issuesstate,rdaltionstrating the need for a planning

and ovisight system that is at least regional in scope. Asialaions exist where federal planning is

the basis for siting. Natural gas pipelines are both site@guldteateat the FERC today. This was

not &ways the case but in 1947, siting was transferred to the Federal Power Commission (the predece
of FERC) due to a realization that needed natural gas was not able to be transported from produ
regions in the Southwest td.8onsuming regions in the Northeast U.S. It is appropriate to consider this
kind of change in the interstate powatyiadustll. One way of easing into tratorggegime is to

limit federal siting authority to only the largestgram lines 845 kV).

2. Push for Smart Grid anda8dardizationThe distribution grid was not built to accommodate the
informationeeds and complexitystrilelited generation and storage. Transforming these lower voltage
ngwor ks to fAsmart gridso wil!/| be necessary to
Perhaps the most pressing need in this anedaisliz@tion. Industry standards, analogous to what is
seen in the computer industry, are needed to simplify and accelerateatientpanséss.

3. Determine Rate RecovemgdimentEnhanced storage will be an enabling technology for high
penetrabn for variable renewable eresgyrces. A combination of utility owned and third party storage

is likely to be appropriate. Investments for reliability improvement have always had the highest priol
utility planning. Storage necessary farn sgidility should be treated as any other cstraasiman

upgrade. To speed investment, policies determining the rate recovery treatment of storage for reliz
and economic purposes should be developed in advance of such investment.

4. Estabish Standards for PHEMdrconnectionFuture penetration of PHEV offers the potential for
significant distribution connected s bolitatage.

the use and contracting for such transattiamsividual vehicle owners. A single commercial model for

a utilinconsumerek at i ons hi p, where the wutility contrac
facilitate the availability ofebagirce to the grid.

Potential New Alliances

Manufacturers are accustomed to dealirgidifhdis suppliers in the design and development of their
vehicl es. Such a relationship doesnodt real |
manufacturers today. As PHE\Wesignedihe electric utilities of the country need to be involved in
decisions concerning charging stations, charging cycles, the paolieatizbrial bales, and a host of

other issues. Interfacing with a mass produced product like a PHEV atel farpaesadustry

scaleup will be the setting industry standards for tecfiaicasirste well as, establishment of model
contracts for the business relationship between consuityer and uti
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ConclusionAreas for Future Research and Transatl@uopeation

European regulatory changes in the electric power industry roughly parallel and in some cases lead
that have taken place in the U.S. Unlike the U.S., many European countries did not begin with a priv
owned ebtric power industyior to implementing transmission open access, wholesale and retail
customer choice and generation plestitdre. Nonetheless, as regardsdatgedevelopment of
renewable resources, the two regions are in a similar position: rich aesduooesmaigtr load

centers and a balkanized regulatatyrstimpeding their development.

A survey of best practices and lessons learned frommnigestrdetie in both regions would be a useful
place to start. Much has been written on thigefeEnvigwpoints. It would be useful to first pull these
analyses together to see what we already know.

To move to the core issue of the proposal, we
abilities to integrate large amounts of blenewargy and recommendations on policy initiatives to
improve the weg8pread adoption of renewables. Some or all of the following topics would be the areas
focus:

e What is the location of underdeveloped renewable resources relative to ipappaxaigtel o
cansider adjacent regions in this analysis (e.g., Mexico, Canada, North Africa, Russia)?

e What is the present ability of transmission to transfer this power to the load? Are there n
transmission technologies to assist this effort?

e How is transmission across the regions presently planned, licensed and financed today? Should
be changed?

¢ Does the grid authority have sufficient tools and capability to oversee, analyze and administer a sy
with more variability of input?

e What is the capability of the-mitage distribution to integrate distributed generation resources?

e What is the capability of both the lower and higher voltage grids tadgte¢gatenctogies?
What technologies could be available taraldtorage iztition?

¢ Does the current regulatory model stimulate innovative solutions to all of these issues? Does it allc
the risk of these solutions to the parties that canalgesthatarisk?

e What do renewable resources develogerasémmers need to have in order to enable a more
responsive system? Apart from a price on carbon, Biel\fmapced programs required? Do
any particular areas merit goverspmrgored research and development? What is the cost
implication tfese?

e Do the relevant governmental actors have the authority to provide for any or all of the:
recommermtions
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ACORE

American Council On Renewable Energy

Appendx

List of Abbreviations

AC: Alternating Current

AWEA: American Wind Energy Association

DC: Direct Current

DOE: United Staf@spartment of Energy

EPACT 2005: Energy Policy Act of 2005

ERCOT: Electric Reliability Council of Texas

FERC: Federal Energy Regulatory Commission
ISO: Independent System Operator

MW: Megawatts

NERC: North American Electricity Reliability Corporation
NREL: National Renewable Energy Laboratory
PHEV: Pldign Hybrid Electric Vehicle

PJM: Pennsylvahlaw Jerséylaryland Interconnection
PURPA: Public Utility Regulatory Policy Act of 1978

RTO: Regional Transmission Organization
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Pat Wood, llis a Principal at Wood3 Resources and has a long career in
energy and energy infrastructure developni@day his project
development focus is on clean power generation, independent power
transmission and natural gas facititeealso sges as a strategic advisor

to Natural Gas Partners and is an independent director of four infrastructure
companies: SunPower, Quanta Services, Xtreme Power Solutions, and
Range Fuels. He is a member of the National Petroleum Council and is on the
Boardof the American Council on Renewable Energy (ACORE). Until
December 2007, Wood led the North American Advisory Board of Airtricity, ar
international wind energy firm.

Wood is also tpast Chairman of the Federal Energy Regulatory Commission (FtBR®uatid o

Utility Commission of Texas. During his four years at the helm of the FERC, Wood led the response |
20062001 California energy crisis, the bankruptcy of Enron, the significant rise in fuel prices and the -
Northeastern power blackbbutoing so, he promoted the development of a cleaner, more competitive
power generation fleet, liqguefied natural gas (LNG) import terminals, and a more robust power transm
grid, all in the context ofaveéred competitive energy maikitscholds degrees from Texas A&M
University (civil engineering) and Harvard Lawl&damobe reached atiaffapbod3resources.com

Robert LChurch P.Eis Vice Presiderftindustry Research & Analysis at
ACORE. Mr. Church leads ACORE's effantsdi® gnalytical services to

its members, and contributes to its educational #ffopishlic sector. He

has spent over 30 years in technical and analytical positions in the energy
industry, working with both the government and public sectdisclients.
areas of expertise include engineering, economics and finance, which he has
applied to strategic planning, mergers and acquisitions, due diligence, and
restructuring activity for utilities and other energy industry stakeholders.
Before joining ACORE 2008, Mr. Church worked for Management
Consulting Services, Inc., the National Rural Electric Cooperative Association
and for Booz, Allen & Hamilton's Energy Practice.

Selected experience includes naralgsis and planning assistance foruannsextid generation and
transmission cooperatesructuring work for distribution coopgaativeategic planning for a major

coal and nuclear utility vendor attempting to develop new products and to reposition the compar
domestic and interoaal marketamong othergvir. Church has a Bachelor of Science in Electrical
Engineering from the University of Texas at Austin and an MBA from the University of Chicago. He
Registered Professional Enganelerame reached at: chiadacoreorg
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