P'S
B= ==
« ,;'N?:'_ National Renewable Energy Laborator
2

National
Renewable

Ene
%,m
“Nﬁ% ance Story




Message from
the Director

As the U.S.Department of Energy’s (DOE) premier laboratory for

“NREL’s culture of renewable energy and energy efficiency research and develop-
ment, NREL has always been focused on the future and delivering
continuous on the tremendous promise of renewables, which can help solve
the world’s toughest energy-related problems.The Lab has a
improvement and strong record of delivering quality science and technology break-
throughs that have been put to work in our nation’s energy infra-
commitment to structure. To facilitate NREL's research and development efforts, a
high priority has been placed on operating the Lab efficiently
performance-based and delivering exceptional value.

At the end of my first year as the Director of NREL, | can report
that NREL's culture of continuous improvement and commitment
to performance-based management enables the Lab to effec-
tively deliver operational and business services. As a result, NREL
and its customers realize the benefits of cost reductions, effi-
ciency gains, and productivity improvements. These gains ensure
that we are maximizing the use of every dollar invested at NREL
toward our core mission to advance renewable energy and
energy efficiency technologies from concept to application.

management enables

the Lab to effectively

deliver operational and

business services.”

Equally important, we have exemplified the energy efficiency and
renewable energy mission, walking the talk of sustainability by
maximizing efficient use of resources, minimizing waste and pol-
lution, and serving as a positive force for economic, environmen-
tal, and social responsibility. This triple bottom-line philosophy is
an aspiration that will take time to fully realize, but already
infuses much that we do. Clearly, this Laboratory stands for creat-
ing a positive legacy for future generations and our performance
in FYO5 demonstrates this commitment.

| welcome your interest in NREL and | invite you to read this
report to learn more about our Laboratory. If you would like addi-
tional information, please visit us at www.nrel.gov.

Dan E. Arvizu
Director
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Foreword

The National Renewable Energy Laboratory
(NREL) is a science and technology facility
whose mission is the advancement of renew-
able energy, energy efficiency, and related
technologies and practices. In this vein, NREL, a
Federally Funded Research and Development
Center (FFRDC) managed and operated by the
integrated Midwest Research Institute (MRI) Energy Economic

and Battelle management team, is a partner Security Productivity

and strategic advisor to DOE’s Office of Energy * Secure supply ¢ Growth in demand
Efficiency and Renewable Energy (EERE).

¢ Reliability * Price volatility

In delivering on its mission, NREL conducts a
broad spectrum of science and technology.
Work at the Laboratory promotes the nation’s
energy security while minimizing environmen-
tal impacts - all in a manner that supports
enhanced economic productivity. Highly
skilled staff support multi-disciplinary work to
rapidly translate energy-related scientific dis-
coveries into new knowledge and technical
innovations.

A key enabler of NREL's science and technol-
ogy mission is strong and cost-effective busi-
ness and operational management. NREL con-
sistently strives to be the best-value provider
to DOE, delivering business management and
operational infrastructure that is efficient,
effective, and responsive, and that maximizes
R&D output per dollar invested at the
Laboratory.

NREL focuses on innovative solutions to national energy goals.

This report profiles NREL, emphasizing the
management, delivery, and continuous
improvements that enable mission success.

3 Foreword NREL FY 2005 Performance Story



NREL’s Core Mission and FY05 Budget

Office of Electricity
Delivery and Energy ,DOE
. Relia:oility Oother Technology
Office of 1% 1% Partnership As DOE’s primary laboratory for renewable
Sc'ezﬁ/‘i porecments energy and energy efficiency science and tech-
6% nology, NREL provides expertise across the
continuum of research, development, and
demonstration, as well as supporting imple-
mentation strategies to promote market adop-
tion.These efforts are underpinned by highly
effective program management, yielding sig-
nificant outcomes that advance the EERE mis-
sion.In partnership with EERE, the Laboratory’s
steward and primary sponsor, NREL delivers
expertise spanning 11 Science and Technology
(S&T) programs.In FY05, NREL's work with
DOE's Office of Science promoted research in
areas that will lead to breakthrough technolo-
gies and scientific advances in energy effi-
Total FYO5 ciency and renewable energy. Work for other
Funded Activities: Weatherization & Wind & B government and non-government organiza-
In FY05, 94% of NREL's work Intergovernmental Hydropower [ 13% tions and commercial firms completed the

was supported by DOE’s Solar Energy 2% ':'e(;hnologms Lab’s total FY05 budget.
Office of Energy Efficiency Technologies 6%

and Renewable Energy, 35%
the Office of Electricity
Delivery and Energy
Reliability, the Office of
Science, and other DOE
sources.

Building A key strength of the Lab is its ability to work
;ff/ih”"k’gies with, and for, a broad range of groups outside
of DOE, including industry, universities, state
and local governments, other federal agencies,
and domestic and international nongovern-
o mental organizations. This is accomplished
- EDr';fr”gk)’/”tEd through Technology Partnership Agreements
3% and subcontracting efforts that promote trans-
Federal Energy fer of the knowledge and technologies pro-
’V("anagement duced at NREL.Through these partnerships,
2% DOE's return on investment is realized as the

e O AR knowledge created is put to use in relevant
Vehicle Technologies

Industrial
Technologies
1%

11% markets and sectors locally, nationally, and
Hydrogen, Fuel Cells, and " internationally. Through cost-sharing partner-
Infrastructure Technologies eotherma hins. NREL also | he faderalfuid
6% Technologies ships, also leverages the federal funds
2% that DOE invests at the Laboratory with corpo-

rate and university resources.
FYO05 Funding from EERE:

NREL's work spans a variety of sectors and a wide array
of energy sources and types, which positively impacts a
broad range of energy issues.

NREL FY 2005 Performance Story NREL's Core Mission and FY05 Buolget



Laboratory-Level Business
Management Qutcomes

FYO5 NREL Funding Received

he priority NREL places on oD
establishing itself as a model ,{;‘::i:'t
for others was evidenced by the LBy -
continued delivery of effective business E $150 —
and operational support, while also %
demonstrating flexibility and agility S Expected
in meeting evolving customer needs $50 ’
and making improvements to its —
management systems. ¥ Oct [Nov [Dec | Jan | Feb | Mar | Apr [ May | Jun | Jul [Aug | Sep

FY05 marked the fourth year in a row where receipt of funding was delayed due

Effective management, coupled with well-inte- to continuing resolutions. Late receipt of funding presents challenges in initiating
grated financial systems, en abled smooth opera- and subcontracting work and can influence year-end uncosted balances. Careful

. . and aggressive financial management allowed NREL to achieve research results
tion of the Laboratory. NREL effectlvely while mitigating these challenges to the degree possible.

responded to a number of difficult challenges,
such as rising pension and medical costs and the
delayed receipt of funding due to continuing res-
olutions. Strong fiscal stewardship further
reduced uncosted balances, resulting in a 10%
reduction from FY04 balances. In addition, NREL
maintained its fringe rate below plan and kept

operating costs nearly flat while maintaining a Uncosted Obligations & Uncommitted Funds
healthy research to support ratio. $150

Continued excellence in financial accounting, $125

planning and budgeting, finance oversight, mod-

eling, and projection capabilities enabled the é Yo

Laboratory to meet target financial goals, sustain 3 75

internal controls, and assure financial account- f; -

ability. Through a proactive banking relationship,

NREL effectively managed federal funds while $25

achieving savings on annual banking fees. 5

Through electronic visibility of daily bank bal- FYO1 FY02 FY03 FY04 FY05
ances, security for bank wires, and electronic —o= gl’otl?s',;?;::te" $74 $92 $101 $87 $76
requests and approvals, NREL improved cash e

management and achieved greater control over e e $47 $57 $51 $38 $34
daily cash balances. i gil}%gggg:ted $62 $79 $88 $62 $56
Strong collaborative efforts resulted in the close- $38 $47 $41 $26 516
out of all Limited Term Appropriations.This is the

third and final year for these appropriations.The FY05 uncosted balances for EERE programs were reduced 10% below FY04 levels while
process was completed on time with 99.9% of ensuring that the Laboratory is able to continue in-house operations and meet its legal,
DOE funds spent. contractual, and financial commitments.

The Laboratory effectively responded to a num-
ber of changes to DOE-directed planning and
accounting systems. EERE’s corporate planning
system, electronic program management appli-
cation, and the standard accounting and report-
ing systems were upgraded with NREL's input
during testing and development.

5 Laboratory-Level Business Management Outcomes NREL FY 2005 Performance Story



NREL Monthly Fringe Rates
70%

65% FYO5 Target — 58.5%

60% |

55%

Percentage

FYO5 Actual — 56.0%

50%

45%

40%
Oct | Nov | Dec | Jan | Feb | Mar| Apr | May| Jun | Jul | Aug| Sep

=O= 2005 Plan == 2005 Actual

Through effective management, NREL maintained its fringe rate below original plan,
finishing the year at 56%. This was accomplished by a number of factors, including an
increase in delivered labor — meaning more time was worked on task and less time off
was taken. In addition, increases in group insurance and workers compensation costs
were lower than anticipated.

Labor Multiplier Performance to Plan

255
Target
_ 250 I
Z
o
£ Actual
2 245
1<}
e
5
240
235
FYO1 FY02 FY03 FYo4 FYO5
=O= Target 2.42 2.40 2.40 2.46 2.50
2.36 2.39 2.40 2.46 2.48

NREL has consistently come in at or below the planned labor multiplier.
Continued pension and medical cost escalation (factors outside the
Laboratory’s control) dictated a need to increase the labor multiplier slightly in
FY05. Proactive management and timely response to changing requirements
and priorities enabled NREL to keep the multiplier to as low a level as practical.

Operating Cost in $/FTE
$200

$150

$100

$ in Thousands

$50

$0
FYO1 FY02 FY03 FY04 FYO5

=O= Operating
Cost in $/FTE $152 $163  $167 $171 $179

Operating cost per research Full-Time Equivalent (FTE) is a measure of
cost effectiveness and overall operating efficiency, and includes labor
and facilities overhead. NREL mitigated rising operating costs per FTE
to the degree possible, but increasing medical and pension costs
continue to drive NREL’s operating costs upward. This chart reflects
actual costs and is not adjusted for inflation.

Research to Support Ratios

2.50 $2.50
225
O\———O
200
it ~—— 45200 é
E 175 =
* —° a
1.50
1.25
- $1.50
1.00
FYO1 FY02 FY03 FY04 FY05
=O= Research/
Support in FTEs e 2.17 2.15 2.12 2.14
=O= Research/
Support in $ $2.00 $1.95 $1.90 $1.87 $1.89

The ratio of research (direct) to support (indirect) FTEs indicates that more NREL
staff are working directly on the science and technology, relative to those
providing the support products and services required to conduct NREL's mission
work. Approximately two of every three dollars invested at NREL are spent directly
on producing research, development, field verification and testing, technical
analysis, and technical assistance outcomes and results.

NREL FY 2005 Performance Story Laboratory-Level Business Management Outcomes
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Science and Technology

REL strives to execute its

programs and projects with

distinction, ensuring that work
conducted is of the highest quality.

o d A s

QSSPC System helps
’ X increase quality and
Through its programs and projects, yield of solar cells.

NREL scientists and engineers provide
technical expertise to help solve the
world’s toughest energy related
problems.

TREAT comprehensive

energy analysis software
identifies cost-effective

TREAT 2.6 qa

Targetad Resideniial and energy'eﬂlcle"t

E ool upgrades for buildings.

Continuing NREL's track record of far exceeding
the average DOE laboratory in R&D 100 awards
per technical staff, the Laboratory received two
prestigious R&D 100 Awards in FY05.One award,
with Sinton Consulting Inc., was received for the
Sinton quasi-steady state photoconductance
(QSSPCQ) Silicon Evaluation system, which can
detect impurities and defects in the silicon
material used in the solar cell manufacturing
process. With this information, manufacturers
can identify substandard silicon before it is
made into cells, thereby increasing the quality

and y‘|eld of cells producgd and helplng'the R&D 100 Awards Profile
solar industry keep up with demand.This infor- 0.8
mation also supports the ongoing success and
growth of solar energy. e
Another award was received for Targeted 0.6
Residential Energy Analysis Tools (TREAT), a T 05
comprehensive energy analysis computer pro- E
gram that identifies the most cost-effective o 04
. . AT o
energy-efficiency upgrades for buildings, g 03
reduces home energy consumption, and gives a = -
competitive edge to building-performance con- ]
tractors.The award team includes: Taitem 0.1
Engineering, Performance Systems 5
Development’ and the New York State Energy FY93-FYO1 FY93-FY02 FY93-FY03  FY93-FY04
Besearch and Develor‘)mer)t Authority.The qual- B NREL Average/100 Technical Staff
ity of NREL's research is evidenced by other DOE Laboratory Benchmark Average/100 Technical Staff
accolades that acknowledge the technical cre-
dentials and contributions of its staff. Awards External recognition is measured, in part, by comparing NREL’s
. . performance per 100 technical staff against the composite of other DOE
won by NREL and its researchers can be viewed o
at www.nrel.gov/awards.
Notes:

Benchmark does not extend through FY05 because all data sets are not
yet available.

Technical staff consists of scientists and engineers.
Benchmarked labs include Ames, ANL, BNL, LANL, LLNL, ORNL, PNNL, SNL.

7 Science and Tech nology NREL FY 2005 Performance Story



NREL's reputation for quality was also acknowl-
edged by professional accreditations that cer-
tify the uniqueness of NREL's facilities.
Accreditation by the American Association for
Laboratory Accreditation for expanded solar
cell and module calibration is important to the
PV community that relies on NREL as a credible,
expert, and independent calibrating resource.

Additionally, international approval by
The standard outdoor measurement system is the Laboratory’s principal system for Germanischer L|0yd of H amburg, Germ any, for
measuring module performance under prevailing outdoor conditions. ! '

two of NREL's wind turbine design codes attests
to the quality and rigor of NREL research meth-
ods and tools,and helps U.S.industry partners
accelerate the development and certification of
advanced wind turbines.

NREL-supported research resulted in 13.5%-
efficient crystalline silicon and 11%-efficient
thin-film modules being made commercially in
the United States. Equally significant, world-
record efficiencies were attained for six solar
cells and one module. NREL research supported
the design of the Boeing-Spectrolab cell, which
achieved a world record of 39% efficiency — the
highest efficiency ever achieved for any cell.

NREL-originated knowledge also provides the
basis for standards used in today’s markets. For
example, the American Society for Testing and
Materials adopted the NREL-developed solar
spectrum standard, which will apply to all solar
conversion technologies, building technologies
involving windows, and materials science and

NREL investigates how new fuels and lubricants can enable transportation systems that engineering.
are more efficient and that meet stringent emission standards.

NREL continued to transfer innovations and
knowledge to companies that are applying
them in processes and products for appropri-
ate markets. For example, a biomass-degrading
enzyme discovered by NREL scientists will
allow manufacturers to create fuels and indus-
trial chemicals using elevated process tempera-
tures, which translates into cost savings for the
biomass industry. This discovery led to a new
license agreement with industry and provides
an opportunity for the biomass industry to
begin production from lignocellulosic biomass
(agricultural residues, forest thinnings, energy
crops, etc.). Expanding the biomass feedstocks
is critical to developing a renewable alternative
transportation fuel.

NREL FY 2005 Performance Story Science and Technology



Science and Technology

NREL's recently licensed Clean Fractionation
process will be an important demonstration of
how DOE/EERE technology can be transferred
from the Laboratory to commercial use. It sep-
arates complex biomass raw materials into
individual process streams that can feed both
the sugar and thermochemical platforms of
the integrated biorefinery. It also crosscuts the
biorefinery pathways, since it is applicable to a
very wide range of biomass feedstocks.

NREL developed and tested an enhanced heat
exchanger fin design that can provide up to
17% more heat transfer than plain fins at the
same fan power while maintaining sufficient
strength for commercial applications. NREL's
industry partner for the flat plate fin intends to
take the product to commercial markets. Major
applications are in the Heating, Ventilation, and
Air-conditioning (HVAC) industry and for other
applications such as intercoolers for gas
turbines.

NREL provided technical expertise in the
development, analysis, and testing of the first
of the Low Wind Speed Technology (LWST) tur-
bines to reach prototype stage.The new tur-
bines incorporate innovative technologies that
increase the efficiency and lower the cost of
energy.

NREL developed test cycles for the first ever
heavy-duty production buses data to quantify
the emissions and fuel economy benefits of
hybridization of buses. The resulting data
advances the state of the science by evaluat-
ing the auxiliary loads, grade, and braking
effects in hybrid buses and compares them
against those in conventional buses.

The Laboratory strengthened the analytic tools
that help support decision making. For exam-
ple, a hydrogen production cost modeling tool
(H2A) that has wide industry-government
acceptance is available for the first time. NREL
led a national group of analysts for DOE in
developing a transparent cost modeling tool
for hydrogen production analysis.The H2A was
used to examine technology development
paths to lower the cost of several hydrogen
production technologies and to help set DOE’s
multi-year cost targets for the program.

Science and Technology

NREL provided technical expertise in the development, analysis,
and testing of the Clipper LWST prototype.

5

Fuel Economy (mpg)

Hybrid Bus Fuel Economy Improvements

Manhattan OCTA

All cycles performed at 1/2 seated weight simulated inertia, with air conditioning off.

NREL’s evaluation of hybrid
fuel economy.

versus conventional transit buses quantifies emissions and

NREL FY 2005 Performance Story



NREL Publications by Fiscal Year
1,200

1,000
800
600

400

Number of Publications

200

FY02 FY03 FY04

[ Conf. Papers Journal Articles [ Books/Chapters
Outreach Docs Subcontract Reports Technical Reports
Patents Other

NREL produced 1,131 outreach documents, of which 80% were technical. Of these,
232 appeared in peer-reviewed journals, acknowledging the Laboratory’s research
quality and leadership.

Areas of Concentration for FY05 DDRD Funds

Photovoltaics,
solid state lighting
48%

; Energy
Biomass systems
conversion, analysis
bioenergy 9%
0,
o Buildings,
Distributed energy systems national
and storage security
11% 1%
Hydrogen generation
15%

The early-stage concepts explored through the DDRD program provide a basis
for proposing new technical directions important to the EERE mission.

NREL FY 2005 Performance Story

NREL commissioned the Biomass Surface
Characterization Laboratory (BSCL), a unique
facility dedicated to surface studies of biomass
feedstocks and intermediates. This new inte-
grated facility is designed to give scientists
unprecedented insights into the chemical and
biological details of lignocellulose structure
with the understanding that processes can be
developed for cost effective production of
fuels, chemicals, and materials from biomass.
This facility expands resource sharing among
NREL researchers, other DOE laboratories,
industry,and the public.

NREL's groundbreaking research on the dem-
onstration of carrier multiplication in semicon-
ductors was honored by publication in
NanolLetters.This major advance in the applica-
tion of quantum dots to solar cells drew imme-
diate attention from Science and Nature maga-
zine, and is featured in the new Office of
Science report on “Basic Research Needs for
Solar Utilization.”

To fulfill its role as an FFRDC, the Laboratory
continually invests in developing innovative
concepts that could lead to breakthrough
technologies.The Director’s Discretionary
Research and Development (DDRD) program
provides the important link between the realm
of discovery and the creation of advanced
solutions by investing in new ideas to help
solve energy challenges.These investments
enable NREL to respond to the goals of EERE,
DOE, and the nation toward a safe, secure, and
environmentally sound energy future.

Science and Technology
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Environment, Safety,
and Health

S&H is incorporated in all facets
of the Laboratory’s business.
While maintaining a high

level of environment, safety, and
health performance, the Laboratory
maximizes use of its available

resources.

NREL is committed to operating a laboratory
that maximizes use of resources while main-
taining a safe, healthy, and environmentally
sound workplace.In FY05,a new ES&H director
was hired and chartered to move NREL's envi-
ronment, safety, and health culture from an
important priority to a core value at the
Laboratory.

Numerous improvements made throughout
the year emphasize the critical role that safety
plays in the daily operations of the Laboratory.
NREL completely revamped its laser safety pro-
gram and underwent a readiness verification
to validate that all appropriate safety controls
were in place. Laser safety and laser safety
training programs were upgraded to comply
with current ANSI standards. Additionally,
NREL's Electrical Safety Program was assessed
and updated to incorporate the latest require-
ments of NFPA-70E “Standard for Electrical
Safety in the Workplace,”and a training pro-
gram was begun for all staff.

The Laboratory’s injury illness frequency indi-
cator is consistently better than DOE and
industry averages.These results are indicative
of the Laboratory’s approach to control injury/
iliness frequency.

T Environment, Safety, and Health

+ Safe and supportive work
environment

. Leadarship for societal

Safety becomes a core
value at the Laboratory.

z
&
0.0
FYO1 R FY03 FY04 FYO5
=O= NREL Rate* 2.30 1.65 1.45 133 0.42
=0O= DOE/R&D Rate** 2.60 1.90 1.80 1.80 1.70
2.30 2.00 2.00 2.00 2.00

NREL emphasizes reporting of all injuries regardless of how minor they appear to ensure
they receive proper and timely medical management. While this “over reporting” approach
can drive up the frequency rate of injuries and illnesses, NREL still continuously maintains
an injury/illness frequency rate below that of the DOE and private industry R&D complex.

*  Bureau of Laboratory Statistics (BLS) formula: number of recordable injuries/illness
per 100 workers/year. Includes all workers on NREL sites (employees, agency tempo-
raries, subcontractors, and volunteers).

**  BLS formula: average rate for all DOE R&D operations. Typically does not include all
workers on site.

*** Bl S formula: average rate for private industry R&D operations (SIC code 8730).

NREL FY 2005 Performance Story



Successful Ergonomic Case Rate (SEC)
100%

98%
96%
94%

92%

% Injuries Resolved

90%

88%
FYO1 FY02 FYO3 FY04 FY05

An indicator of injury severity is how effectively ergonomic-related
injuries are resolved when they do occur, demonstrated by the
percentage of ergonomic injury cases that are resolved without lost
workdays or invasive medical treatment. NREL prides itself on its first
100% successful SEC Rate in FY05.

National
/ Environmental
Performance Track

L5 Emaronmental Profection Agency

O A‘kﬂd%

'&.

NREL's Total CO2 Emissions
30,000,000

29,500,000

29,000,000 O\O§O

28,500,000

Kg CO2 Equivalent

28,000,000

27,500,000
FY03 FY04 FYO05

NREL’s CO, footprint represents overall sustainability performance at the
Laboratory.

Note: FYO05 is estimated since final totals are not yet available.

NREL FY 2005 Performance Story

Ergonomics-related injuries present substan-
tial lost work and monetary liability risk to
NREL, and the Laboratory proactively deploys
tools that help management and staff focus on
and control this risk. A particularly effective
monitoring tool is the Successful Ergonomic
Case Rate, an NREL-specific metric that empha-
sizes early reporting and aggressive treatment
of ergonomics-related symptoms.The
Laboratory’s strong training and ergonomic
equipment purchasing programs prevent or
minimize the impact of ergonomic injuries
when they do occur.

NREL demonstrates its commitment to the
environment through memberships in the EPA
National Environmental Performance Track
and Colorado Environmental Leadership
Program (CELP).

NREL's Performance Track program was evalu-
ated by the EPA and CELP and special note was
made of the level of documentation that com-
prises the NREL Environmental Management

System (EMS).To comply with DOE Order 450.1,

which implements E.O. 13148 at DOE facilities,
the task of ensuring integration of the EMS
with the Integrated Safety Management
System and developing a comprehensive data-
base for the EMS was undertaken.The integra-
tion of the programs is on track to be com-
pleted by the end of this calendar year.

The Laboratory strives to balance the pursuit of
economic viability, environmental stewardship,
and public responsibility. As an example, NREL
reduced its total CO, emissions. By tracking CO,
emissions, the Laboratory can better under-
stand the relative impacts of its decisions, mea-
sure progress, benchmark performance, and
take responsibility for its actions. Additional
information on NREL's sustainability can be
found at: www.nrel.gov/sustainable_nrel/.

Environment, Safety, and Health
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Contracts and
Procurement

Competitive Subcontract Awards

REL’s strong contracts and 100%

procurement processes

enable the Laboratory to
meet or exceed the majority of its
subcontracting goals, and reflect

80% 70% Goal

60%

40%
a commitment to effective and

meaningful competition, socio-
economic goals, leveraging of DOE 0%

funding, and timely subcontract

closeouts. Indicative of NREL's commitment to effective and meaningful competition, more
than three-fourths of the Laboratory’s subcontract dollars were competitively
awarded in FY05.

20%

Percent Competitive Awards

FYO1 FY02 FY03 FY04 FYO05

Competitive awards, based on “best value”
(evaluative qualitative merit and evaluated
cost or price), yielded outstanding results in

a number of areas.The 75% of competitive
dollars awarded in FYO5 demonstrates
exemplary performance for a laboratory doing
complex scientific and engineering work.

Subcontract Socioeconomic Percentages
80%

60%)| —

40%
As energy efficiency and renewable energy
continued to attract the interest of larger

companies, NREL intensified its efforts to

meet its small business goals. In light of the -
chgllenggs, the Lab_oratory suc.ces?sfully rpet _aII Disadvantaged
of its socioeconomic goals while increasing its Budiness
putreach to small businesses. I.n recogmtlo.n. of R — B FY04 Actual
its efforts, the Laboratory received recognition

for a“job well done” by the Small Business
Administration. Socioeconomic awards to small, small-disadvantaged, and women-owned
businesses remain strong.

Percent of Awards

20%

Small

Women-Owned
Business

Small
Business

FY03 Actual I FY05 Actual

In FY05, NREL achieved its highest ever
subcontractor cost share — 49% in cost
sharing-type subcontracts. While this activity
exemplifies NREL's ability to leverage DOE
funds, it is also indicative of the compelling
nature and value of NREL's R&D to industry.

Subcontract Cost Share
60%

40%

20%

Percent Shared by Subcontractor

0%

FYO1 FY02 FY03 FY04

Il Subcontractor
Highest subcontractor cost share percentage ever (49%) for cost

sharing subcontracts demonstrates industry commitment and
leveraging of DOE funding and EERE technologies.

13 Contracts and Procurement NREL FY 2005 Performance Story
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# Subcontracts Closed

NREL F

Contracts and procurement
processes are designed to
effectively and efficiently support
the broad collaborations required
to deliver on the EERE mission.

Subcontracts Closed Vs Plan by Fiscal Year

FYO1 FY02 FY03 FY04

Plan Il Contracts Closed

Acceleration of the modified subcontract closeout process
resulted in continual performance improvement.

Subcontracts Backlog Closed Vs Plan

FYO1 FY02 FY03 FY04

I 3-9 Yr 10Yr

The Laboratory successfully met or exceeded its goals for closing
subcontracts.

Y 2005 Performance Story

The average cycle time for original subcontract
awards was reduced approximately 13%.

This reduction in cycle time is a true example
of resource maximization and value-added
performance through effective and efficient
business and operational support.

NREL continued to apply efficient and
effective processes to aggressively close

out subcontracts. In FY05, the backlog was
reduced by 24%, which far exceeded the
Laboratory’s goal of 7%. More importantly,
through the closeout process, $4.8M was
deobligated and returned to task for support
of EERE programs. Subcontracts older than 10
years (26 subcontracts) were closed, and the
backlog of those subcontracts between three
and nine years old was reduced significantly.

Contracts and Procurement
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Human Capital

Average NREL Salaries Compared to Market

REL recognizes that its people 102%
o o 100%
are its most important asset. 5 98w
Effective management of 5 96%
human capital allows the Laboratory .
. . Y
to promote and maintain a culture 5 oou
that is aligned with its mission, values, o 88%
& 86%.
7
and strategy. i
82%
80%

FY02 FYO3 FY04 FYO05

NREL values and respects the diverse ideas,
experiences, and contributions of its staff. Even The Laboratory’s extensive benchmarking efforts and flexible compensation design
more important is that diversity is at the core provide a solid basis for continued efforts to recruit and retain talented staff.

of the Laboratory’s sustainability and growth.

New diversity activities have been imple-

mented, and the new-candidate-hire review

process was modified to better identify a vari-

ety of dimensions a candidate will bring to

NREL. In addition, outreach efforts to diverse

audiences have been enhanced.

NREL recognizes that effective management of e R nurnover Rates forRegularEmigoyees

pay-for-performance is critical to motivateand ~ ( [Industpy Rate 12.87%
retain its highly skilled employees. Careful i4a
monitoring of performance reviews helps 12%
assure that the Laboratory remains competi-
tive in today’s marketplace. A plan has been
implemented to change the salary planning
year (effective in FY06), accelerating the per-
formance review and salary planning process
so that merit increases are delivered closer to
performance reviews.This effort drives a
clearer connection between pay and perfor- 0%
mance.

10%

8%

6% D\/O/O\Q

4%

% Turnover

2%

FYO1 FY02 FY03 FY04 FYO05

NREL’s flexible compensation design, and compelling mission help keep staff

The Laboratory’s extensive benchmarking P i e

efforts and flexible compensation design also
provide a solid basis for continued efforts to
recruit and retain talented staff. Results indi-
cate that NREL's compensation is keeping pace
with the market.In FY05, NREL had a 93.3%
acceptance rate and a 6.2% turnover rate,
which is 8.6% lower than the industry turnover
rate of 14.8%.
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Recommended Leadership Curricula
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Best Practices: NREL Management Expectations X B, | LIC,E
Performance Management X D,W II,E

Legal Issues In Managing Employees X 1,D,B,W,P |
Supervision-Core Competencies X B,O,W S,I,C,E
Financial Management X 1,D,B,0 LIE
NREL Subcontracts 101 X D,B,O,W LIE

Conflict Management for Managers X D,W,P S,

Communication Feedback DISC X 1,B,W,P S,C,E
Foundations of Leadership X 1,B,0,W,P S,ILE
Leadership Development Program X uU,B,W,P S,ILE

Leadership Competencies: |=Integrity & Trust; D=Problem Solving/Decision Making; B=Business Acumen;

O=0rganizational Viability; W=Workforce Management; P=Interpersonal Skills

NREL Core Values: S=Safe & Supportive Environment; L=Leadership for Societal Impact; I=Integrity & Trust;

C=Creativity; E=Excellence.

NREL's recommended curricula align with leadership competencies.

NREL FY 2005 Performance Story

In FYO5, training curricula aligned with NREL'’s
core values and leadership competencies were
developed to strengthen management and
project management capabilities. The curricula
for both career tracks will enable current man-
agers and project leaders to enhance their skill
sets as well as to build bench strengths for the
future leadership of NREL.The curricula pro-
vides a roadmap for staff in the succession
planning process and the structure and guid-
ance for managers to use in planning and dis-
cussing development plans with their
employees.

In addition, three comprehensive courses in
major operational areas were developed and/
or enhanced to help management and staff
better navigate NREL processes.These
included: Financial Management, Technology
Partnership Agreements, and Subcontracts.
Additionally, business and operating manage-
ment skills of key staff were strengthened
through special assignments that included
chairing functional peer reviews for other labs
and participating on evaluation and reengi-
neering teams.

il

NREL’s diverse workforce encourages creativity and innovation and helps to build an
exciting, stimulating work environment.

Human Capital
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E-Business

he Laboratory recognizes the
value of adapting to constant
and continuous changes in

its environment. In FY05, many

existing business processes were
enhanced through use of information
technologies that improve NREL's
operational efficiency and flexibility.

17

A continued drive toward e-business solutions
has yielded value-added enhancements that
promote more seamless execution of work.
Purchase Requisitions and Purchase Card
approvals were automated, yielding faster
transaction processing and reporting,
improved internal controls, and better man-
agement of information. Employee expense
reimbursements were transitioned from paper
checks to electronic bank deposits, yielding
reduced processing costs and risk of loss,and
improving convenience to employees. NREL'S
travel reservation process was transitioned
from a“business-hours-only” phone reserva-
tion system to a 24-7 online reservation pro-
cess, with online visibility of airfares to achieve
lower travel costs. NREL now delivers the
Laboratory’s current integrated M&O contract
online, and flows requirements down to work-
ers through electronic policies, procedures,
and forms.

After studying approaches used by other labo-
ratories and universities, NREL developed an
Internet approach to market its intellectual
property (IP). This approach utilizes a database
that can easily be searched by prospective
licensees.The database is automatically
scanned by major search engines such as
Google, and provides greatly enhanced visibil-
ity of NREL's technologies available for licens-
ing.The user-friendly interface provides pro-
spective partners with enhanced information
on NREL IP, simple mechanisms to scan and
search for IP,and the ability to download com-
plete patent information.The database pro-
vides new licensing leads to the Laboratory,
and eliminates staff response time for the
informational requests from industry that are
addressed by direct access to NREL’s IP data.

E-Business

Investments in computational science are returning R&D successes.

Electronic Purchase Requisitions

100%
0,
. 80% 90%
[
8
ey
[
5  60%
o
G
[
D 40%
€
g
& 20%
- 10%
(]
FYO5
I Paper
Electronic

Electronic purchase requisitions provide a more efficient process for NREL
employees to begin the ordering process for goods and services. Electronic
requisitions provide a secure method for obtaining approval for purchases.

Electronic Travel Reservations
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Electronic travel reservations provides a more efficient process for the
traveler and saves 75% of the travel reservation fee compared to phone
reservations. NREL has the highest electronic reservation adoption rate for all
DOE labs serviced by this travel vendor.
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NREL Infrastructure Availability

100.0
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% Available

FY02 FYO3 FYO4 FY05
Avg 99.61 99.69 99.96 99.99

Effective management of NREL’s IT infrastructure resulted in network service
availability of 99.99%, surpassing the Laboratory’s goal of 99.7% (includes NT, UNIX,
Oracle, Mail, Telecommunications, Networks, and Internet Systems).

NREL Library S&T Database Use
80,000

60,000

40,000

Total End-user Searches

20,000

FY02 FYO3 FYO4 FYo5

The high number of end-user searches that NREL researchers conduct through major science
and technology databases continues to increase.

NREL FY 2005 Performance Story

IT infrastructure enhancements continued to
enable productivity at NREL, providing
increased protection from cyber security
threats, improving access to systems and net-
works, improving work process flows, and
delivering effective services and support.

A 61% increase in Computer Incident Advisory
Capability (CIAC) Advisories over the past three
years highlights the growth, both in volume
and complexity, of cyber security threats.
Despite these increasing threats, NREL's cyber
security improvements yielded significant
benefits — evidenced by a reduction of CIAC-
reportable cyber incidents from five in FY04 to
two in FY05. Additionally, NREL experienced no
downtime in FY05 from cyber incidents - a
direct result of the Laboratory’s enhanced
infrastructure and desktop tools for intrusion
detection and virus prevention.

The Laboratory selected and implemented an
outsourced anti-spam service. Providing tech-
nology at low cost, NREL's anti-spam service
has delivered a significant return back to the
Lab. Eliminating spam and virus-laden e-mail,
comprising 40% of all e-mail sent to the Lab,
before it reaches a user’s Inbox enables
increased worker productivity,improves cyber
security, and contributes to the efficiency of
the Lab’s e-mail system.

NREL also improved its strong track record of
providing a reliable and stable IT infrastructure,
a critical enabling component of work at the
Laboratory.In FY05,improvements in pro-
cesses, and investments in technology resulted
in infrastructure availability of 99.99%, the
highest availability for the last five years.

Database searches play an important role in
the Laboratory’s research and publication pro-
cesses. Effective management of NREL's library
services provides a channel for researchers to
more easily and expeditiously share their find-
ings, as well as access the latest research per-
formed around the world. Indicative of the
increasing value of NREL's Library Database,
end-user searches in FYO5 increased 48% over
FYO04.

E-Business
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Site and Facilities

he Laboratory provides

exceptional stewardship and

protection of DOE facility and
equipment assets and investments
to ensure they are adequate to carry
out the Science and Technology
mission - for today and for the
future. NREL is also committed
to seizing opportunities that
incorporate sustainable concepts,
and implementing actions that lead
to a sustainable operating culture at

the Laboratory. The S&TF construction is on schedule and interior work is proceeding. The facility is
expected to be ready for occupancy in mid-2006.

Construction of the Science and Technology
Facility (S&TF) began in January 2005 and is
progressing at an accelerated pace well ahead
of schedule, under budget, and meeting all
project scope objectives.In November 2005,
the project was five months ahead of schedule,
and just under budget at the 54% complete
point. This critical new facility will provide addi-
tional space and new capabilities to facilitate
successful accomplishment of DOE missions
related to, hydrogen, solar, buildings, solid-state
lighting, thin-film energy coatings/devices,
electrochromics,and nanotechnologies.

In FYO5, NREL placed significant emphasis on
ensuring safety in construction activities. For
example, OSHA construction safety and ORPS
training were completed by more than 30
employees, and safety conferences were held

with the management of 36 subcontracts re-
emphasizing the principals of the Integ rated MRI Board Oversight Committee completed an external independent review of S&TF
construction with no findings or concerns. The S&TF is on track to receive a LEED
Gold rating.

Safety Management.
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Capital Project Assessment
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NREL's FY05 petroleum consumption was 24% below the DOE established
goal of 9,800 gallons for the Laboratory. Approximately 77% of NREL's
vehicle fleet is alternatively fueled.
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Conservation efforts resulted in further reductions in energy use at the
Laboratory in FY05.

NREL FY 2005 Performance Story

The Laboratory continued to refine the effec-
tiveness and efficiency of its capital project
management process. As a result, efficiency
gains were again realized in turnaround from
project selection to completion. This level of
performance was achieved in spite of the late
funding receipt, which delayed project starts
until late January 2006.In addition, the Lab
achieved a Facility Condition Index of 2%, one
of the best facility ratings in the DOE labora-
tory complex and attributable to strong and
effective maintenance and stewardship of
NREL infrastructure.

Another example of effective stewardship of
DOE assets can be found with NREL's property
management system, rated among one of the
highest in the DOE laboratory complex. NREL's
approach incorporates effective controls on
acquisition and use of property whether it is at
the Lab or in the custody of subcontractors.

NREL purchased renewable energy certificates
(RECS) equal to 100% of its annual DOE-owned
building electric use. This level of purchase
positions NREL as the leader in the federal sec-
tor.The NREL purchase was key to DOE reach-
ing its FY05 commitment of three percent (3%)
of its electricity use from renewable energy.

NREL continued to reduce its energy use
through energy retrofits, energy management
control systems and comprehensive site
metering, staff energy education, on site
renewable energy projects and REC purchase
offsets. The Laboratory reduced its petroleum
use through administrative actions, increasing
accessibility and efficiency of delivering alter-
native fuel resources, and enforcement of the
use of these resources.

Site and Facilities
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Public Responsibility

Students, Teachers, and Consumers Served

hrough numerous education 12,000

and outreach programs, NREL 10,000

reached more educators, o
students, and consumers than c
ever before, further instilling an 5 o000
appreciation of science, mathematics, = 4000
technology, and engineering. 2,000

0
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NREL delivered high-quality science, math,
technology, and engineering education oppor- NREL educational programs served a record number of students and

tunities for thousands of students of all age teachers In FY

levels in FYO5. More than 10,500 students, ] )
teachers,and consumers were served through NREL's Office of Education

. ! N Intern Programs Map — Summer 2005
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Across all laboratories, NREL's intern research &g
abstracts were also rated the highest,and A

more than 25% of NREL's interns’ papers were Hfm‘% 7
selected for publication. DOE holds NREL's ST o e = e From Sate

internship.prog rar:n as an exemplary model The FY05 summer intern program attracted participants from throughout
that effectively trains the next generation of the nation. The Laboratory maintained a healthy diversity among interns.

scientists and engineers.

Among NREL's excellent education programs
are intern research opportunities that contrib-
ute to the nation’s workforce development and
DOE'’s education mission.The DOE Office of
Science ranked NREL's 2005 internship pro-
gram as the highest quality and most effective
intern program of all the DOE laboratories.

-

NREL successfully conducted several student
educational competitions for DOE - the
Colorado Science Bowl, the Colorado and
National Middle School Science Bowl, and the
Colorado Junior Solar Sprint and Hydrogen
Fuel Cell car competitions. These competitions
engaged students in engineering problem
solving and stimulated them to develop their
knowledge of science, math, technology, and
engineering. A record 115 students and teach-
ers participated in the competitions.The Junior
Solar Sprint attracted 46 teams from 17 diverse
Colorado schools and was attended by the
largest audience ever.

An NREL mentor shares invaluable experience and knowledge of
science with a summer intern.
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NREL's Visitors Center increased awareness and
understanding of renewable energy and
energy efficiency technologies among the
public and students. Innovative programming
at the Visitors Center, combined with outreach
strategies, continue to attract new and repeat
visitors.

The Renewable Energy and Efficiency
Education on Wheels (RnE2EW) vehicle has
proven to be an effective way to take DOE and
NREL's renewable energy and energy efficiency
technologies nationally to schools and con-
RnE2EW is designed to educate students, teachers, and the community in renewable sumer events. In FYO5, RnEZEW was able to
energy & efficiency sciences and to showcase DOE/NREL research and technology. reach more than 4,463 students, 1,245 teach-
ers,and 2,204 consumers.

Investments in outreach programs add value
to the community and raise visibility for the
Laboratory. NREL and DOE helped design and
build a net-zero energy Habitat for Humanity
home, which will produce as much energy as it
consumes on an annual basis.The home com-
bines energy efficient building design that
reduces energy consumption with solar heat
and power generation technologies that sup-
ply the home’s remaining energy needs. It fea-
tures superinsulation, a highly efficient heating
system, a heat recovery ventilation system,
solar water heating system, a large solar elec-
tric system, and efficient appliances and win-
dows.The home's energy efficient design has
established new blueprints for Habitat for

Humanity homes and demonstrates technolo-
NREL and DOE-GO volunteers helped construct Denver’s first net zero energy Habitat gies that can reduce the average consumer’s
for Humanity home. Construction of this home was made possible through the energy costs.

sponsorship of the Laboratory’s managing partners, MRI and Battelle.
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