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Vanderbilt research is helping to 
shape the future of American 
manufacturing
A cutting-edge Vanderbilt lab that studies how materials and ma-
chines operate under real-world conditions is playing a key part 
in the multistate, $259-million Institute for Advanced Composites 
Manufacturing Innovation that is led by the University of Tennes-
see-Knoxville (UT-K). The DOE-funded institute is developing 
cost- and energy-efficient composite materials and technologies 
for high-production industries, such as automotive manufactur-
ing. Much of Vanderbilt’s work for the institute is taking place 
at the Laboratory for Systems Integrity and Reliability, founded 
and co-directed by Doug Adams, chair of the Department of Civil 
and Environmental Engineering. Adams serves as technical fellow 
for Nondestructive Evaluation in the institute’s Composite Ma-
terials and Process Technology focus area and collaborates with 
researchers from UT-K who lead the materials characterization ef-
fort. The goal of Vanderbilt’s work is to develop in-line diagnostic 
systems for quality control in composites manufacturing to accel-
erate the prototyping and scale-up of technologies in carbon fiber 
production, composite processing, 3-D printing, and other areas. 
Vanderbilt has also designed and deployed a Mobile Non-Destruc-
tive Evaluation Lab to address the needs in manufacturing quality 
control of its composites institute’s partners across the country.

Consortium for Risk Evaluation with 
Stakeholder Participation
The Consortium for Risk Evaluation with Stakeholder Participa-
tion (CRESP) is one of the nation’s leading independent, inter-
disciplinary research groups. Vanderbilt is leading this multi-uni-
versity consortium of engineers and scientists who have learned 
during the last twenty years how to handle nuclear waste. With 
the support of DOE, these nuclear waste experts leverage their 
knowledge to help the U.S. find safe ways to effectively man-
age nuclear waste from both civilian and defense nuclear power 
sources, which they see as a critical component if the nation is 
to accept expanded nuclear power generating capacities. Although 
CRESP focuses on the remediation of sites where nuclear waste 
is stored, its work requires engineers and scientists to understand   

Vanderbilt grad student selected for 
prestigious ORNL innovation 
program
An interdisciplinary materials science graduate student has been 
selected for a prestigious entrepreneurship program to scale and 
commercialize a revolutionary method of carbon nanotube pro-
duction. Anna Douglas is one of five entrepreneurs selected for 
the inaugural cohort of DOE’s Innovation Crossroads program at 
Oak Ridge National Laboratory (ORNL). Innovation Crossroads 
supports entrepreneurs in transforming their early-stage, potential-
ly game-changing ideas into clean energy companies. The accel-
erator program includes $350,000 in seed funding, two years of 
salary, unlimited access to ORNL resources, and access to experts 
in her field. Douglas is CEO of SkyNano, LLC, a company she 
founded to greatly reduce the cost of manufacturing single-walled 
carbon nanotubes – widely viewed as one of the most promising 
materials for applications ranging from next generation electron-
ic devices to lighter composite materials with better durability.

the complete life cycle of nuclear power generation, weapons pro-
duction, and environmental impacts from nuclear weapons tests. 
One of those engineers is Sue Cange, who has three decades of 
experience in federal leadership positions and helped develop the 
EPA policies that govern cleanup of  Superfund sites. Cange, a 
Vanderbilt graduate, is a visiting scholar for two years in the De-
partment of Civil and Environmental Engineering. She is working 
on a number of initiatives focused on workforce development, in-
cluding establishing a new nuclear environmental engineering cur-
riculum and an internship program that will place students within 
DOE.

Anna Douglas, an interdisciplinary materials science Ph.D. student, is 
working out of ORNL for two years to further develop her innovative 
method of producing carbon nanotubes. (Photo: Vanderbilt University)



Partnering with Oak Ridge National 
Lab
ORNL is the largest national laboratory in the DOE system. Van-
derbilt is one of the UT–Battelle University Partners, a select group 
of seven Southeastern universities that work closely with ORNL 
to jointly appoint faculty with common scientific interests, sup-
port collaborative research, train graduate students, and provide 
regional support for ORNL in the state of TN. Padma Raghavan, 
vice provost for research, serves as Vanderbilt’s representative on 
the UT–Battelle Board of Governors, which oversees management 
of ORNL. Carlos F. Lopez, assistant professor of biochemistry, 
serves as the core University Liaison with ORNL.

Vanderbilt researchers have had longstanding and impactful col-
laborations with ORNL, which continue to be further developed. 
For example, Peter Cummings, associate dean for research in the 
School of Engineering, was co-PI on the proposal that led to the 
establishment of the Fluid Interface Reaction Structure and Trans-
port Energy Frontier Research Center at ORNL in 2009, which he 
continues to develop as the deputy director and a thrust leader. As 
a second example, Vanderbilt’s 20,000 sq. ft. Laboratory for Sys-
tems Integrity and Reliability, led by Doug Adams, has ongoing 
collaborations with ORNL in supporting manufacturers of light-
weight composite materials like carbon fiber through advancing 
innovations in composites manufacturing, promoting workforce 
training, and enhancing economic development across the region. 
A third example is Anna Douglas, as discussed previously. 

Vanderbilt University and ORNL leadership are currently under-
taking a series of activities to strengthen existing collaborations 
and advance shared priorities in engineering, the basic sciences, 
and education. 
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Nuclear power plant concrete 
structures health monitoring to 
support recertification
The existing fleet of nuclear power plants in the United States have 
initial operating licenses of 40 years, and many of these plants 
have applied for and received license extensions. As plants age, 
their useful life is reduced as a result of deterioration of the mate-
rials. Assessment and management of aging concrete structures in 
nuclear plants require a more systematic approach than reliance on 
existing margins of safety. Structural health monitoring is a tech-
nology that can produce actionable information regarding structur-
al integrity that supports operational and maintenance decisions in 
nuclear power plants. Through this DOE-funded research project, 
several national laboratories and Vanderbilt University are devel-
oping a framework of research activities for the health monitor-
ing of nuclear power plant concrete structures that includes the 
integration of four elements - damage modeling, monitoring, data 
analytics, and uncertainty quantification. The team is demonstrat-
ing the integration of these technologies using concrete slabs at 
Vanderbilt’s Laboratory for Structural Integrity and Reliability.

Advanced nuclear reactors to reduce 
carbon emissions
Vanderbilt is part of a public-private partnership funded by DOE to 
explore, develop and demonstrate advanced nuclear reactor tech-
nologies to help reduce carbon emissions. The project, housed at 
ORNL, includes TerraPower and the Electric Power Research In-
stitute. The research is aimed at developing molten chloride fast 
reactors for nuclear power generation, in order to enhance perfor-
mance, safety, security, and economic value when compared with 
other advanced reactor concepts. Vanderbilt researchers bring ex-
pertise in probabilistic risk assessment; safety, health and environ-
mental impacts assessment; and technology readiness assessment 
to the project. 

Aerial view of Oak Ridge National Laboratory in Oak Ridge, TN 
(Photo: Department of Energy)

Reinventing and protecting America’s 
power grid
Researchers from Vanderbilt charged with reinventing and protect-
ing America’s power grid have planned to build an underlying, 
open-source software platform to support decentralized applica-
tions that boost the power grid’s resilience and protect it from dan-
gers ranging from terrorists to tree branches. The work is funded 
by a $3.5 million award from ARPA-E’s OPEN 2015 program.


