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NREL is a national laboratory of the U.S. Department of Energy Office of Energy Efficiency and Renewable Energy operated by Midwest Research Institute * Battelle
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U.S. Department of Energy
Energy Efficiency and Renewable Energy

Bringing you a prosperous future where energy is clean, abundant, reliable, and affordable

NREL Grand Build Out

What would it take to make
NREL the nation’s
alternative energy and
energy efficiency
destination point?
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Challenge

Renewable and effiCienCy Figure ES-4. Annual and cumulative wind installations by 2030
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Fully assess the performance and reliability impacts
of large-scale RE and EE deployment on the
nation’s energy delivery infrastructure.

Reduce uncertainties for utilities by conducting
analysis of RE and EE technologies under different
operating and geographic conditions.

Explore impacts on system interfaces from large-
scale EE and RE penetration.

Develop performance models for integrated RE
generation systems for a combination of
resources/geographies and demand control
technologies.

Optimize integrated RE and demand side systems
configurations under various load and storage
configurations.

Validate benefits of storage solutions for distributed
and bulk RE and EE technologies.
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ESIF Vision

Enable complex systems research and development that fully
integrates the most advanced simulation, data analysis, engineering,
and evaluation techniques to transform the nation’s energy
infrastructure.
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Approx. 130,000 sq. ft.
Design 2009
Construction start 2010
Occupancy late 2011
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Systems “in the loop”

Hardware “in the loop”
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A System of Systems
Technology R&D, Modeling, Simulations

.. e End Use
: Transmission Distribution :
Generation Technologies
Systems and Systems and :
and the Built

Technologies Technology Environment

Technologies

Applied to Enhanced Integration Mission
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ESIF System Integration Capabilities

* Buildings * Hydrogen + Wind « Advanced Vehicles + Storage

 Solar

* Interconnection ety * Hlelectricinterfaces  + Models, methods for * Plug-in-hybrids + CSP Thermal Storage
+ Power electronics ;‘\’l“;ml?‘ ] * RE electrolyzers wind-grid integration and vehicle-to-grid . Utility scale batteries
+ Building i i T Y gesign an + Storage systems + Transmission + Battery thermal . Distributed storage.
Building integration integration « Standards + Operations modeling management
* Thermal and PV system Modeling and * Fuel cell integration + Power electronics
optimization simulation )

Fueling systems

+ System integration

Full systems interface evaluation for integration of electricity, fuels,
thermal, storage, and end-use technologies
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EERE’s Energy Systems Integration Facility at
NREL as the ‘Hub’ of a Larger RDD&D Enterprise

ESIF

National Renewable
Energy and Energy Efficiency

Data Clearinghouse

ePerformance benchmarks
ePublic Data
eAnalysis Toolkits

Proprietary Data

Research and Testing Partners
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ESIF Project Schedule
10/1/2008
ID [Task Name Start Finish Duration 2008 | 2009 2010 2011
JF[M[ATM][J[JTATS[O[N[D[J]F[M[A[M[J[J]A]S[O[N[D|IF [M[A[M[J[I]A]S[O[N[D[I[F[M[A[M]J[I]A]S[O[N[D[I[F|M
[ESIF CDO0
{complete} 8/9/2007 |Complete
FY08 Funding x
Received 101107 | 6/13/08 |Complete
USER Y508 | S5M3/08 ',]
Workshops (7 | 3/20/08 | 6/5/08 Xy "
Total) 410/08 | TI2108 |Complete *
DOE approves X
1 |concept CD1 2115109 | 813109
ESIF I S —
2 |Acquisition 527108 | 81309
2a_|lssue RFQ 527108 | THBIO8 ==
2b_|Short Listto 3 91108 | 1031108
2¢_ (Issue RFP 11724/08 | 2127109
2d_|Select Firm 4128109 | TI9/09
2e_ |DOEMQ App. 7909 | 813109 e
Preliminary
3 |(Design 814109 | 112110
Prepare for H
DOE H/Q app.
4 |Design CD2/3 | 10/23/09 | 1112110
i i I
5 (Final Design 2110110 | TH910
FY10 Funding X
Received 5110 6110
. L |
6 (Construction 32310 | 10024111
DOE App.
7 [Operation CD4 | 1072511 | 111612
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