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Energy Supply

Office of Electric Transmission and Distribution
Overview

Appropriation Summary by Program

(dollars in thousands)

FY 2003 FY 2004 FY 2004
Comparable Original FY 2004 Comparable FY 2005
Appropriation | Appropriation | Adjustments | Appropriation Request
Energy Supply (OETD)
Electric Transmission and
Distribution...........ccccceveenneen. 88,384% 82,377 -1,559% 80,818 90,880
Subtotal, Energy Supply
(O] =3 Il B ) TS 88,384 82,377 -1,559 80,818 90,880
General Reduction................ 0 -1,080 +1,080 0 0
Total, Energy Supply (OETD).... 88,384 81,297 -479 80,818 90,880

Preface

As the Nation moves forward seeking new energy technologies and methodologies, and transferring
those technologies and methodologies to the private sector, the Department of Energy leads this critical
endeavor which breaks the Nation’s reliance on imported energy sources. Within the Energy Supply
appropriation, the Office of Electric Transmission and Distribution (OETD) is at the forefront of this
effort to modernize and expand the Nation’s electricity delivery system. These endeavors will ensure a
more reliable and robust national electricity supply.

Within the Energy Supply appropriation, OETD comprises one program, Electric Transmission and
Distribution, with four subprograms: Research and Development, Electricity Restructuring, Energy
Reliability and Efficiency Laboratory, and Program Direction.

This Overview will describe the Strategic Context, Mission, Benefits, Strategic Goals, and Funding by
General Goal. These items together put the appropriation in perspective. The Annual Performance
Results and Targets, Means and Strategies, and Validation and Verification sections address how the
goals will be achieved and how performance will be measured. Finally, this Overview will address
R&D Investment Criteria, Program Assessment Rating Tool (PART), and Significant Program Shifts.

2 Reflects the spread of $2,082,000 reduction in prior year balances.
® Reflects the spread of $1,447,000 for SBIR/STTR
¢ Reflects the distribution of the 0.59% rescission ($479,000) from the Consolidated (Omnibus)
Appropriations Bill for FY 2004
¢ Reflects OETD’s share of the $10,000,000 Energy Supply general reduction ($1,080,000)
Energy Supply/
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Strategic Context

Following publication of the Administration’s National Energy Policy, the Department developed a
Strategic Plan that defines its mission, four strategic goals for accomplishing that mission, and seven
general goals to support the strategic goals. Each appropriation has developed quantifiable goals to
support the general goals. Thus, the “goal cascade” is the following:

Department Mission = Strategic Goal (25 yrs) = General Goal (10-15 yrs) = Program Goal (GPRA
Unit) (10-15 yrs)

To provide a concrete link between budget, performance, and reporting, the Department developed a
“GPRA” unit” concept. Within DOE, a GPRA Unit defines a major activity or group of activities that
support the core mission and aligns resources with specific goals. Each GPRA Unit has completed or
will complete a Program Assessment Rating Tool (PART). A unique program goal was developed for
each GPRA unit. A numbering scheme has been established for tracking performance and reporting.”

The goal cascade accomplishes two things. First, it ties major activities for each program to successive
goals and, ultimately, to DOE’s mission. This helps ensure the Department focuses its resources on
fulfilling its mission. Second, the cascade allows DOE to track progress against quantifiable goals and
to tie resources to each goal at any level in the cascade. Thus, the cascade facilitates the integration of
budget and performance information in support of the GPRA and the President’s Management Agenda
(PMA).

Mission

The mission of the newly created Office of Electric Transmission and Distribution (OETD) is to lead a
national effort to modernize and expand America’s electricity delivery system to ensure a more reliable
and robust electricity supply, as well as economic and national security. This effort is accomplished
through research, development, demonstration, technology transfer, and education and outreach
activities in partnership with industries, businesses, utilities, States, and other Federal programs and
agencies, universities, national laboratories, and other stakeholders.

Benefits

The Office's research and development (R&D) in high temperature superconductivity, transmission
reliability, distributive technologies, energy storage, GridWise and GridWorks fosters a diverse supply
of affordable and environmentally sound energy, provides for reliable delivery of energy, helps guard
against energy emergencies, and improves energy efficiency. This leads to primary energy savings and
environmental emissions reduction, as well as energy reliability and cost savings. The Office's
electricity restructuring and analysis work supports States and regions in developing policies, market
mechanisms and activities that facilitate competitive, reliable, environmentally sensitive, and customer-
friendly (i.e. demand response programs that are easy to understand and use) electric markets.

@ Government Performance and Results Act of 1993
® The numbering scheme uses the following numbering convention: First 2 digits identify the General Goal
(01 through 07); second two digits identify the GPRA Unit; last four digits are reserved for future use.
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Strategic Goals

The Department’s Strategic Plan identifies four strategic goals (one each for defense, energy, science,
and environmental aspects of the mission plus seven general goals that tie to the strategic goals). The
Energy Supply Appropriation supports the following goal:

Energy Strategic Goal: To protect our national and economic security by promoting a diverse supply
and delivery of reliable, affordable, and environmentally sound energy.

General Goal 4, Energy Security: Improve energy security by developing technologies that foster a
diverse supply of reliable, affordable and environmentally sound energy by providing for reliable
delivery of energy, guarding against energy emergencies, exploring advanced technologies that make a
fundamental improvement in our mix of energy options, and improving energy efficiency.

The Subprograms funded within the Energy Supply Appropriation have one Program Goal that
contributes to the General Goals in the “goal cascade.” This Program Goal is 04.12.00.00.

Program Goal 04.12.00.00 Electric Transmission and Distribution: OETD will lead a national effort to
modernize and expand the Nation’s electricity delivery system to ensure a more reliable and robust
electricity supply, as well as economic and national security.

Contribution to General Goal

Within the Office of Electric Transmission and Distribution, the Research and Development Program
and the Electricity Restructuring Program contribute to General Goal 4 as follows:

The High Temperature Superconductivity (HTS) R&D Program Activity contributes to this goal by
improving the reliability and security of the Nation's electric power system. To achieve these benefits,
HTS pursues its long-term performance goal, which is as follows: By 2012, develop to the 100 percent
operational capability level, wire and four types of high-temperature superconducting electric power
prototypes with typically half the energy losses and half the size compared to conventional equipment of
the same power rating. Annual targets — that track achievements toward this Program Activity goal —
are detailed in the chart which follows, entitled “Targets for High Temperature Superconducting Electric
Power Equipment Prototypes.”

The Transmission Reliability R&D Program Activity contributes to this goal by developing real-time
information and control technologies and systems that increase transmission capability, economic and
efficient electricity markets, and grid reliability. This Program Activity tracks its progress by measuring
the amount of cumulative savings.

The Electric Distribution Transformation R&D Program Activity contributes to this goal by developing
distributed sensing, intelligence and control technologies that improve the electric infrastructure's
security, reliability, and resiliency. This Program Activity tracks its progress by measuring peak load
reduction.

The Energy Storage R&D Program Activity contributes to this goal by developing storage technologies
that reduce power quality disturbances and peak electricity demand, and improve system flexibility to
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reduce adverse effects to users. This Program Activity tracks its progress by measuring reductions in
cost per kilowatt and per kilowatt-hour for three storage technologies.

The GridWise Program Activity contributes to this goal by continuing development of communication
and control systems to support adaptive intelligent grid operations, integrating distributed energy
devices and enhancing customer electric service, thereby allowing the use of real-time information to
improve reliability and system efficiency and allowing the electric system to be more resilient.

The GridWorks Program Activity contributes to this goal by providing seed support to accelerate
development and demonstration of an integrated portfolio of advanced technologies that bridge the gap
between laboratory prototypes of the base Program Activities and the application needs of the electric
industry. This will help provide reliable delivery of energy, improve energy efficiency, and guard
against energy emergencies.

The long-term performance goal for both GridWise and GridWorks is to implement an advanced
technologies and integrated-information management system for the Nation’s electric system that will
overcome today’s limitations and afford a decrease of 25 percent in regional blackouts by 2015 as
compared to 2003. Reliability events consist of roughly 80 percent distribution (localized) events and
20 percent transmission (multi-region) events.

The Electricity Restructuring Program contributes to this goal by providing technical assistance and
analysis that supports States and regions for developing policies, market mechanisms, and programs that
facilitate competitive, reliable, environmentally sensitive, and customer-friendly (with demand response
programs that are easy to understand and use) wholesale and retail electric markets. This Program tracks
its progress by measuring the increase in impact upon regional transmission organizations.

The Import/Export Authorization (IEA) activity — within Program Direction — contributes to this goal by
managing the regulatory review of exports of electricity and the construction and operation of electric
transmission lines which cross U.S. international borders. These regulatory activities help promote the
national energy strategy goal of securing future energy supplies by helping ensure availability of
competitively priced electricity supplies in a competitive and environmentally-sound manner. The
activity also ensures that exports of electric energy and the construction of new international electric
transmission lines do not adversely impact the reliability of the U.S. electric power supply system and
that electricity trade occurs in the freest possible marketplace. IEA’s activities help deregulate energy
markets and reduce international trade barriers, as well as create an integrated North American energy
market. IEA encourages greater exchange of technical and regulatory information among our trading
partners. Through its publications, IEA increases public awareness of energy issues and the advantages
of competition in the marketplace.

Energy Supply/
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The High Temperature Superconductivity R&D targets below assume a continuation of recent funding
patterns and that the Program Activity managers will pursue these targets as opposed to pursuing more
basic R&D. These targets also represent the lowest performance values (in terms of voltage and power)
that must be demonstrated to establish the technical capability to develop future commercial versions
that address all, or a majority, of possible usage on the grid.

Targets for High Temperature Superconducting Electric Power Equipment Prototypes

l\;iv-:—ri HTS Motors HTS Generators HTS Transformers HTS Power Cables
Metric Cost | Voltage | Power | Voltage Power Voltage Power | Voltage | Power Length
Current  $200/ 1.2 1.8 MW 1.7 0.02 mile
Status KA-M 4kV MW 4.16 kV téstin 13.8 kV MW 12.5kV 25 MW '(2000)
(2001) 9 (2001)
2004 249kvVv 10 MW
$150/ .
2005 KA-M 13.8 kV 100 MW 13.8kV 40 MW 0.2 mile
$100/ .
2006 KA-M 345kV 30MW 0.2 mile
$75/ 600 .
2007 KA-M 4 kV 5 MW 138 kV MW 0.5 mile
$50/
2008 KA-M 13.8 kV 340 MW 138 kV 50 MW
$30/
2009 KA-M
$25/ 600 .
2010 KA-M 138 kV MW 2 miles
$20/ 340
2012 KA-M 6kV 5 MW 13.8kV 850 MW 345kV MW
$10/
2017 KA-M
Energy Supply/
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Funding by General Goal

(dollars in thousands)

\ FY 2003 \ FY 2004 \ FY 2005 \ $ Change | % Change

General Goal 4, Energy Security ...........ccccu.e.. 88,384 80,818 90,880 +10,062 +12.5%
Program Goal 04.12.00.00,
Electric Transmission and Distribution ........ 88,384 80,818 90,880 +10,062 +12.5%
Total, General Goal 4 (Energy Supply
(O] = 1 ) TSP 88,834 80,818 90,880 +10,062 +12.5%
Energy Supply/
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Annual Performance Results and Targets
| FY 2000 Results |

FY 2001 Results | FY 2002 Results FY 2003 Results FY 2004 Targets FY 2005 Targets

Electric Transmission and Distribution

Installed first industrial HTS Document 6,000 hours (100
electrical transmission cables percent load) operation of
at Southwire Plant in the first successful HTS
Carrollton, Georgia and power delivery system to
began testing system power an industrial use.

Complete initial testing of
Detroit superconducting
transmission cable and
document operational costs
and reliability. (NOT MET)

Complete testing of 10 MVA Complete testing of a 13.8
superconducting transformer  kV, 100MW HTS generator.
in operation on the

Wisconsin Electric Power

Company grid.

reliability. (MET GOAL)

Energy Supply/

(MET GOAL)

Install first-of-a-kind
superconducting electrical
transmission cables to
replace existing delivery to
an urban substation serving
14,000 customers in Detroit,
Michigan and begin testing
operation and reliability.
(MET GOAL)

Electric Transmission and Distribution/

Overview

Increase the capability to
reproducibly fabricate a 10-
meter length of Second
Generation HTS wire to carry
50 amps of electricity and 1-
meter lengths that carry 100
amps from a 40-amp base.

Support the field test of a
100kW lithium battery
system for 700 hrs at a utility
site.

Install and operate a
prototype wide area
measurement system in the
Nation’s Eastern
Interconnect with 12 time-
synchronized and monitoring
instruments that feed data
into two data archiving and
analysis locations

Test and evaluate the
performance of a
500kW/750kWh sodium
sulfur battery (first in U.S)
installed at an American
Electric Power site for six
months to determine
technical and economic
performance.

Install and operate a
prototype wide area
measurement system in the
Nation’s Eastern
Interconnect that includes 50
time-synchronized
monitoring instruments that
feed data into six data
archiving and analysis
locations.

Complete testing and report
on a sodium sulfur battery
system in both peak shaving
and power quality modes at
American Electric Power.

Reduce by 10% the total time
required by OETD to
complete its FY 2006 CFO,
OMB and Congressional
budget submissions as
compared to its comparable
FY 2005 budget
submissions.
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Means and Strategies

The OETD Program will use various means and strategies to achieve its Program goals. However,
various external factors may impact the ability to achieve these goals. The Program also performs
collaborative activities to help meet its goals.

With regards to means, as OETD reaches full operating capacity in human and information technology
resources, greater focus will be placed on expanding staff skills with training in information technology
and cross-training in electric transmission and related technologies outside of the specialty of a given
staff member. The training will further the integration of OETD’s knowledge base and efforts to oversee
fuller integration of electric transmission R&D technologies.

Information Technology will provide more efficient tracking of, and access to, essential program
management-related information and office support functions, and allow for more productive and
efficient use of staff time in pursuit of OETD’s technology goals.

Among OETD’s strategies, increasing market penetration of electric transmission and distribution
systems is achieved through 1) advances in technology cost and performance, and 2) the implementation
of national standards for interconnecting power with the grid. Technology advances include
development of first generation superconducting wire, development of real-time monitoring and control
software tools, and development of system operating models to improve grid reliability and efficiency.
Modernization and expansion of the electricity infrastructure is achieved by improving the reliability,
efficiency and cost-effectiveness of the system with the following achievements: 1) improving the
efficiency and production of high temperature superconducting wires and power equipment; 2)
developing real-time information and control technologies and systems; 3) developing distributed
intelligence sensing and control technologies; 4) reducing the cost and increasing the energy density of
energy storage systems; 5) providing technical assistance and analysis that supports state and regional
wholesale and electric market improvements; and 6) developing an integrated portfolio of these
advanced technologies that achieves commercial viability and addresses the crucial needs of the entire
electric system.

These strategies will result in significant improvements in the reliability, efficiency, and costs of the
Nation’s electric transmission and distribution infrastructure.

The following external factors could affect OETD’s ability to achieve its strategic goal:

e Congressionally-directed projects that do not contribute to the program’s goals;

¢ Funding that is below the requested levels;

e Partners, including industry and governmental, who discontinue key transmission and
distribution technology R&D and cost sharing with OETD;

e The low level of investment in transmission-and-distribution deployable hardware;

e Policies that fail to adequately address underlying transmission and distribution infrastructure
and systemic problems.

Energy Supply/
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In carrying out OETD’s program mission, the subprograms perform the following collaborative
activities:

¢ Planning, reviewing, partnering and cost sharing with leading U.S. companies pursuing R&D
and related work on electric transmission technologies;

e Consulting with utilities, Regional Transmission Organizations and Independent System
Operators on regional policies, market assessments, planning, and regulations;

e (ollaborating with other DOE offices and related entities — including the Office of Energy
Assurance, Fossil Energy and Energy Efficiency and Renewable Energy — on how to best
ensure energy security (per DOE’s General Goal 4) with a diverse supply of reliable, affordable,
and environmentally sound energy; the Energy Information Agency on market analysis; the
Power Marketing Administrations and the Tennessee Valley Authority (TVA) on evaluating
transmission-related technologies that enhance reliability and lower costs to consumers; and
DOE laboratories on planning, managing, reviewing and completing R&D technical work with
industry;

e Working with other Federal agencies, such as the Federal Energy Regulatory Commission
(FERC) to develop policies, market mechanisms, regulations, laws and programs that facilitate
modernizing and expanding the Nation’s grid and the Department of Defense to develop and test
technologies;

e (ollaborating with non-governmental organizations, such as the North American Electric
Reliability Council (NERC) and the Electric Power Research Institute (EPRI) to analyze market
mechanisms and develop improved approaches to grid modernization and expansion;

e Working with States and regional entities, such as regional governors’ associations and the
National Association of Regulatory Utility Commissioners (NARUC) to develop policies,
market mechanisms, regulations, state laws, and programs to improve the electric grid at the
local, State and regional levels;

e Partnering with universities to develop plans and reviews, and to further R&D.

Validation and Verification

To validate and verify OETD’s performance, the office conducts various internal and external reviews
and audits. OETD’s programmatic activities are subject to continuing review by OMB and the Congress,
the General Accounting Office, and the Department’s Inspector General. Senior management invites
external reviews of office-wide planning, design, management and programmatic results in order to
improve office effectiveness. Each Program Activity manager conducts annual peer reviews —
comprised of independent, subject-area experts — to review the management and technical
achievements of both programs and projects. Program Activity managers maintain long-term goals,
annual targets and milestones, which are tracked by OMB and DOE’s program management reporting
system. Program Activity managers also maintain monthly accounts of project status to ensure that all
projects are on-track and within budget. Senior management and budget personnel ensure that
expenditures are within financial plans and in accord with budget requests. Senior management tracks
the progress of each Program Activity on at least a quarterly basis, and makes adjustments necessary to
achieve annual targets and long-term goals.

Energy Supply/
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R&D Investment Criteria

The President’s Management Agenda identified the need to tie R&D investment to performance and
well-defined practical outcomes. One criterion by which the Department’s performance is measured
involves using a framework in the R&D funding decision process and then referencing the use and
outcome of the framework in budget justification material.

The goal is to develop highly analytical justifications for applied research portfolios in future budgets.
This will require the development and application of a uniform cost and benefit evaluation methodology
across programs to allow meaningful program comparisons.

The Scoring Criteria for Applied R&D Investments, along with Program Assessment Rating Tool
(PART), has helped OETD focus on developing long-term program/subprogram goals, performance
indicators, annual targets, and benefits analysis that more clearly identify OETD's direction and help
redefine strategies for meeting long-term goals.

Program Assessment Rating Tool (PART)

The Department implemented a tool to evaluate selected programs. PART was developed by the Office
of Management and Budget (OMB) to provide a standardized way to assess the effectiveness of the
Federal Government’s portfolio of programs. The structured framework of the PART provides a means
through which programs can assess their activities differently than through traditional reviews.

The current focus is to establish outcome- and output-oriented goals, the successful completion of which
will lead to benefits to the public, such as increased national security and energy security, and improved
environmental conditions. DOE has incorporated feedback from OMB into the FY 2005 Budget
Request, and the Department will take the necessary steps to continue to improve performance.

The refocusing of the High Temperature Superconductivity R&D (HTS) Program Activity was
supported by the results of the PART review. In arriving at a summary score of 70, OMB gave the
OETD a score of 88 on Program Management. This score is attributed to OETD's use of near-term and
long-term tracking systems to measure progress toward annual targets and long-term performance goals,
use of independent peer reviews, spend plans, and site visit reviews.

Scores on Program Purpose and Design (80), Strategic Planning (70) and Program Results (59),
primarily reflected OMB's findings that: the Program Activity did not demonstrate how factors of risk,
years to commercialization, public benefits, and total Federal costs have impact upon — and are used to
prioritize — its investments on R&D; the Program Activity lacked complete and transparent linkage
between annual and long-term performance goals and resource needs; the Program Activity lacked a
cost-effectiveness measure; and the Program Activity demonstrated only to a "small extent" progress in
achieving its long-term performance goal.

To address these findings, this budget contains a more complete and transparent presentation of resource
needs in terms of annual targets and long-term performance goals. A cost-effectiveness measure is
included in the budget as well, and the HTS Program Activity plans to devote more of its resources to its
long-term performance goal. The HTS Program Activity has developed "bubble charts" showing risk,
years to commercialization, public benefits and Federal costs, which will be used in the future to make
decisions on R&D investments, including prioritization of work.

Energy Supply/
Electric Transmission and Distribution/
Overview Page 266 FY 2005 Congressional Budget



Significant Program Shifts

DOE established the Office of Electric Transmission and Distribution (OETD) during FY 2003 to satisfy
the National Energy Policy (NEP) and the National Transmission Grid Study (NTGS) recommendations.
The funding was shifted in its entirety from the Electricity Reliability Program of the Office of Energy
Efficiency and Renewable Energy to the new office. OETD will have four Subprogram line items: 1)
Research and Development, 2) Electricity Restructuring 3) Program Direction, and 4) Energy Reliability
and Efficiency Laboratory (EREL). Research and Development has six Program Activities: 1) High
Temperature Superconductivity R&D, 2) Transmission Reliability R&D, 3) Electric Distribution
Transformation R&D, 4) Energy Storage R&D, 5) GridWise, and 6) GridWorks.

Beginning in FY2005, the Import/Export Authorization function will be transferred from Fossil Energy
in the Interior and Related Agencies Appropriation to OETD in the Energy Supply Appropriation
because this function matches the mission of OETD.
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Energy Supply

Office of Electric Transmission and Distribution
Funding by Site by Program

(dollars in thousands)

FY 2003 FY 2004 FY 2005 | $Change | % Change

NNSA Service Center

Lawrence Berkeley National

2,743 5,853 7,010 +1,157 +19.8%
Laboratory ........ccccceeeiviieee i,
Total, NNSA Service Center................... 2,743 5,853 7,010 +1,157 +19.8%
Chicago Operations Office
Argonne National Laboratory ............ 3,198 1,165 3,031 +1,866 +160.2%
Brookhaven National Laboratory....... 480 424 505 +81 +19.1%
Chicago Operations Office
Research and Development.......... 4,557 13,928 3,509 -10,419 -74.8%
Program Direction..........ccccccccconn. 369 0 0 0 0.0%
Total, Chicago Operations Office ...... 4,926 13,928 3,509 -10,419 -74.8%
National Renewable Energy 15,551 8,977 4,847 4130 -46.0%
Laboratory ........ccccoeeeiviiie e,
Total, Chicago Operations Office ........... 24,155 24,494 11,892 -12,602 -51.4%
Golden Field Office
Golden Field Office.......cccccecoverernnne 15,166 14,165 16,169 +2,004 +14.1%
Idaho Operations Office
Idaho Operations Office
Research and Development.......... 12,061 583 2,021 +1,438 +246.7%
Program Direction..........cccccccceen. 189 0 0 0 0.0%
Total, Idaho Operations Office .......... 12,250 583 2,021 +1,438 +246.7%
Idaho National Engineering and o
Environmental Laboratory ................. 2 0 0 0 0.0%
Total, Idaho Operations Office................ 12,322 583 2,021 +1,438 +246.7%
Los Alamos Site Office
Los Alamos National Laboratory ....... 7,202 6,091 8,084 +1,993 +32.7%
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(dollars in thousands)

FY 2003 FY 2004 FY 2005 | $ Change | % Change

Oak Ridge Operations Office

Oak Ridge Operations Office ............ 454 0 1,010 +1,010 +100.0%
Oak Ridge National Laboratory
Research and Development.......... 12,320 13,507 18,187 +4,680 + 34.6%
EREL ..o 0 736 0 -736 - 100.0%
Total, Oak Ridge National Laboratory 12,320 14,243 18,187 +3,944 +27.7%
Total, Oak Ridge Operations Office........ 12,774 14,243 19,197 +4,954 +34.8%

Richland Operations Office
Pacific Northwest National Laboratory 1,042 2,326 7,865 +5,539 + 238.1%

Sandia Site Office
Sandia National Laboratories............. 5,338 7,298 5,638 -1,660 -22.7%

National Energy Technology Laboratory 0 257 208 -49 -19.1%

Washington Headquarters

Office of Scientific and Technical

. 26 0 33 +33 +100.0%
Information.........cccoccveeeiiiiii.
Research and Development.......... 4,487 1,818 2,562 +744 +40.9%
Program Direction..........cccccceeenn. 3,129 3,690 10,201 +6,511 +176.4%
Total, Washington Headquarters............ 7,642 5,508 12,796 +7,288 +132.3%
Total, Energy Supply (OETD)..........c...... 88,384 80,818 90,880 +10,062 +12.5%
Energy Supply/
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Site Description

NNSA Service Center

Lawrence Berkeley National Laboratory (LBNL)

LBNL has the lead for a national laboratory/industry/university consortium that was formed to support
research in Transmission Reliability R&D. This consortium is assisting in implementing the DOE
Transmission Reliability R&D Program Activity. In support of the Electricity Restructuring Program
Activity, LBNL provides DOE with nationally recognized expert technical assistance to individual State
public utility commissions and energy offices, regional transmission organizations/independent system
operators and regional State groups as well as transmission policy analysis support. In conjunction with
SNL, the National Science Foundation and the California Energy Commission, LBNL is involved in the
design, demonstration, and analysis of the Microgrid concept. As currently envisioned, a microgrid
includes a cluster of loads and microsources connected at one controllable point within the distribution
system. In FY 2004, LBNL is providing support on the 2003 Summer Blackout Investigation.

Chicago Operations Office

Argonne National Laboratory (ANL)

Argonne National Laboratory performs research and development for the High Temperature
Superconductivity R&D (HTS) Program Activity. Argonne utilizes unique expertise in ceramics and
materials science to improve conductor performance and to investigate deposition processes, such as
metal-organic chemical vapor deposition (MOCVD), which are potentially scalable by industry for a
second generation of HTS conductors. Unique facilities such as the Intense Pulsed Neutron Source
(IPNS) and the Advanced Photon Source are used for measurement and characterization in ANL’s
research. Argonne also performs research on superconducting electric motors, transmission cables, and
flywheel electricity systems.

Brookhaven National Laboratory (BNL)

BNL supports the High Temperature Superconductivity R&D Program Activity by working with
national laboratory/industry teams and universities to undertake research on fundamental wire
processing and application issues.

Chicago Operations Office (COO)

The Chicago Operations Office commissioned the solicitation for “Cooperative Research and
Development for Advanced Communication and Control” and has been providing project management
support to the five financial assistance subcontracts awarded through the solicitation. The COO also
administers all contracts for the composite conductor network. Beginning in FY 2004, COO is used to
issue grants to national and regional State-based non-profit organizations that have developed expertise
in providing technical assistance in electric markets to States and regions.

National Renewable Energy Laboratory (NREL)

NREL works with industry to develop a uniform national standard for interconnection of distributed
power resources with the electric grid and performs research to develop related test and certification
procedures. NREL performs analysis addressing regulatory and institutional barriers to distributed
power and provides technical assistance to State agencies and others on these issues. NREL
commissioned two rounds of solicitations and has been providing project management support to 14
R&D subcontracts. NREL administers Congressionally-directed funds for the Dine’ Power Authority
Navajo Transmission Project. NREL also supports the High Temperature Superconductivity R&D
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Program Activity by working with national laboratory/industry teams and universities to undertake
research on fundamental wire processing and application issues.

Golden Field Office

Golden Field Office (GFO)

GFO administers the Superconductivity Partnership with Industry (SPI) for the High Temperature
Superconductivity R&D Program Activity. The SPI is 50 percent cost-shared with industry and consists
of 11 projects to develop first-of-a-kind designs for more efficient power cables, transformers, industrial
motors and flywheel energy systems.

Idaho Operations Office

Idaho Operations Office (IDO)

The Idaho Operations Office administers all financial assistance agreements for Congressionally
directed funds for Alaska transmission construction projects. IDO also administers the University
Cooperative Projects for the High Temperature Superconductivity R&D Program Activity. The
University projects are in cooperation with the National Laboratories and consist of seven projects to
transfer new technologies developed at the universities to individual National Laboratories that would
benefit from these new technologies.

Idaho National Engineering and Environmental Laboratory (INEEL)
INEEL assists NREL in developing a uniform national standard for interconnection of distributed
resources with the electric grid.

Los Alamos Site Office

Los Alamos National Laboratory (LANL)

LANL works with industry to develop second generation HTS wires based on the ion beam assisted
deposition (IBAD) process pioneered by LANL. LANL’s expertise in film deposition processes and
materials science is used to improve the performance of IBAD wires. Commercial versions are expected
to be able to carry 1,000 amperes of current through a centimeter wide metal strip coated with a film the
thickness of only a few human hairs - a revolutionary change. LANL is also developing
superconducting transmission cables and superconducting fault current limiters (a device that protects
the electrical system against lightning strikes and other accidents).

Oak Ridge Operations Office

Oak Ridge Operations Office

The Oak Ridge Operations Office administers the Interagency Agreement with the Department of
Defense for the Title III procurement of industry pilot plants to produce Second Generation
Superconducting Wire. Through extensive interaction with the Department of Defense, the industry
projects will accelerate the commercial availability of Second Generation Wire by three to five years.

Oak Ridge National Laboratory (ORNL)

ORNL is part of a national laboratory/industry/university consortium that was formed to support
research in Transmission Reliability R&D. ORNL operates the National Transmission Technology
Research Center for testing transmission technologies. The Energy Reliability and Efficiency
Laboratory (EREL) is planned to accommodate larger and more advanced testing capabilities. ORNL
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