
THE 5TH ANNUAL TEXAS
POWER AND ENERGY

CONFERENCE

FEBRUARY 2ND – 5TH, 2021



CO-DIRECTORS
Arun Kumar Karngala
Jessica Wert

FINANCIAL CHAIR
Milad Soleimani

EVENT LOGISTICS CHAIRS
Hanyue Li
Yaman Kalra

PUBLICATION CHAIR
Diana Wallison

TECHNICAL CHAIR
Mohammad Khoshjahan

PROMOTION LOGISTICS CHAIR
Wei Trinh

TPEC COMMITTEE MEMBERS

COMMITTEE MEMBERS
Aaqib Peerzada
Abhijeet Sahu
Amarachi Umunnakwe
Connor Griffith
Farid Naghavi
Iresha Poonahela
Jorge Cisneros Saldana
Juhee Yeo
Julian Thekkemathiote
Komal Shetye
Mandaar Kandarp Padh
Muhammad Sarwar
Ramyaa Rathna Kumar
Rashid Baembitov
Ravi Patel
Seri Kang
Shashwat Tripathi
Taif Mohamed

ACADEMIC ADVISORS

1

Dr. Thomas Overbye Dr. Katherine Davis

Dr. Le Xie Dr. Robert S. Balog



2

TABLE OF CONTENTS

Keynote Speakers
pg. 3 - 8

TPEC 2021 Sponsors
pg. 9 - 21

The Power of Posture: Healthy Habits 
for Work From Home

p. 22 - 23

System Restoration: Concepts, Workflows, 
Systems & Research Needs

pg. 23 - 28

Energy Digitization: At the Confluence of 
Energy Systems and Data Science

pg. 29

1

2

3

4

5

A Brief History of TPEC
pg. 30- 346

2



DR. PETER SAUER

Pete Sauer obtained his BS in Electrical Engineering from the University of Missouri at 

Rolla in 1969. From 1969 to 1973, he was the electrical engineer on a design assistance 

team for the Tactical Air Command at Langley Air Force Base, Virginia, working on 

design and construction of airfield lighting and electrical distribution systems. He 

obtained the MS and Ph.D. degrees in Electrical Engineering from Purdue University 

in 1974 and 1977 respectively. He has been on the faculty at The University of Illinois 

at Urbana-Champaign since 1977 where he teaches courses and directs research on 

power systems and electric machines.

He has authored/coauthored over 200 technical papers and the book with M. A. Pai, 

PERSPECTIVES ON

CAREER ADVICE AND

THE FUTURE OF THE

POWER INDUSTRY
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TPEC 2021 KEYNOTE, GRAINGER CHAIR EMERITUS PROFESSOR OF

ELECTRICAL ENGINEERING, UNIVERSITY OF ILLINOIS URBANA-CHAMPAIGN



“Power System Dynamics and Stability”, published by Prentice-Hall in 1998 and 

published second edition by IEEE Press and Wiley in 2018. He is a registered 

Professional Engineer in Virginia and Illinois, a Fellow of the IEEE, and a member of 

the U.S. National Academy of Engineering. He is currently the Grainger Chair 

Professor Emeritus of Electrical Engineering at Illinois.

His talk is based on over 50 years of experience in the power engineering profession 

and will provide advice for power engineers entering the profession. It will cover 

school, mentors, colleagues, teaching, research, service, conferences, financial support 

and development/advancement. Whether you are going to work in industry, academics, 

or government, much of the advice applies and hopefully will help you in your choice 

of work and provide the motivation for involvement in your professional organization.
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MR. VALENTINE EMESIH

Valentine is CenterPoint Energy’s Vice President of Operational Technology and 

Cybersecurity. In this role, he leads several technology teams, including Advanced 

Digital Systems, using digital control systems for gathering, analyzing and controlling 

field devices in the energy delivery value chain from generation sources to customer 

meters; Advanced Analytics and Market Solution, enabling CenterPoint Energy to 

make effective business decisions using data and advanced analytics; and Cyber 

Security and Information Security, including the effective management of cyber 

security risks that can impact customer and employee privacy, corporate systems and 

digital systems that control and manage the company’s energy delivery for both electric 

and natural gas businesses.

TRENDS IMPACTING

ENERGY DELIVERY

BUSINESS: HIGH-LEVEL

THOUGHTS ON DIGITAL

TRANSFORMATION, DATA

& CYBER SECURITY
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During his career of over 30 years, Valentine has worked in utility and utility 

automation businesses. He joined CenterPoint Energy in 1997; prior to joining the 

company, he held engineering, system development and project management 

positions at multiple electric utility automation systems vendors.

Valentine earned a bachelor’s degree in electrical engineering from The University of 

Texas at Austin and a master’s degree in electrical engineering from Auburn University. 

He is a licensed professional engineer.
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DR. JULIE A. COHN

Julie A. Cohn, Ph.D., is a research historian in the Center for Public History at the 

University of Houston and a Nonresident Scholar with the Center for Energy Studies at 

Rice University’s Baker Institute for Public Policy. Her work focuses on energy 

infrastructures, environmental history, technological change, and the relationships 

between government, business, and the public. Cohn’s book, The Grid, Biography of an 

American Technology, from MIT Press, examines the history of electrification in North 

America, and especially the story of how and why power companies chose to 

interconnect. Cohn has authored and co-authored articles online with the Center for 

Energy Studies (https://www.bakerinstitute.org/research/?expert=297) and in the 

THE WORLD’S

LARGEST

INTERCONNECTED

MACHINE: A SHORT

HISTORY OF OUR

ELECTRIC POWER GRID
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TPEC 2021 KEYNOTE SPEAKER, RESEARCH HISTORIAN IN

THE CENTER FOR PUBLIC HISTORY, UNIVERSITY OF HOUSTON

https://www.bakerinstitute.org/research/?expert=297


Journal of Global History, Proceedings of the IEEE, Information and Culture, and IEEE 

Annals of the History of Computing. In addition, she has contributed chapters to several 

edited volumes on topics related to electrification and the environment. Current projects 

include examination of the Texas initiative to bring wind power into the state’s grid 

through Competitive Renewable Energy Zones (CREZ); electrification in Texas over 

the past century; the long history of storage batteries for electric power systems; and, 

for an edited volume, representation of electrical blackouts in American film. 

Cohn holds a Ph.D. in American History from the University of Houston and both B.A. 

and M.A. degrees in Anthropology from Stanford University.
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PowerWorld Corporation was founded in 1996 by Professor Overbye, two of his colleagues, and a doctoral student 

in the University’s Power and Energy Systems research area. Professor Overbye continues to provide guidance and 

vision and is intimately involved with the design and development of our software. He has attained numerous 

accolades in academic and business circles for his contributions to teaching, research, and the commercialization of 

technology, holding a University professorship sponsored by business leaders and philanthropists Peter and Kim 

Fox. The erstwhile doctoral student, Mark Laufenberg, PhD, still serves as our president. Professor Overbye has 

since been elected to the prestigious U.S. National Academy of Engineering in recognition of his work in the 

integration of visualization and analysis tools for power systems.

We’ve since grown and our tools are fully commercial-grade, but our original foundations of simplicity and best-in-

class visualization still guide the development of every element of our software and our approach to power system 

consulting services. We now have over 1,000 customers in 70 countries, representing electric utilities, independent 

system operators, government agencies, generation and transmission developers, power marketers and traders, legal 

and policy consultants, and academia.

POWERWORLD
TPEC 2021 SILVER SPONSOR
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Infineon is a world leader in semiconductors. Combining entrepreneurial success with responsible action, at 

Infineon we make the world easier, safer and greener. Barely visible, semiconductors have become an indispensable 

part of our daily lives. We are playing a key role in shaping a better future – with microelectronics that link the 

digital and the real world. Our semiconductors enable smart mobility, efficient energy management and the secure 

capture and transfer of data.

Infineon designs, develops, manufactures and markets a broad range of semiconductors and system solutions. The 

focus of its activities is on automotive electronics, industrial electronics, communication and information 

technologies, and hardware-based security. The product range comprises standard components, customer-specific 

solutions for devices and systems, as well as specific components for digital, analogue, and mixed-signal 

applications. Over 60 percent of Infineon’s revenue is generated by power semiconductors, almost 20 percent by 

embedded control products (microcontrollers for automotive, industrial as well as security applications), and the 

remainder by radio-frequency components and sensors. Infineon generates 32 percent of its revenue in Europe, 56 

percent in Asia and 12 percent in the Americas. Infineon organizes its operations in four segments: Automotive, 

Industrial Power Control, Power Management & Multimarket and Digital Security Solutions.

INFINEON
TPEC 2021 SILVER SPONSOR
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CenterPoint Energy, Inc., headquartered in Houston, Texas, is a domestic energy delivery company 

that includes electric transmission & distribution, natural gas distribution and energy services 

operations. With more than 7,400 employees, CenterPoint Energy and its predecessor companies 

have been in business for more than 140 years.

For electric transmission & distribution, we maintain the wires, poles and electric infrastructure 

serving our 5,000-square-mile electric service territory in the Houston metropolitan area. While our 

employees ensure the reliable delivery of power from power plants to homes and businesses, we 

neither generate power nor sell it to customers. 

See more at: https://www.centerpointenergy.com/en-us/corporate/about-us/company-

overview#sthash.tClNM6Ne.dpuf

CENTERPOINT ENERGY
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“

“

FOR 74 YEARS THE ANNUAL CONFERENCE FOR
PROTECTIVE RELAY ENGINEERS HAS PROVIDED THE BEST

AVAILABLE INFORMATION ON PROTECTIVE RELAY
APPLICATIONS AND TECHNOLOGY. WITH THE CHANGES THAT

HAVE OCCURRED IN THE ELECTRIC POWER INDUSTRY, 
INCLUDING INCREASED CONCERNS OVER RELIABILITY AND A

BUSINESS EMPHASIS ON EFFICIENCY AND COST SAVINGS, 
THE RELAY CONFERENCE IS EVEN MORE IMPORTANT.
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TEXAS A&M CONFERENCE FOR

PROTECTIVE RELAY ENGINEERS
TPEC 2021 GOLD SPONSOR
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Electric Power Engineers, Inc. (EPE) is a leading 

power engineering consulting firm. EPE offers 

unparalleled expertise in power system planning, 

design, and grid integration in the United States and 

international markets. Our experience and services 

cover the entire spectrum of GENERATION, 

TRANSMISSION, and DISTRIBUTION and are provided 

to developers, generation owners, transmission 

service providers, municipalities, electric 

cooperatives, and various government entities. Our 

engineers take pride in their work and treat each 

project as their own. Our team is your team. 
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THE POWER OF POSTURE: HEALTHY HABITS

FOR WORK FROM HOME

With the onset of the COVID-19 pandemic, millions 

of professionals, researchers, and students have been 

forced to work from home. While remote work is 

intended to protect individuals from the hazards of 

COVID-19, it has also led to unintended consequences 

as workers are rigging work spaces with laptops and cell 

phones at the kitchen table or on the living room couch. 

When these makeshift set ups are ergonomically lacking 

they can contribute to neck, back, and leg pain. In the 

short term, this can lead to reduced productivity and 

decreased quality of work; in the long run it can lead to 

injuries and disorders. 

In general, poor posture and staying in the same 

position for extended periods of time can cause and 

worsen pain, discomfort, stress, and other issues. 

Working from home can make this especially difficult as 

many of us don’t have the ergonomic resources that 

might have been available in our usual work settings! 

Check out the following tips for building mindful habits 

and engineering a more ergonomic workspace, whether 

working from home or back in the lab –

Try desk yoga- Many common stretches can be done or 

modified to be done at a desk or kitchen table, with no 

extra supplies. For arms, try a raised hands pose: sit 

down with your back straight. As you inhale raise your 

arms to the side and towards the ceiling. As you bring 

your palms together, hold the position for 5-10 breaths. 

For legs, try a chair pigeon pose: sit down away from 

the back of your chair and your ankles aligned directly 

below the knees. Rest your right ankle on your left 

thigh, keeping your foot flexed. Hold for 5-10 breaths 

and repeat with the other leg. Other common stretches, 

including torso twists, shoulder shrugs, and neck rolls, 

can also be done from a seated position. Don’t forget: 

remember to breathe normally and to only move as far 

as is comfortable when stretching.

Make it a habit- Habits can be hard to build, but can 

also have long-lasting benefits. Try scheduling yoga or 

stretch breaks into your day; make an appointment in 

your calendar or set an alarm as a reminder. 

Some exercises, such as wrist extensions and chair 

pigeon pose, can even be done discretely during virtual 

meetings or Zoom classes! If you are leading longs 

meetings or workshops, consider building a stretch 

break into your agenda – not only are you reinforcing 

your own good habits, but you also help normalize 

being intentional about prioritizing mindfulness and 

well-being among the group.
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When spending long hours working at a desk from home, 

it’s important to maintain good posture, and make the 

workspace comfortable!



Check in with your posture- After even a few minutes 

of sitting in the same place, most people will start to 

slouch. Check in with yourself often to monitor and 

adjust your posture as needed. Ideally, your head should 

be in line with your shoulders and hips, feet supported 

on the ground, forearms and thighs parallel to the floor. 

If you have to look down at your monitor, avoid neck 

strain by looking down with your eyes, not your neck. If 

you’re not used to being mindful of your posture, you 

may need to build a new habit to foster a good posture 

mindset. If you listen to music or use the Pomodoro 

technique while working, consider using the changing of 

songs or the beginning of a Pomodoro as a posture 

check reminder. If you live with roommates or family, 

try setting a good posture goal together, and then you 

can remind each other and hold each other accountable.

Engineer an ergonomic workspace – As many of us 

transitioned to work from home last spring, many of us 

lost access to our office equipment that enabled a more 

ergonomic work environment, including office chairs, 

computer monitors, and standing desks. A typical laptop 

set up on the kitchen table leads to a screen that is too 

low and forward flexing of the neck. To protect your 

neck and shoulders by keeping your head vertical with 

your neck, consider using a laptop riser, monitor, or 

even an empty Amazon box or stack of books to raise 

your screen to a comfortable eye level and a separate 

keyboard and mouse to not strain your arms and wrists. 

If you don’t have a chair with adequate lumbar support, 

experiment with a small pillow or towel roll. Some 

people have successfully turned their kitchen countertop 

or an ironing board into a makeshift standing desk, just 

be sure to cycle your standing and seated work and 

check that your weight is balanced as standing still puts 

strain on the body and it is easy to start leaning the 

longer one stands.
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Dr. Cecilia Klauber is Power Systems

Engineer at Lawrence Livermore

National Lab (LLNL). She received her 

B.S. in Electrical and Computer 

Engineering, with minors in Mathematics,

Poverty and Social Justice from Baylor 

University. She received her M.S. in Electrical and Computer 

Engineering from the University of Illinois at Urbana-

Champaign, and her Ph.D. in Electrical and Computer 

Engineering from Texas A&M University. She currently works 

in the Cyber and Infrastructure Resilience Group at LLNL. 

Cecilia is also a member of the Society of Women Engineers, 

where she volunteers as a Leadership Coach.

An example of some lumbar support, readily available on 

online shopping platforms, which can be easily moved. 

Pillows and towel rolls work as well!



SYSTEM RESTORATION: CONCEPTS, 
WORKFLOWS, SYSTEMS & RESEARCH NEEDS

Abstract

This article provides a basic, generic framework for the 

system restoration process at an Electric Utility.  This 

White Paper focuses on large scale events1 which could 

result from a variety of causes such as hurricanes, ice 

storms, wide-spread fires, geomagnetic disturbances 

(GMD), cyber-security events or physical-security 

events. This white paper has been developed to provide 

a customer-focused, utility-workflow-based restoration 

context for research in the areas of system resiliency, 

reliability and outage restoration which would be 

explored at the Texas A&M Large Scale Electric Grid 

Test Bed (Test Bed).   

Overview of the Restoration Process 

Provision of reliable electricity in a non-discriminatory 

manner is a core function of an electric utility.  

Regulators track utility performance using metrics such 

as SAIDI, SAIFI, CAIDI and CAIDI.  Regulators also 

investigate outage restoration performance for large 

events or when prompted by customer complaints.  As a 

result, utilities put great emphasis on this aspect of their 

business.

For large scale events such as hurricanes, ice storms, 

etc. utilities often are aware of the potential for system 

impacts ahead of time.  For these situations they prepare 

for the event by freeing up equipment, putting crews on 

notice, and securing resources from other utilities.  

These resources are positioned ahead of time to 

minimize their responses times when the event hits. 

However, some large-scale outages can occur without 

warning.  For example, the August 14, 2003 northeast 

blackout occurred without warning when overloads 

developed on major transmission facilities that were 

undetected due to EMS issues at First Energy.  

Regardless of cause, the restoration process has many 

common elements.  If the entire system is black, then 

the operator will use the black start restoration 

sequences that were developed ahead of time to 

establish stable islands on the system.  These islands 

will be used as the basis to re-build the system by 

adding load and synchronizing to and then tying 

together with other islands.    

Substation crews will be dispatched to verify relay 

targets, reset devices, operate manual switches and 

perform synchronization as needed.  These crews stand 

ready through the outage to support the effort with their 

actions at the substation. For wide-spread equipment 

damage from storms, fires, etc., line crews are also 

dispatched to the field, first at transmission locations to 

ensure resources are in place to restore transmission and 

then to distribution locations to continue with customer 

restoration efforts.  

The work the field crews perform are overseen by the 

system operator when dealing with the transmission and 

the distribution operator when the focus is on 

distribution restoration.  When looking at the event, 

these operators will take information from the EMS and 

DMS along with the customer calls and associated 

information to identify the location of outages.  This is 

used as the starting point for restoration work.  

Pinpointing the location is supported by using field 

patrols which trace the circuits from substation to 

substation to definitively identify the repairs needed.  

When appropriate data is available in the control room, 

fault locations may be calculated from fault current data 

collected in the field.  

24

Don Morrow – Founder and Partner, Grid Focus LLC 

1 Small events would be addressed in similar fashion, 

especially with respect to the systems and data.  However, the 

workflows would be compressed compared to a large event –

greatly so in the case of very small events. 



As the system is restored, the operators will use the 

EMS and DMS to verify in real time that the service has 

been restored and they will request that customer “call-

backs” be made.  These call-backs verify that the 

restoration is completed or they identify if further work 

is needed for that set of customers (e.g., fuse 

replacements, pole-mount transformer repairs, pole 

replacement, etc.)  This process is repeated through the 

restoration until the last customer is restored to service.  

In addition to managing the restoration process, 

operators provide informational updates to management 

so that they can monitor and adjust the process as 

needed.  There is also a need to update the customer 

reps, media contacts and governmental officials, 

communicate public safety issues and to provide 

updates to customers as to when they can expect service 

to be restored.  

There are several workflows directly involved in the 

restoration – system operations, distribution operations, 

customer call centers, field crews, inventory/stores, 

system planning, engineering, and maintenance.  From a 

research standpoint, it is important to understand these 

workflows to provide a better context to assess the 

critical path in restoring service following an outage. 

Software & Systems

There are several systems involved in outage 

restoration.  Some systems provide data to support the 

outage restoration process, some are used to assess the 

situation and to develop remediation strategies, some 

are used to manage the workflows; and some perform 

multiple functions.  Following is a list of typical systems 

used in the restoration process along with a brief 

description of their use. Fi

The Energy Management System (EMS) is the platform 

the system operators use to monitor and control the 

electric system – generation, transmission and portions 

of the distribution system.  It includes SCADA and 

analysis tools such as powerflow and contingency 

analysis.  For outages, the EMS provides the real-time 

indication of problems on the system; is the control 

platform for issuing remote commands to energize 

equipment or to create clearance zones; and keeps a 

record of system activity through various logs.  The 

EMS is also the system that keeps tracks of all OSHA 

required Safety Tags on the generation and transmission 

system – a critical task in a major outage.  

The Distribution Management System (DMS) is the 

platform that distribution operators use to monitor and 

control the network and radial components of the 

distribution system.  It includes SCADA, connectivity 

analysis, distribution powerflow, volt-var control, load-

shed, and tagging.  Like the EMS, the DMS provides 

real-time indication of problems on the distribution 

system; is the control platform for issuing remote 

commands to energize equipment or to create clearance 

zones; and keeps a record of distribution activity 

through various logs. 

Digital Fault Recorders (DFRs) are the devices that 

monitor circuits for faults and record the fault currents 

and voltages on a transient time frame.  They are used to 

pinpoint location of faults in the field for dispatching of 

field crews.  They are also sometimes used to provide 

post-analysis data for very large events that include 

neighbors, regions or sub-regions.  

Powerflow is an analysis tool that takes the system 

topology and studies the conditions or state of the 

system at a specific point in time.  It is used to support 

restoration efforts by operations engineers and system 

planners for investigation of restoration options when 

rebuilding the system at both the transmission and 

distribution level (in the case of a Distribution 

Powerflow).  
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The Customer Information System (CIS) is the system 

the captures all of the customer data – address, meter, 

billing status, special information, outage status, etc.  It 

is used by the call center in outages to capture the 

customer calls to report outages.  It provides summaries 

of outages and it provides the data used to link a 

customer location to distribution field equipment such 

as pole-mount transformers, fuses, and switches.

GIS is the system used to tie outages to geographic 

locations.  It also provides the geographic location of 

equipment in the field.  It is used both in validating the 

location of outages to help pinpoint problems in the 

control center and it is used when dispatching crews to 

specific locations to troubleshoot.

Computer Aided Dispatch (CAD) is the system used to 

dispatch the crews to locations in the field for repairs.  

Asset Management is the system used to keep track of 

maintenance and repair records for specific equipment.  

It is used during outages to check the repair history and 

to verify specific issues with the equipment.  Post event, 

it is used to record the repairs made and any follow up 

actions needed.  

Transformer Load Management (TLM) is an analysis 

tool used to keep track of the loading on specific 

transformers in the distribution system.  It can be a 

stand-alone tool or incorporated into a distribution 

powerflow.  It is used during the outage to validate 

locations and to test loadings on transformers during the 

customer restoration effort.  

Maps and other paper records provide locations and 

other information to pinpoint outage locations.

Below shows the timing of this use during the various 

stages of system restoration. 
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Research Opportunities 

This section highlights a few research opportunities that 

exist to support system restoration for large events.   

Using DERMS to Support Restoration 

Distributed Energy Resource Management Systems 

(DERMS) are emerging control systems that promise to 

provide additional control by the operator through 

directed customer action and distributed generation 

dispatch.  Such a tool could be valuable during 

restoration as it would allow for managing loads to help 

stabilize islands during and to control flows on 

constrained facilities to prevent overloads.   DERMS 

could also be potentially used to de-energize distributed 

generation to create safe clearances for crews. Research 

would be useful in validating proof-of-concept for 

customer and distributed generation control during 

restoration.  Also, research in exploring black start 

restoration strategies that integrate customer distributed 

generation would be useful as utilities evaluate ways to 

speed up restoration from a black start, taking into 

account increase participation by customers.    

Outage Response Optimization

Two papers have recently been forwarded by Dr. 

Overbye that discuss optimization strategies for 

dispatching crews in an optimal fashion to reduce 

system restoration times.  Such methods can be 

evaluated to explore different optimization objectives –

i.e., minimize total restoration time, minimize greatest 

number of customer minimization time, minimize 

critical load restoration, etc.  Also, additional research 

could be performed on expanding the simplified 

assumptions that these papers utilized.  Finally, the Test 

Bed could be an appropriate test ted to investigate the 

efficacy of such optimization strategies.   

Outage Duration Estimation

A significant challenge for utilities is developing a time 

estimate for restoration shortly after the event occurs 

and then periodically throughout the restoration effort.  

Time estimates are critical for government officials so 

they can prepare and arrange for support staff through 

police, fire crews or even the national guard if 

warranted.  Regulators request estimates so they can 

answer customer questions and provide updated 

information to the media. Sensitive loads like hospitals 

or military installations also need to prepare to ensure 

they have sufficient, reliable electricity (or fuel for their 

backup generators) to continue operations.  Such 

estimates are difficult to make since each event is 

different – in the geographic area impacted, in the extent 

of damage and even in the types of damage experience.  

In addition, the available crews, inventory and 

equipment also vary by event.  As a result, utilities are 

often reluctant to provide early estimates for fear of 

public complaints and backlash if the estimates are 

significantly lower than the actual restoration process.  

Such time estimates are needed for both full restoration 

and for critical customers or large amounts of load.  

Research is needed in methods to allow for developing 

time estimates for restoration taking into account factors 

such as geographic scope, analogies with historical 

events, crew/equipment availability, material in 

inventory, and extra support provided by peer utilities.  

AI Enhanced Restoration 

Artificial Intelligence algorithms are being incorporated 

in all sorts of applications from business strategy to 

medical diagnosis.  AI applications are currently being 

evaluated by utilities in a variety of areas.  One area that 

may warrant investigation is in supplementing the 

restoration efforts after a large outage. Within that 

restoration, there many possible situations where AI 

could be investigated including: 1) for large events such 

as hurricanes or fires, AI could be utilized in 

preplanning for the event including inventory types and 

levels, optimal number of crews and pre-placement of 

27



equipment, 2) AI could also be used to help prioritize 

restoration efforts for specific circuits, feeders and/or 

equipment based using selectable objectives, 3) I could 

also be used in post-mortem assessment to evaluate the 

specific actions taken and suggesting improvements.

Enhanced Closed Loop Control, Updated in Real-Time

Closed loop control promises to bring significant benefit 

to the operator, especially as the set of control 

operations expands into the customer and distributed 

generation arena.  Such interactions also bring out 

increasing complexity in the interactions with other 

resources on the system.  Transient impacts may be 

especially difficult to predict and control.  

This is akin to what the military deals with in an 

increasingly complex battlefield environment.  The 

military is considering AI-enhanced control in a variety 

of applications, with one example identified for fighter 

plane airframe real-time adjustments:  

“There is widespread consensus that applications of AI 

appear to provide the framework for the most defining 

expected technological progress. . . “smart sensors” able 

to gather, analyze and organize vast volumes of combat 

information in milliseconds, using AI-fortified 

algorithms, are now being built into airframes 

themselves to combine new sensing technology without 

increasing an aircraft’s radar signature.”2

Such an approach could be explored for real-time 

adjustments to closed-loop control schemes deployed by 

utilities in their Remedial Action Schemes or Special 

Protection Schemes.  Recent communication protocols 

such as IEC 61850 allow for rapid communication 

between sites, therefore expanding AI-enhanced systems 

to include multiple substations also is ripe for 

investigation.

About the Author

Don is a Founder and Partner at Grid Focus LLC, a 

professional services company focused on the electric 

utility industry.  Don began his career at Madison Gas & 

Electric Company (MGE) as a member of the EMS 

development team and ended his tenure as Senior 

Director, Systems Operations overseeing the operation 

of the MGE electric and gas systems.  Don also served 

as the first Director of Operations for American 

Transmission Company (ATC) where he was 

responsible for managing system operations department.  

He later served as the Director of System Planning & 

Protection at ATC. In that role, Don was responsible for 

a $330M capital budget and a $3.2B ten-year capital 

forecast.  Before forming Grid Focus LLC, Don was a 

Senior Vice President Strategy at Quanta Technology 

and also served as Managing Director Transmission at 

Navigant (now Guidehouse Consulting).  Don currently 

works with Professor Tom Overbye as a project manager 

to expand Texas A&M’s electric grid research 

capabilities at the Center for Infrastructure Renewal on 

the RELLIS campus.
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2 “Forget F-35s:  The Navy Wants a 6th Generation Stealth 

Fighter”, September 20, 2019, www.Nationalinterest.org 
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A BRIEF HISTORY OF TPEC
The IEEE Texas Power and Energy Conference (TPEC) brings together participants from 

industry and academia to present and discuss the latest technological developments and 

challenges in the power and energy industry. Electric power engineers, technical managers, 

educators and students are encouraged to participate and contribute with their knowledge to 

advance the research and development of the power and energy industry.

The conference invites keynote speakers from the industry to share their thoughts and 

experience, and seeks the high quality research papers to be presented.

TPEC is completely student-run by IEEE PES-PELS-IAS Joint Student Chapter at Texas A&M 

University, under the advisory of faculty advisors.
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TPEC looks to be one of leading 
conferences seeking to help 
students and researchers 
connect and collaborate, 
spurring forward the field of 
power and energy research.

Prior iterations of TPEC have 
used the Texas A&M Memorial 
Student Center as a conference 
venue, located near the heart of 
the university, and an iconic 
building for staff and student 
alike.
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THE EVOLUTION OF TPEC

TPEC 2017
Inaugural TPEC!

TPEC 2018
Day 1 of the 2nd

Annual TPEC!

TPEC 2020
TPEC’s Rebranding!

As TPEC has continued over the years, the students who volunteer and the conference has a 
whole has grown. From humble beginnings, take a peek at our past conferences, and the 
tenacious crew who have taken on the task of planning and running an entire conference!

TPEC 2019
An Ever-Growing 

Student Committee!



THE GROWTH OF TPEC
TPEC has enjoyed a healthy growth over the years with respect to 
both submissions and attendance! Here are some highlights from 

past conferences:

TPEC 2018

15
TPEC 2019

TPEC 2020

Countries
Represented

76%
24%

U.S. Attendees

including countries in Asia, Europe, 
Africa, and South America 

Non-U.S. Attendees
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228 Attendees to
TPEC 2019 17%

71%

12%

Students

Industry
Representatives

University
Faculty + Staff

200+
Papers + Posters

Submitted

45
71 Papers Presented

Students support by NSF to attend TPEC

48% 38% 14%
TEXAS

ATTENDEES

NON-TX US
ATTENDEES

INTERNATIONAL

ATTENDEES



PAST SPEAKERS AT TPEC
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Each year, TPEC is excited to introduce and host keynote speakers, who have decades upon

decades of cumulative experience under their belts in all walks of research regarding power 

and energy. Including this years wonderful and insightful speakers, here are some of TPEC’s 

past keynotes. 

TPEC 2019 Keynote
Tim Davis

Faculty of Computer 
Science and 

Engineering, Texas 
A&M University

TPEC 2020 Keynote
Dan Smith

Vice President of 
Transmission 

System Operations, 
Lower Colorado 
River Authority

(LCRA)
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TPEC 2019 Lunch – Memorial Student Center

TPEC 2017 Research Panel – Memorial Student Center

TPEC 2020 CIR Tour – Center for Infrastructure Renewal




