
 
 
 
 

 
HIGHLIGHTS OF ENERGY INSTITUTE INITIATIVES 
JULY 2020 - MARCH 2021 
 
 

THE IMPACT OF THE COVID-19 PANDEMIC 
 
In the second half of 2020 and into 2021, the Texas A&M Energy Institute continued its operations remotely for the safety of its 
employees and families, as an increasing number of events, meetings, conferences, and interactions found new viability through 
platforms like Zoom and virtual conference platforms. 
Despite the inability to meet in person in larger groups, the Energy Institute continued its mission to pursue and support new 
approaches for multi-disciplinary energy research, education, and external partnerships. This included web-based lectures and 
seminars, educational initiatives, and research projects, which are detailed in the sections below. 
 

TEXAS’ FEBRUARY 2021 WINTER STORM 
 
In mid-February, a winter storm (Winter Storm Uri) covered a large portion of the United States in snow and brought record low 
temperatures to Texas and nearby states. During this unprecedented event, Texans were forced to go without power and water 
through efforts by state officials to balance the supply and demand of power and water resources. In an opinion article published on 
February 16, 2021, in the Houston Chronicle and titled, “Opinion: What went wrong with Texas’s power failure and how to fix it,” 
Energy Institute Faculty Affiliates Le Xie, Mark Barteau, Chanan Singh, and Efstratios Pistikopoulos indicate “several key factors 
may have contributed to this historic power outage.” 
In short, the group of experts suggests four actions to better prepare the Texas grid for the future: 

• Winterization of infrastructure and wind turbines. 
• Investments in High Voltage DC connections with 

the Eastern and Western interconnections. 

• Regulatory and market design for better demand 
response. 

• Strategic energy storage reserves. 
 
Read the full article in the Houston Chronicle at: 
houstonchronicle.com/opinion/outlook/article/Opinion-Texas-s-power-wipe-out-what-went-15954733.php 
 

AWARDS AND RECOGNITION 
 
ELBASHIR NAMED DISTINGUISHED INVENTOR  
OF THE YEAR IN QATAR 
Dr. Nimir Elbashir, a Professor of Petroleum Engineering and 
Chemical Engineering, the Director of the TEES Gas & Fuels 
Research Center, and the Chair of ORYX GTL Gas-to-Liquid 
Excellence Program at Texas A&M University at Qatar, has 
been named a Distinguished Inventor of the Year by the Qatar 
Foundation. 
The Distinguished Inventor of the Year Award goes to the most 
prolific inventor of patentable subject matter with the highest 
level of development, marketability, and licensability of all 
inventions reported to the Qatar Foundation’s Industry 
Development and Knowledge Transfer (IDKT) office between 
1 January 2018 to 30 June 2020. Read more at: energy.tamu.edu/elbashir-
named-distinguished-inventor-of-the-year/ 
 

ENERGY INSTITUTE FACULTY AFFILIATES HONORED  
WITH AWARDS AND FELLOWSHIPS 
Dr. Lei Fang, an Associate Professor of Chemistry, and Dr. Le 
Xie, a professor in the Department of Electrical and Computer 
Engineering and the Energy Institute’s Assistant Director of 
Energy Digitization, have both been named Presidential Impact 
Fellows.  
Dr. Erick Moreno-Centeno, an associate professor in the 
Department of Industrial and Systems Engineering has been 
honored with the Eppright Professorship in Undergraduate 
Teaching Excellence. This professorship is made possible 
through a generous endowment by George and Irma Eppright.  
Read more at: energy.tamu.edu/energy-institute-faculty-affiliates-honored-with-awards-and-
fellowships/ 
 
 



ENERGY INSTITUTE FACULTY AFFILIATES  
NAMED EDGES FELLOWS 
Two Texas A&M Energy Institute Faculty Affiliates have been 
honored as 2020 Chancellor Enhancing Development and 
Generating Excellence in Scholarship (EDGES) Fellows.  
Prof. Tim Mulvaney, a Professor of Law at the Texas A&M 
School of Law, and Dr. Le Xie, a Professor of Electrical & 
Computer Engineering, are among the nineteen distinguished 
Texas A&M University faculty members selected in 2020 for 
this honor.  
Launched in 2019, EDGES Fellowships were developed with 
resources from The Texas A&M University System Chancellor 
John Sharp to honor, incentivize and boost mid-career faculty at 
the associate or early full professor rank who are making 
significant marks in their discipline. Read more at: 
energy.tamu.edu/energy-institute-faculty-affiliates-named-edges-fellows/ 

PEARSON HONORED WITH 2020 ACADEMIC AFFAIRS 
TRADITION OF EXCELLENCE AWARD 
Robyn Pearson, the Energy Institute’s Senior Research 
Development Officer, was named a recipient of a 2020 
Tradition of Excellence Award in September. These awards are 
presented by the Division of Academic Affairs and made 
possible with support from The Association of Former 
Students. Awardees are lauded for their distinguished 
contributions to Texas A&M through their dedication, initiative, 
outstanding achievements, enthusiasm, and positive approach to 
service. 
She was selected in part, because of her more than 30 years of 
total service to Texas A&M (10 with the Energy Institute), but 
also because of the great care that she takes in performing her 
job, her consistent striving for excellence in her own work, 
seeking continuous improvements, building relationships, and 
seeking the good in all interactions.

LECTURES, SEMINARS, AND EVENTS 
 
DISTINGUISHED LECTURE IN ENERGY 
On November 30, 2020, the Texas A&M Energy Institute hosted a Distinguished Lecture in Energy by Ryan Sitton, the Founder 
of Pinnacle, as well as a Texas Railroad Commissioner at the Texas Railroad Commission. His presentation was titled "Quantitative 
Decisions: Combining Experts & Data to Improve Complex Systems." Watch at: youtube.com/watch?v=TAxz6uOMLmQ  
 
EI LECTURE SERIES 
Following the COVID-19-related closure of the campus and work-from-home protocols, EI initiated a series of webinars, featuring 
timely topics and initiatives within EI’s portfolio. 
EI LECTURE SERIES: DR. RABI H. MOHTAR 
On July 29, 2020, Dr. Rabi H. Mohtar, the Dean of the 
Faculty of Agricultural and Food Sciences (FAFS) at the 
American University of Beirut (AUB), presented “The Future of 
Water for Food.” Watch at: youtube.com/watch?v=DXLj3Go9-l0 
 

EI LECTURE SERIES: DR. BRUCE A. MCCARL 
On August 10, 2020, Dr. Bruce A. McCarl, a University 
Distinguished Professor, a Regents Professor, and a Texas 
AgriLife Faculty Fellow at Texas A&M University, presented 
“The Effects of Population Growth and Climate Change on 
Water Project Selection: Food-Energy-Water (Few) Nexus 
Analysis in South Central Texas.”  
Watch at: youtube.com/watch?v=RHqRCOnjM5w 
 

EI LECTURE SERIES: DR. LUCY MAR CAMACHO 
On September 16, 2020, Dr. Lucy Mar Camacho, an Associate 
Professor in the Department of Environmental Engineering at 
Texas A&M University-Kingsville, presented “Membrane 
Distillation (MD) for Treatment of Brackish RO Concentrate to 
Reduce Brine Disposal.” 
 

EI LECTURE SERIES: ENERGY DIGITIZATION WEBINARS –  
DR. ANTHONY KUH 
On September 24, 2020, Dr. Anthony Kuh, a Professor of 
Electrical Engineering at the University of Hawai’i, as well as a 
Program Director in the National Science Foundation's Division 
of Electrical, Communications and Cyber Systems, presented 
“NSF Activities in AI and Data Science with Applications to 
Power Systems.” View his presentation:  
energy.tamu.edu/wp-content/uploads/Energy-Digitization-Kuh.pdf 

 

 

EI LECTURE SERIES: MSE WEBINARS – DR. ELIZABETH NYMAN 
On September 29, 2020, Dr. Elizabeth Nyman, an Assistant 
Professor of Political Science at Texas A&M University at 
Galveston, presented “Offshore Energy and International 
Conflict: An Overview with Consideration of the Arctic.” 
Watch at: youtube.com/watch?v=2FFPLoCprDw 
 

EI LECTURE SERIES: DR. DHARIK S. MALLAPRAGADA 
On October 6, 2020, Dr. Dharik S. Mallapragada, a Research 
Scientist at the MIT Energy Initiative, presented “The Role of 
Hydrogen in Future Low-Carbon Energy Systems – Insights 
from Systems Modeling.” Watch at: youtube.com/watch?v=QPNsj_oFka8 
 

EI LECTURE SERIES: MSE WEBINARS – DR. KAREN KIRKLAND 
On October 21, 2020, Dr. Karen Kirkland, a Professor and 
Associate Department Head in the Department of Nuclear 
Engineering at Texas A&M University, presented “Nuclear 
Reactor Systems and Safety.” Watch at: youtube.com/watch?v=a3QxRFTcn_g 
 

EI LECTURE SERIES: MSE WEBINARS – DR. SREERAM VADDIRAJU 
On October 28, 2020, Dr. Sreeram Vaddiraju, an Associate 
Professor in the Artie McFerrin Department of Chemical 
Engineering at Texas A&M University, presented “Deployment 
of Nanowire-based Energy Conversion Devices and 
Composites: Opportunities and Barriers.” 
 

EI LECTURE SERIES: ENERGY DIGITIZATION WEBINARS –  
BRIAN HAYES 
On October 29, 2020, Brian Hayes, the Executive Vice 
President of Asset Operations at EDP Renewables North 
America LLC, presented “Making Cents Out of the Mess, A 
Wind Energy Example.” Watch at: youtube.com/watch?v=Ift1A2pivMI 
 



EI LECTURE SERIES: MSE WEBINARS –  
DR. CHRISTIAN BRANNSTROM 
On November 17, 2020, Dr. Christian Brannstrom, a 
Professor in the Department of Geography at Texas A&M 
University, presented “Determinants of host community 
responses to wind farms in coastal Ceará, Brazil.”  
Watch at: youtube.com/watch?v=SjAXG8RP1o0 
 

EI LECTURE SERIES: ENERGY DIGITIZATION WEBINARS –  
DR. XING WANG 
On November 19, 2020, Dr. Xing Wang, the CTO of Centrica 
Business Solutions, presented “How to aggregate flexibility from 
Distributed Energy Resources into grid services for renewable 
integration.” Watch at: youtube.com/watch?v=iyJKdgiBD8M 

EI LECTURE SERIES: MSE WEBINARS –  
PROF. GUILLERMO J. GARCIA SANCHEZ 
On December 2, 2020, Prof. Guillermo J. Garcia Sanchez, an 
Associate Professor at the Texas A&M University School of 
Law, presented “The USMCA and the Integration of Energy 
Sectors.” Watch at: youtube.com/watch?v=P8Z2lTN9oBs 
 

EI LECTURE SERIES: MSE WEBINARS – ENERGY ECONOMICS 

On March 2, 2021, Dr. Bruce A. McCarl and Dr. Richard 
Woodward presented “Energy Market Developments During 
the Recent Polar Vortex: an economically oriented interchange.”  
 

 
UPCOMING EVENTS 
EI LECTURE SERIES 
The Energy Institute will host monthly seminars on relevant and 
timely topics for the remainder of 2021. Check the Energy 
Institute website for dates, times, and topics. 
 

DISTINGUISHED LECTURE IN ENERGY 
The Energy Institute will host its annual Distinguished Lecture 
in Energy in December 2021. The date and time will be 
announced at a later date. 

1ST ENERGY EDUCATION OF THE FUTURE FORUM 
The Energy Institute will host its first “Energy Education of the 
Future Forum” on December 7, 2021, in Doha, Qatar. Co-
chaired by Dr. Valentini Pappa and Dr. Konstantinos 
Kakosimos, this event will bring government, industry 
specialists, policymakers, academics, and practitioners together 
to promote and enable the transition to modern education 
within the energy sector in Qatar and lead to a more balanced 
use of energy resources.

EDUCATIONAL INITIATIVES 
 
MASTER OF SCIENCE IN ENERGY 
GLOBAL ENGAGEMENT GRANT - FORWARD: TOWARD 
RESILIENT AND FOOD SECURE COMMUNITIES IN THE FACE OF 
GLOBAL THREATS – LEBANON AND QATAR 
Texas A&M University has awarded a Global Engagement 
Grant to Dr. Valentini Pappa, the Lead PI and Assistant 
Director for Educational Programs in the Texas A&M Energy 
Institute, Dr. Rabi H. Mohtar, the Dean of the Faculty of 
Agricultural and Food Sciences at the American University of 
Beirut, and Dr. Michelle Meyer, an Assistant Professor in the 
Department of Landscape Architecture and Urban Planning at 
Teas A&M University. FORWARD offers a one-month 
transformative international experience in which Texas A&M 
students will acquire the knowledge and tools to impact and 
improve the resilience and food security of communities under 
different natural hazards scenarios. The Student Research 
Experience will occur in either Lebanon (AREC at AUB) or 
Qatar (TAMUQ). These two locations, which have functioning 
MOUs affirming their institutional commitment to working 
together will also support the attendance at WEF and Food 
Security conferences in the Middle East. The program also 
includes the opportunity to attend never-before-offered courses 
at Texas A&M and taught by AUB and TAMUQ faculty 
members. Students will participate in a “Special Topics Seminar 
Series” offered by speakers from across the world. Top 
performing students will receive financial support to attend a 
special food security conference; all students will present their 
brief communication paper at the new “Disaster PRIMR 
Conference”, taking place at Texas A&M, USA. The requested 
funding for FORWARD will establish a program that will 
become self-sustaining and self-funded through the continuing 
recruitment support of the Institute of International Awareness. 
FORWARD is open to students currently earning a Master of 

Science in Energy or following the Certificate in Energy, or 
Certificate in Environmental Hazard Management, or the 
successful completion of any graduate degree program at Texas 
A&M. The Texas A&M Energy Institute will do the recruitment 
in cooperation with the Department of Biological and 
Agricultural Engineering, the Institute of International 
Awareness, and the College of Architecture. 
 

RAPID ADVANCEMENT IN PROCESS INTENSIFICATION 
DEPLOYMENT (RAPID) INSTITUTE 
ENERGY INSTITUTE DEVELOPING DOE RAPID-FUNDED 
EDUCATION PROGRAM ON COMPUTER-AIDED PROCESS 
INTENSIFICATION 
As a part of an award from the U.S. Department of Energy’s 
Rapid Advancement in Process Intensification Deployment 
(RAPID) Institute, which is overseen by the American Institute 
of Chemical Engineers, the Texas A&M Energy Institute is 
developing a comprehensive educational and workforce 
development training program specifically focusing on 
computer-aided and process systems engineering-based 
strategies for modeling and simulation of process intensification 
systems. 
The 12-month project, which is titled, “COmputer-aided, 
Model-based Process intensification LEarning, Training, and 
Education” (COMPLETE), is a partnership with Chemstations, 
Inc., and will be led by Primary Investigator Dr. M.M. 
Faruque Hasan, along with Dr. Stratos Pistikopoulos, Dr. 
Mahmoud El-Halwagi, Dr. Debalina Sengupta, Dr. 
Valentini Pappa, Jeff Sammons, and Dr. Konstantinos 
Pappas from the Texas A&M Energy Institute, as well as 
Wendy Young from Chemstations. Read more at: 
energy.tamu.edu/energy-institute-developing-doe-rapid-funded-education-program-on-computer-
aided-process-intensification/ 



TEXAS A&M ENERGY INSTITUTE, AICHE’S RAPID INSTITUTE 
PARTNER TO DELIVER TWO ELEARNING COURSES ON PROCESS 
INTENSIFICATION 
The Texas A&M Energy Institute and the Rapid Advancement 
in Process Intensification Deployment (RAPID) Manufacturing 
Institute, a Manufacturing USA Institute under the U.S. 
Department of Energy and operated by the American Institute 
of Chemical Engineers, have joined forces to develop two 
online, eLearning courses that will provide learners with a basic 
understanding of computer-aided process intensification (PI). 
The first course, Process Design for Process Intensification, 
provides learners with a basic understanding of computer-aided 
PI and design methods. It spans the topic from a basic 
introduction of design methods to different representation and 
optimization-based approaches for generating process 
flowsheets with PI alternatives.  
The second course, Modeling and Simulation for Process 
Intensification, provides learners with a basic understanding of 
computer-aided process modeling and simulation of various PI 
technologies and designs. Read more at: energy.tamu.edu/texas-am-energy-
institute-aiches-rapid-institute-partner-to-deliver-two-elearning-courses-on-process-intensification/ 

CAI BECOMES SECOND RAPID INTERN FROM TEXAS A&M 
Xiaoqing Cai, a junior chemical engineering major at Texas 
A&M University, has become the second student from the 
Energy Institute to be selected for RAPID’s Intern Program. 
She is participating during the spring semester of 2021 and is 
working on the design of intensified reaction systems with 
inherent safety considerations utilizing process simulation, 
model-based safety analysis, and operational optimization 
techniques. 
The RAPID Intern Program is an opportunity for 
undergraduate students to conduct research with RAPID 
members, including both universities and industry members. 
The virtual PI leadership program, which overlays the work 
students are already doing at RAPID member organizations, 
provides students with PI leadership training and professional 
development skill-building opportunities like networking, career 
discovery, and public speaking/presenting. 
 

 

 

RESEARCH INITIATIVES 
 
DR. LE XIE AND RESEARCH TEAM RECEIVE BEST PAPER 
AWARD AT IEEE PES CONFERENCE 
Dr. Le Xie, the Energy Institute’s Assistant Director of Energy 
Digitization and a Professor of Electrical and Computer 
Engineering, and a team of researchers was awarded best paper 
at the Institute of Electrical and Electronics Engineers (IEEE) 
Power and Energy Society (PES) General Meeting 2020 for their 
paper titled, “A Holistic Framework for Parameter Coordination 
of Interconnected Microgrids Against Disaster,” which aims to 
enhance power grids’ resilience against natural disasters.  
Read more at: energy.tamu.edu/professor-le-xie-and-research-team-receive-best-paper-award-
at-ieee-pes-conference/ 
 

TOWARD THE NEXT GENERATION OF RESILIENT ENERGY 
AND MANUFACTURING SUPPLY CHAINS 
The Texas A&M Energy Institute, along with affiliated 
colleagues, is working to envision, study, and implement the 
next generation of resilient energy and manufacturing supply 
chains.  
A team of Energy Institute researchers, led by Dr. Mahmoud 
M. El-Halwagi, a professor and Holder of the Bryan Research 
and Engineering Chair at the Artie McFerrin Department of 
Chemical Engineering at Texas A&M University, and the 
Managing Director of the TEES Gas and Fuels Research 
Center, along with colleagues from Qatar University, recently 
published an article in Frontiers in Sustainability’s Specialty 
Section of Sustainable Chemical Process Design titled “Disaster-
Resilient Design of Manufacturing Facilities Through Process 
Integration: Principal Strategies, Perspectives, and Research 
Challenges,” which can be read at 
frontiersin.org/articles/10.3389/frsus.2020.595961/full. 
Dr. Eleftherios Iakovou, the Harvey Hubbell Professor of 
Industrial Distribution at Texas A&M University and the 
Director of Manufacturing and Logistics Innovation Initiatives 
at the; Texas A&M Engineering Experiment Station, along with 

Dr. Chelsea C. White III, the Schneider National Chair in 
transportation and logistics and a professor at the H. Milton 
Stewart School of Industrial and Systems Engineering at 
Georgia Tech, recently published an article in The Brookings 
Institution’s Tech Stream, titled “How to build more secure, 
resilient, next-gen U.S. supply chains.” Read the full article at 
brookings.edu/techstream/how-to-build-more-secure-resilient-next-gen-u-s-supply-chains/. 
Sponsored by a National Science Foundation Engineering 
Research Center Planning Grant in 2018, the Texas A&M 
Energy Institute and participants from five other major 
universities in the US Gulf Coast Region (The University of 
Texas at Austin, Louisiana State University, Mississippi State 
University, Tuskegee University, and Florida Atlantic University) 
embarked on an effort, called READII, to anticipate, mitigate, 
and respond to the devastating impacts of natural disasters on 
manufacturing value chains while protecting surrounding 
communities. Read more at: energy.tamu.edu/toward-the-next-generation-of-resilient-
energy-and-manufacturing-supply-chains/ 
 

WATER-ENERGY NANOGRID PROVIDES SUSTAINABLE 
SOLUTION FOR RURAL COMMUNITIES LACKING BASIC 
AMENITIES 
Dr. Le Xie, a professor in the Department of Electrical and 
Computer Engineering and the Energy Institute’s Assistant 
Director of Energy Digitization, as well as Dr. Shankar 
Chellam, a professor in the Zachry Department of Civil and 
Environmental Engineering, and other researchers at Texas 
A&M University, have come up with an economical, green 
solution that can help underprivileged communities with their 
water and electricity needs. Their standalone water-energy 
nanogrid consists of a purification system that uses solar energy 
to decontaminate water. Furthermore, the setup, they said, is 
mathematically tuned to utilize solar energy optimally so that the 
water filtration is unhindered by the fluctuations of solar energy 
during the day. Read more at: energy.tamu.edu/water-energy-nanogrid-provides-
sustainable-solution-for-rural-communities-lacking-basic-amenities/ 



ENERGY PRICE INDEX 
In a recent study published in the journal Nature 
Communications, researchers at the Texas A&M Energy Institute 
have devised a metric that reflects the average price of energy in 
the United States. Much like how the Dow index indicates trends 
in stock market prices, the researchers’ metric reflects the changes 
in energy prices resulting from the type of energy sources 
available and their supply chains. 
“Energy is affected by all kinds of events, including political 
developments, technological breakthroughs, and other 
happenings going on at a global scale,” said Stefanos Baratsas, a 
graduate student in the Artie McFerrin Department of Chemical 
Engineering at Texas A&M and the lead author on the study. “It’s 
crucial to understand the price of energy across the energy 
landscape along with its supply and demand. We came up with 
one number that reflects exactly that. In other words, our metric 
monitors the price of energy as a whole on a monthly basis.” 
Today, the energy industry is largely dominated by fossil fuels, like 
coal, natural gas, and petroleum. An increase in fossil fuel 
consumption, particularly in the last few decades, has raised 
increasing concerns about their environmental impact. Most 
notably, the Intergovernmental Panel on Climate Change has 
reported an estimated increase at 0.2 degrees Celsius per decade in 
global temperature, which is directly linked to burning fossil fuels. 
But only around an 11 percent share of the total energy landscape 
comes from renewable sources. Although many countries, 
including the United States, have committed to using more 
renewable energy sources, there isn’t a way to quantitatively and 
accurately measure the price of energy as a whole. For example, 
an establishment might use a combination of solar and fossil fuels 
for various purposes, including heating, power, and 
transportation. In this case, it is unclear how the price would 
change if there is an increased tax on fossil fuels or subsidies in 
favor of renewables are introduced. 
“Energy transition is a complex process and there is no magic 
button that one can press and suddenly transition from almost 80 
percent carbon-based energy to 0 percent,” said Dr. Stratos 
Pistikopoulos, director of the Texas A&M Energy Institute and 
senior author on the study. “We need to navigate this energy 
landscape from where we are now, toward the future in steps. For 
that, we need to know the consolidated price of energy of end-
users. But we don’t have an answer to this fundamental question.” 
To address this research gap, the researchers first identified 
different energy feedstocks, such as crude oil, wind, solar, and 
biomass, and their energy products. So, for example, crude oil’s 
energy products are petrol, gasoline, and diesel. Next, they 
categorized the energy end-users as either residential, commercial, 
industrial, or transportation. Further, they obtained information 
on which energy product and how much of it is consumed by 
each user from the United States Energy Information 
Administration. Last, they identified the supply chains that 
connected the energy products to consumers. All this information 
was used to calculate the average price of energy, called the energy 
price index, for a given month and forecast energy prices and 
demands for future months. 
As a potential real-world use of this metric, the researchers 
explored two policy case studies. In the first scenario, they studied 
how the energy price index would change if a tax on crude oil was 
imposed. One of their main findings upon tracking the energy 

price index was that around $148 billion could be generated in 
four years for every $5-per-barrel increase in crude oil tax. Also, 
this tax would not significantly increase the monthly cost of 
energy for U.S. households. In the second case study that 
explored the effect of subsidies in the production of electricity 
from renewable energy sources, they found that these policies can 
cause a dip in energy prices even with no tax credit. 
Other contributors to this research include Dr. Alexander 
Niziolek, Dr. Onur Onel, Dr. Logan Matthews and the late Dr. 
Christodoulos Floudas from the Texas A&M Energy Institute; 
and Dr. Detlef Hallermann and Dr. Sorin Sorescu from the Mays 
Business School at Texas A&M. This research is funded by the 
Texas A&M Energy Institute and the Mays Business School. 
 

CLEAN ENERGY SMART MANUFACTURING INNOVATION 
INSTITUTE (CESMII) 
SMART MANUFACTURING FOR CHEMICAL PROCESSING: 
ENERGY EFFICIENT OPERATION OF AIR SEPARATION UNIT 
This project, led by the Energy Institute, brings together Linde, 
Process Systems Enterprise, AspenTech, OSISoft, 
Rensselaer Polytechnic Institute, and the University of Texas 
at Austin to develop Smart Manufacturing (SM) Platform-ready 
tools for the reliable, profitable, and energy-efficient operation of 
a cryogenic air separation unit (ASU). An ASU is a complex and 
energy-intensive process. Often, these plants perform sub-
optimally, resulting in a loss of energy efficiency. For Linde in the 
US, each 1% in suboptimal operation is worth about ~$10 million 
per year. 
The SM Platform tools under development aim to improve the 
operation of an ASU and include i) digital twins of the ASU on 
three different software platforms, ii) a surrogate modeling app to 
reduce the complexity of the digital twins so they can be 
embedded in the rest of the apps, iii) an integrated scheduling and 
model predictive control app to optimize plant operation, and iv) 
a fault detection app to predict and eliminate plant faults. 
As of February 2021, the ASU digital twins are complete and 
validated against real plant data, and have been used to create 
surrogate models for both the scheduling and control apps. A first 
version of the scheduling, control, and fault detection apps has 
been created. The data infrastructure was also completed, with the 
paths for data transfer between the plant, the platform, and the 
apps implemented. In the next quarter, the scheduling and control 
apps will be integrated and tuned, while the fault detection app 
will be finalized. The team will also test these apps in a cyber-
physical environment through the digital twins, and eventually 
deploy them to efficiently operate one of Linde’s air separation 
units.  
 

CONVERGENCE RESEARCH (CORE) INCUBATOR 
Following its launch in April 2020, the Convergence Research 
Incubator introduced its first internal competitive call for 
concept notes whose primary objective is to incentivize 
convergence research across departments, schools, and institutes 
by providing seed funding opportunities to form research teams 
that address complex research challenges and innovative, 
interdisciplinary research collaborations. This call catalyzed the 
engagement of 71 faculty members representing 10 colleges 
across Texas A&M campuses, with cross-sectoral stakeholders 
representing public, private, civil society organizations, who co-
created 17 concept notes focused on innovative ideas under 



thematic areas of water-energy-food nexus, energy digitization, 
and the future of manufacturing in circular economies.  
Concept notes were reviewed by a curated panel from across the 
university, representing a broad range of disciplines. Three 
concept notes were selected to receive $15,000 seed grants to 
continue developing their concepts toward large proposals within 
the coming year. To build on the momentum created by the call, 
participating teams were invited to contribute white papers to an 
upcoming Special Issue in Springer’s Circular Economy and 
Sustainability titled “Convergence research: Catalyzing sustainable 
energy solutions for circular economies of the future,” to be 
published in Spring 2021. A webinar will be planned later in 
Spring 2021 to promote the special issue and highlight the 
published white papers. 
 

ENERGY DIGITIZATION 
The Energy Institute’s Energy Digitization initiative has proudly 
partnered with the Texas A&M Institute for Data Sciences on 
several course offerings for the special track in the Master of 
Science in Energy. Several webinars have been organized on 
industrial challenges in energy digitization. An Op-Ed was 
published in the Houston Chronicle to offer insights and 
recommendations after the Texas power outage.  
We are embarking on several major proposal developments that 
aim at transforming the energy system through the power of data 
and AI. A new workshop is being planned, through an invitation 
from the National Science Foundation, on AI-enabled 
infrastructure for electrification. 
 

ENERGY TRANSITIONS SCENARIO ANALYSIS 
This Energy Institute’s effort on Energy Transitions Scenario 
Analysis focuses on the development of software tools that will 
accelerate the transformation of the global energy sector from a 
basis in predominantly fossil fuel sources to a basis in 
predominantly low- or zero-carbon sources. 
To increase the penetration of renewable energy into the power 
grid and avoid curtailment and overgeneration of electric power, 
greater investment in energy storage technologies is necessary. 
However, supply and demand uncertainties pose significant 
investment risks for renewable power systems with energy 
storage, which are large capital-intensive projects. Likewise, 
without considering the potential future operations of a renewable 
power system during its design and investment planning phase, 
the undersizing or oversizing of the requisite power and storage 
capacities could become costly miscalculations. 
To address these issues, the EI team has developed decision-
making strategies that systematically model the design and 
operation of renewable power systems with energy storage 
considerations, all while minimizing capital and operational costs. 
Using integrated design and scheduling models, in the form of 
mixed-integer optimization problems, they consider possible 
investments into new power (wind, solar, biomass) sources, as 
well as their potential storage capacities. Additionally, operational 
strategies are also suggested, which consider both the generation 
potential and associated storage needs, based on the energy 
demand. 
As of February 2021, the work has focused on dense energy 
carriers (DECs), such as hydrogen, ammonia, and methanol, 
including their conversion and production processes. To root the 

work in real-world applications, planning and scheduling models 
have been developed and applied to case studies considering three 
scenarios: 
1. The production of DECs using wind, solar, and biomass in 

Texas and transporting them to New York to be converted 
back to energy;  

2. The generation of renewable energy in New York; and  
3. A combination of DECs produced in Texas and renewable 

energy generated in New York.  
The team’s current analysis shows that the third scenario appears 
to be the most cost-effective. As the project continues, the effort 
will begin to include considerations of fuels generated by gas-to-
liquids processes (GTL) for dynamic mobility and truck transport, 
as well as grid balancing across the U.S. from Texas to California. 
 

TEXAS A&M SUPERFUND RESEARCH CENTER 
The Texas A&M Energy Institute, under the direction of Dr. 
Stratos Pistikopoulos, is leading the Data Science Core as a part of 
the National Institutes of Health (NIH)-funded Texas A&M 
Superfund Research Center. This center seeks to create a 
comprehensive set of tools and models that will aid in mitigating 
the human health consequences of exposure to hazardous 
mixtures during environmental emergency-related contamination 
events. As one of the essential components of the Texas A&M 
Superfund Research Center, the Data Science Core serves as a 
basis for translating the data produced by the four challenging 
research projects into useful knowledge for the community. A 
cohort of machine learning experts brought together under the 
leadership of the Energy Institute utilize state-of-the-art methods 
in data science, optimization, and machine learning; develop and 
apply novel dimensionality reduction techniques; and maximize 
productivity within the center by establishing an ideal 
environment for data sharing and collaboration.  
Most recently, in collaboration with biomedical scientists from the 
Baylor College of Medicine, the Data Science Core has studied 
the rapid identification of the biological impact of environmental 
toxicants on a key modulator of health and disease in the human 
body. Using high throughput/high content image analysis and 
advanced data analytics, they have successfully created statistical 
models that can accurately predict the endocrinological activity of 
toxic chemicals. These models serve as prompt evaluation tools 
that can immediately provide key information regarding the 
potential health effects of unknown chemicals and enable 
decision-makers to take mitigating actions during exposures. 
 

LIANG DEVELOPS NOVEL PLANT-BASED ENERGY STORAGE 
DEVICE 
In a new study, Dr. Hong Liang, the Oscar S. Wyatt Jr. 
Professor in the J. Mike Walker ’66 Department of Mechanical 
Engineering at Texas A&M University and a Texas A&M Energy 
Institute affiliate, and her research group have described their 
novel plant-based energy storage device that could charge even 
electric cars within a few minutes in the near future. Furthermore, 
they said their devices are flexible, lightweight, and cost-effective. 
This research was partially funded through support from the 
Texas A&M Energy Institute. This work can be found in the June 
issue of the journal Energy Storage. 
Read more at: energy.tamu.edu/liang-develops-novel-plant-based-energy-storage-device/ 
 


