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Agenda 
Probabilistic Analysis Forum 
Hosted by the NERC Probabilistic Assessment Working Group 
 
NERC Offices – Atlanta 
3353 Peachtree Road N.E., Suite. 600, North Tower 
Atlanta, GA 30326 
 
PAWG Remarks 
The NERC PAWG welcomes you to the first NERC Probabilistic Analysis Forum.  We are excited for the presentations 
planned and look forward to discussions with industry on these important reliability topics.  
 

  

Wednesday December 11, 2019 

Time Topic Presenter 

12:50 - 1:00 p.m. 
NERC Antitrust Compliance Guidelines 

and Public Announcement 
NERC Participant Conduct Policy 

John Skeath (NERC) 

1:00 - 2:15 p.m. 
NERC and Regional Probabilistic Studies: 

Highlights and Direction 

Matt Elkins(WECC) 
Andreas Klaube (NPCC) 

John Skeath (NERC) 
Alex Crawford (SPP) 

2:15 - 3:30 p.m. Composite Reliability Assessment Bagen Bagen (MH) 

BREAK 
3:30 - 3:45 p.m. 

3:45 - 5:00 p.m. Capacity value of solar power and other renewables Chris Dent 
(U. of Edinburgh) 

https://www.nerc.com/gov/Annual%20Reports/NERC%20Antitrust%20Compliance%20Guidelines.pdf
https://www.nerc.com/gov/Annual%20Reports/NERC%20Antitrust%20Compliance%20Guidelines.pdf
https://www.nerc.com/comm/SC/Documents/NERC_Public_Announcement.pdf
https://www.nerc.com/gov/Annual%20Reports/NERC_Participant_Conduct_Policy.pdf


 

 Probabilistic Analysis Forum Agenda 2 

 

 

Thursday December 12, 2019 

Time Topic Presenter 

BREAKFAST/ REGISTRATION 
8:00 – 9:00 a.m. 

9:00 - 9:15 a.m. Introduction and Welcome 
Andreas Klaube 
(PAWG Chair) 

9:15 - 10:00 a.m. Opening Remarks on Probabilistic Studies 

Mark Lauby (NERC) 
Brian Evans-Mongeon (Utility 

Services) 
Milorad Papic (Idaho Power) 

BREAK 
10:00 - 10:15 a.m. 

10:15 - 11:00 a.m. Risk based analysis for transmission planning 
(Case study, challenges, and future research) 

Parag Mitra (EPRI) 

11:00 - 11:45 a.m. Risk Assessment and Transmission Planning 
Criteria Chuck Matthews (BPA) 

LUNCH 
11:45 a.m. - 12:45 p.m. 

12:45 - 2:00 p.m. Roundtable on Probabilistic Case Study 
Experiences 

Xinda Ke (PNNL) 
Sakis Meliopolous (Georgia Tech) 

Matt Elkins (WECC) 
Chris Dent 

(U. of Edinburgh) 
Mike Welch (NYISO) 

2:00 - 2:30 p.m. National Renewable Energy Laboratory (NREL) 
Probabilistic Assessments Gord Stephen (NREL) 

BREAK 
2:30 - 2:45 p.m. 

2:45 - 3:00 p.m. IEEE Survey on Composite System Reliability  Douglas Logan (Walla Walla 
University) 

3:00 - 4:00 p.m. Renewables Integration and Managing 
Uncertainty 

Sandip Sharma (ERCOT) 
Armando Figueroa-Acevedo (MISO) 

Alex Crawford (SPP) 
Michael Milligan (Milligan Grid 

Solutions) 

4:00 - 4:30 p.m. ISO-NE Probabilistic Transmission Planning Richard Kowalski (ISO-N.E.) 
Steven Judd (ISO-N.E.) 

4:30 - 5:00 p.m. ERCOT Probabilistic Transmission Planning Sun Wook Kang (ERCOT) 

5:00 - 5:30 p.m. Economically Optimal Reserve Margins (EORM) Kevin Carden (Astrape) 
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Friday December 13, 2019 

Time Topic Presenter 

BREAKFAST 
8:00 - 8:30 a.m. 

8:30 - 9:30 a.m. Energy Storage, ELCC, and Capacity Studies 

Kevin Carden (Astrape) 
Aidan Tuohy (EPRI) 
Bill Acker (NY-BEST) 
Jason Burwen (ESA) 

9:30 - 10:15 a.m. 

Hydro Storage Effects on Capacity Value 
Economics of Electricity Adequacy 

Probabilistic Metrics for the Pacific Northwest Power 
System 

John Fazio (NWPCC) 

BREAK 
10:15 - 10:30 a.m. 

10:30 - 11:15 a.m. Robustly Speeding up studies using Monte Carlo Methods Simon Tindemans (Tudelft) 

11:15 - 12:00 p.m. 

IESO Probabilistic Studies: 
Accounting for Risk and Project Delays in Nuclear 

Refurbishments 
Seasonal LOLE Targets 

Zonal Minimums/Maximum Limits 

Dave Richardson (IESO) 

12:00 p.m. Closing Remarks Andreas Klaube (NPCC) 
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Probabilistic Analysis Forum (PAF) 
Hosted by the NERC Probabilistic Assessment Working Group (PAWG) 
 
Topic Abstracts 
 

Presentation Abstracts 
Topic Abstract 

Risk-based analysis for 
transmission planning: Case 
study, challenges, and future 
research 

EPRI has been instrumental in developing and demonstrating 
practical applications of risk-based methods for transmission 
planning for many years. This work presents an actual case study, 
where risk-based assessment was used to compare new transmission 
projects proposed by a regional transmission organization in the 
United States. Furthermore, the topic also sheds light on the practical 
challenges that exist while performing such studies, and how these 
challenges can be addressed to transition risk based assessment from 
an academic pursuit to an integral part of the transmission planning 
process.  

Risk Assessment and 
Transmission Planning Criteria 

Transmission Planning in today’s environment demands more 
rigorous risk assessment using probabilistic approaches. Assessing 
the needs for future expansion of the transmission system are 
becoming more challenging due to changing resource locations and 
types, challenges of building transmission projects, and budget 
constraints. Reliability Criteria the Transmission System is planned to 
be generally deterministic in nature defining Planning Events, years, 
seasons and load levels required to be studied over the Planning 
Horizon. At the same time, there is greater uncertainty determining 
the needs of the transmission system based on several factors 
including increased penetrations of distributed energy resources, 
energy storage, and electric vehicles among other things. Within the 
existing Criteria there are opportunities for more rigorous risk 
assessment including determining the range conditions to study, 
what extreme events are important to consider, and analysis of 
cascading, instability, or uncontrolled islanding. In addition, there 
needs to be sufficient alignment between Transmission Planning and 
Transmission Operations to ensure the value of plans that are 
constructed are realized.  

ISO New England (ISO-NE) 
Probabilistic Transmission 
Planning Process 

ISO-NE has been exploring and developing methodologies to better 
reflect the reasonable likelihoods of resource and load conditions for 
transmission planning in a manner consistent with operations-related 
risks. The key challenge is to determine the reasonable conditions for 
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Presentation Abstracts 
Topic Abstract 

which the transmission system should be planned so that it will 
remain reliable and operable over the planning horizon mandated by 
standards and in a manner to avoid overbuilding. This proposed 
presentation will describe an approach that we have developed to 
integrate probabilistic methods into deterministic transmission 
planning, including: considerations leading up to the approach; 
application of the approach; some of the challenges experienced in 
the granular application of probabilities; the implications of data 
validity, consistency/constancy, and meaningfulness; and areas of 
research needed going forward. 

NYISO Probabilistic Case Study 
Experiences 

The NYISO uses GE MARS to model the New York bulk power system. 
We perform a series of studies under the Reliability Planning Process 
to measure the reliability over a 10 year planning horizon. While our 
principle resource adequacy criterion is an LOLE of 0.1 days/year, we 
have developed post-processing applications to monitor the state of 
the system, with a focus on the timing of events, how frequently they 
are occurring, and how long they last.  

National Renewable Energy 
Laboratory Probabilistic 
Assessments 

In a future with higher penetrations of variable and energy-limited 
resources, the dominant sources of resource adequacy risk begin to 
shift from (assumed) independent thermal unit outages to spatially- 
and temporally-correlated weather-driven phenomena. Traditional 
resource adequacy assessment and planning methods can be ill-
suited to such scenarios. This presentation will highlight aspects of 
NREL’s work in adapting and developing new probabilistic methods 
and tools in anticipation of the needs of the power system planning 
exercises of tomorrow. 

Georgia Institute of Technology 
Probabilistic Study Experiences 
– Composite Reliability 

Composite power system reliability assessment is impacted from 
increased uncertainty of variable resources (wind, PV), flexibility 
enabled with storage and customer owned resources, increased 
uncertainty of primary fuel prices, increased bad weather events and 
environmental issues. Increased penetration of variable resources in 
the power grid have resulted in variable power flow patterns, 
volatility in system stress, higher reserve capacity requirements, 
cycling of thermal units and high ramp rates. New approaches are 
emerging for dealing with these problems from the operational point 
of view, including demand response programs, tapping on customer 
and distributed resource flexibility and new control approaches. 
Present industry planning approaches using a combination of 
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Presentation Abstracts 
Topic Abstract 

deterministic and simplified probabilistic approaches for bulk power 
system planning do not provide an adequate probabilistic risk 
assessment for the new realities. We will discuss these issues, new 
approaches for the incorporation of these issues in composite power 
system reliability and analysis and the associated computational 
challenges. 

Approach for Probabilistic 
Composite Power System 
Transmission Planning – ERCOT 

Transmission planning is fundamentally an exercise of risk 
management to minimize unacceptable system conditions. As even 
more uncertainties such as weather patterns, renewables, storages, 
distributed energy resources (DER) and demand responses (DR) are 
introduced into electric power systems, it seems inevitable to 
incorporate probabilistic transmission planning approach into 
traditional deterministic planning process for a better decision 
making on transmission investment. An approach developed in 
ERCOT for implementing probabilistic transmission planning will be 
discussed in this presentation. The approach consists of three main 
components: scenario development with uncertainties considered, 
study case development using credible scenarios sampled, and 
probabilistic risk assessment. In addition to the approach, key 
challenges of probabilistic transmission planning will also be 
discussed. 

Renewables Integration and 
Managing Uncertainty – MISO 
Experiences 

In collaboration with stakeholders, the Midcontinent Independent 
System Operator (MISO) has identified three key needs necessary to 
address the profound changes that are re-shaping its markets and 
planning processes. These needs are defined as availability, flexibility 
and visibility. As the resource mix transforms rapidly, it is of central 
importance to explore how these needs create challenges and 
opportunities for MISO’s intra-day and inter-day markets and 
resource adequacy construct. MISO’s Resources and Availability 
Needs (RAN) initiative and the Renewable Integration Impact 
Assessment (RIIA) are exploring a wide-range of complexities in the 
context of a changing resource mix. As part of RAN and RIIA, MISO is 
investigating the higher occurrence of operational risks outside of 
traditional peak-load hours, renewables integration complexities, and 
resource accreditation. This presentation will discuss ongoing RAN 
and RIIA efforts related to the importance of using probabilistic 
methods to explore the ability of transmission and energy resources 
to meet requirements at all hours under higher levels of system 
uncertainties.  
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Presentation Abstracts 
Topic Abstract 

Use of LOLE vs MW Curves in 
Resource Adequacy 

For a given system, Loss-of-Load Expectation (LOLE) is a function of 
the amount of available supply (MW). In this session, the process for 
creating best-fit LOLE-MW curves will be described. The use of these 
curves is then demonstrated in a number of relevant case studies, 
including seasonal LOLE allocation, capturing the uncertainty of 
nuclear unit availability, and creating zonal minimum and maximum 
capacity. 

Pacific Northwest National Labs 
Probabilistic Study Experiences  

With increasing impacts of randomness and variability on power 
systems, the existing deterministic approaches for grid operation are 
becoming increasingly inadequate. Yet, there are two key barriers for 
adoption of probabilistic methods: 1) the lack of primary statistical 
information; 2) use of deterministic reliability and performance 
standards. In this talk, we will give an overview on our stochastic 
operations and planning project at PNNL. We aim to help the industry 
to address both barriers by: 1) developing a guide book for collecting 
and processing primary statistical information on main power system 
parameters and behaviors; 2) developing composite system reliability 
analysis dataset; and 3) proposing a roadmap for new probabilistic 
standards in the industry. 

Multilevel modelling for fast 
and accurate system adequacy 
assessment 

Monte Carlo simulation is often used for the estimation of system 
adequacy metrics, but convergence may be painfully slow, especially 
when complex system models are used. I will present how the 
Multilevel Monte Carlo (MLMC) approach can be used to boost 
computational efficiency without sacrificing accuracy. Large speedups 
are achieved by using hierarchies of models that naturally occur in 
the context of adequacy studies. This will be illustrated using two 
examples. 
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Probabilistic Analysis Forum 
Speaker Biographies 
 
Mark Lauby 
North American Electric Reliability Corporation 
Mark G. Lauby is senior vice president and chief engineer at the North American 
Electric Reliability Corporation (NERC). Mr. Lauby joined NERC in January 2007 
and has held a number of positions, including vice president and director of 
Standards and vice president and director of Reliability Assessments and 
Performance Analysis.  
 
In 2012, Mr. Lauby was elected to the North American Energy Standards Board 
and was appointed to the Department of Energy’s Electric Advisory Committee 
by the Secretary of Energy in 2014. Mr. Lauby has served as chair and is a life member of the International 
Electricity Research Exchange, and served as chair of a number of IEEE working groups. From 1999 to 2007, 
Mr. Lauby was appointed as a member of the Board of Excellent Energy International Co., LTD, an energy 
service company based in Thailand. He has been recognized for his technical achievements in many 
technical associations, including the 1992 IEEE Walter Fee Young Engineer of the Year Award. He was named 
a Fellow by IEEE in November 2011 for “leadership in the development and application of techniques for 
bulk power system reliability,” and in 2014, Mr. Lauby was awarded the IEEE Power and Energy Society’s 
Roy Billinton Power System Reliability Award.  
 
Prior to joining NERC, Mr. Lauby worked for the Electric Power Research Institute (EPRI) for 20 years, holding 
a number of senior positions, including: director, Power Delivery and Markets; managing director, Asia, EPRI 
International; and manager, Power System Engineering in the Power System Planning and Operations 
Program. Mr. Lauby began his electric industry career in 1979 at the Mid-Continent Area Power Pool in 
Minneapolis, Minnesota. His responsibilities included transmission planning, power system reliability 
assessment and probabilistic evaluation.  
 
Mr. Lauby is the author of numerous papers on the subjects of power system reliability, expert systems, 
transmission system planning, and power system numerical analysis techniques. He earned his Bachelor of 
Science and Master of Science degrees in electrical engineering from the University of Minnesota. In 
addition, Mr. Lauby attended the London Business School Accelerated Development Program, as well as 
the Executive Leadership Program at Harvard Business School. 
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Brian Evans-Mongeon 
Utility Services 
Brian Evans-Mongeon, President and CEO of Utility Services. At NERC, Brian is 
the Chair of the Planning Committee as well having been a participant in several 
Standard Drafting Teams, including for the Under Frequency Load Shedding 
program (NERC Project 2007-1), the Standard Drafting Team for Disturbance and 
Sabotage Reporting (NERC Project 2009-01), the Definition of Bulk Electric 
System (BES) team (NERC Project 2010-17), and the Standards Applicability for 
Dispersed Generation Resources (Project 2014-01). Brian has also served as Co-
Chair of the NERC Essential Reliability Services working group and has been 
members of the Distributed Energy Resources task force and the new System Planning Impact of Distributed 
Energy Resources working group. In 2018, Brian was elected to serve a 3-year term on the WECC Members 
Advisory Committee (MAC) and was also named “Best CEO for Utility Services Firms – USA” for the 
leadership activities in the industry. 
 
Dr. Milorad Papic 
Idaho Power 
Dr. Papic, Life Fellow IEEE works for Idaho Power in the System Planning 
department. He received his M.Sc. degree from Zagreb University and D.Sc. 
degree from Sarajevo University. Prior to his arrival at Idaho Power in 1996, Dr. 
Papic held an Associate Professor position at Sarajevo University. He is also an 
adjunct professor of electrical engineering at University of Idaho. His areas of 
interests include power system planning, reliability modeling and evaluation of 
power systems, risk assessment in electric power systems, cascading, and 
resilience. He published more than 100 technical papers in Refereed Journals and 
Conference Proceedings in above areas. Milorad has been a speaker, invited presenter, and a panelist at 
many IEEE PES conferences and panels presenting diverse topics on reliability and cascading in power 
systems. He is presently a chair of the IEEE Working Group on Understanding, Prediction, Mitigation and 
Restoration of Cascading Failures; chair of the Working Group on Probability Application for Common Mode 
and Dependent Events in Electric Power Systems (PACME) and co-chair of IEEE Composite System Reliability 
Task Force. Dr. Papic is also a representative member from CIGRE US National Committee in CIGRE Working 
Group C4.47 on Grid Resilience and a past Chair of IEEE Risk, Reliability and Probability Applications 
Subcommittee (RRPAS). He has been a leader within North American Electric Reliability Corporation (NERC) 
and Western Electricity Coordinating Council (WECC) industry groups to analyze transmission outage data 
to determine trends and support the application of probabilistic methods to transmission planning and 
prevent cascading in bulk power systems. He was a General Chair of the International Conference on 
Probabilistic Methods Applied to Power Systems (PMAPS) successfully organized in Boise, Idaho in 2018.  
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Dr. Parag Mitra 
EPRI 
Dr. Parag Mitra is a technical leader at EPRI where he leads and manages the 
research in the areas of Probabilistic assessment and risk-based planning, 
Modeling and model validation of power system equipment and loads, 
Frequency response and voltage support assessment, Interconnection studies 
related to DERs, energy storage and other inverter-based resources, and 
Advanced data processing for power system applications. 
 
Dr. Mitra holds a PhD degree in Electrical Engineering from the Arizona State 
University, and a bachelor’s degree in electrical engineering from the National Institute of Technology, 
Jaipur in India. Prior to joining EPRI, Dr. Mitra was employed as an executive engineered with Siemens 
Energy, where he worked on protection and control related projects for the Middle East, South East Asia, 
and Latin American regions.  
 
Dr. Mitra is an active member of the NERC load modeling task force, the NERC SPIDER working group and 
the WECC MVWG. Dr. Mitra also serves as a reviewer for the IEEE PES transactions on power systems, power 
delivery, smart grids, and sustainable energy.  
 
Chuck Matthews 
Bonneville Power Administration 
Chuck Matthews has been with the Bonneville Power Administration for 30 years 
where he is the Supervisor for Transmission Reliability Planning. He received his 
BSEE and MSEE degrees from New Mexico State University in 1988 and 1989 
respectively. Mr. Matthews was a member of the WECC Reliability Subcommittee 
from 2001 until 2016 and served as Chair from 2011 to 2013. Mr. Matthews was 
also Chair of the WECC-0100 Standard Drafting Team that developed the most 
recent WECC Regional Reliability Criteria. 
 
 
Richard Kowalski 
ISO-New England 
Rich Kowalski currently serves ISO New England as Technical Director – System 
Planning; where his focus is on research and development of improved 
transmission planning techniques, regional transmission policy issues, 
interregional planning, and other NERC & national system planning issues. He has 
been employed by ISO-NE since 1997, prior thereto as Principal Engineer, 
Manager, Director – Transmission Planning, and Director – Transmission Strategy 
and Services. His responsibilities have included regional bulk power system 
strategic planning, regional bulk power system planning, Open Access 
Transmission Tariff (OATT) transmission and interconnection service & studies, and interregional planning 
and coordination studies. 
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Rich was with NEPLAN (New England Power Pool Planning), an ISO-NE predecessor, from 1987 to 1997, with 
key responsibilities in bulk power system analysis and planning and interregional coordination studies. 
 
Rich began his career with American Electric Power in 1979 and was involved in bulk power system 
operational analysis and interregional coordination studies before leaving to join NEPLAN.  
 
Rich is a Licensed Professional Engineer in the State of Ohio, and holds both a Bachelor of Science degree 
in Electrical Engineering and a Master of Engineering degree in Electrical Engineering from Cornell 
University, where his academic focus was on Power Systems and Control. 
 
Steven Judd, P.E. 
ISO-New England 
Steven Judd is a Lead Engineer in the System Planning department of ISO New 
England. He is a registered Professional Engineer in the state of Massachusetts 
since 2013. Steven received his BS in Electrical Engineering in 2006 and MS in 
Electrical Engineering with a focus in power systems in 2008 from the University 
of Illinois Urbana-Champaign. He also received his MBA from Western New 
England University in 2017 and is a Senior Member of IEEE.  
 
He started his career in long-term transmission planning with the ISO, then 
served as a senior engineer and project manager for Burns & McDonnell for 3 years before coming back to 
the ISO in 2017. His current role consists of representing the ISO in industry planning organizations and 
working on special projects for the planning group, such as study automation using cloud computing and 
incorporating probabilistic techniques into transmission planning studies. 
 
Michael Welch 
New York ISO 
Mike Welch is a Senior Planning Engineer working at the New York Independent 
System Operator in System and Resource Planning. During his six years at the 
company Mike has been a technical lead for performing probabilistic 
assessments of resource adequacy, such as the NYISO's biennial Reliability Needs 
Assessment. With a focus on reducing procedural inefficiencies and improving 
analytical capabilities, Mike has led several efforts to improve the quantity and 
quality of analysis that can be performed. 
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Gord Stephen  
National Renewable Energy Laboratory 
Gord Stephen is a Research Engineer in the National Renewable Energy 
Laboratory (NREL)’s Strategic Energy Analysis Center, where he leads the 
development of the lab’s Probabilistic Resource Adequacy Suite (PRAS). His work 
focuses on power system resource adequacy assessment and its applications in 
grid integration studies and planning models. He holds an MES in Environment 
and Resource Studies from the University of Waterloo and a BSc in Engineering 
Physics from Queen’s University, and is currently pursuing a PhD in Electrical 
Engineering at the University of Washington. 
 
 
Dr. Sakis Meliopoulos 
Georgia Institute of Technology 
Dr. A. P. Sakis Meliopoulos (M ’76, SM ’83, F ’93) was born in Katerini, Greece. 
He received the M.E. and E.E. diploma from the National Technical University of 
Athens, Greece, in 1972; the M.S.E.E. and Ph.D. degrees from the Georgia 
Institute of Technology in 1974 and 1976, respectively. In 1971, he worked for 
Western Electric in Atlanta, Georgia. In 1976, he joined the Faculty of Electrical 
Engineering, Georgia Institute of Technology, where he is presently the Georgia 
Power Distinguished Professor, the Georgia Tech Site Director of PSERC, and 
associate director for cyber-physical security of the Georgia Tech Institute for 
Information Security and Privacy (IISP). He is active in teaching and research in the general areas of 
modeling, analysis, and control of power systems. Dr. Meliopoulos has pioneered several new analysis and 
design techniques for bulk power reliability analysis, safety, protection and electromagnetic compatibility 
of electric power systems. Most well-known is the EPRI transmission reliability program TRELLS (now 
renamed TransCARE), the GPS-synchronized harmonic state measurement system for transmission systems 
(first (1993) wide area measurement system on NYPA), the distributed dynamic state estimation method, 
the setting-less relay, and the CYMSA software (Cyber-Physical Modeling and Simulation for Situational 
Awareness). He is the author of the books: (a) Power Systems Grounding and Transients, Marcel Dekker, 
1988, (b) Lightning and Overvoltage Protection, Section 27, Standard Handbook for Electrical Engineers, 
McGraw Hill, 1993, and (c) Application of Time-Synchronized Measurements in Power System Transmission 
Networks, Springer, 2014. He holds three patents and he has published over 400 technical papers. In 2005 
he received the IEEE Richard Kaufman Award and in 2010 received the George Montefiori Award, Sigma Xi 
Young Faculty award (1981), the outstanding Continuing Education Award, Georgia Institute of Technology 
(twice 2002 and 2014), the 2017 D. Scott Wills, ECE Distinguished Mentor Award, and several of his papers 
have received the best paper award. Dr. Meliopoulos is the Chairman of the Georgia Tech Protective 
Relaying Conference, a Fellow of the IEEE and a member of Sigma Xi. 
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Dr. Sun Wook Kang  
ERCOT 
Dr. Sun Wook Kang is currently a Supervisor of System Development team in 
ERCOT System Planning Department. He has experience in power system 
planning for more than 18 years, and his current interest includes risk-based 
transmission planning and applications. Before joining ERCOT, he worked for 
American Transmission Company. He also holds a Ph.D. from Georgia Institute of 
Technology.  
 
 
 
Dr. Armando Figueroa Acevedo 
MISO 
Dr. Armando Figueroa Acevedo received his BS and MS degrees in Electrical 
Engineering from the Polytechnic University of Puerto Rico and the University of 
Puerto Rico, Mayagüez, in ‘09, and ‘13, respectively, and a dual Ph.D. degree in 
Wind Energy Science, Engineering and Policy (WESEP) and Electrical Engineering 
from Iowa State University in ’17. He is a Policy Studies Engineer at MISO, a 
registered Professional Engineer (Board of Puerto Rico), and the secretary of the 
IEEE Resource Adequacy Working Group (RAWG). 
 
 
Dr. David Richardson 
IESO – Ontario 
Dr. David Richardson is a Planner in Resource Adequacy with the Independent 
Electricity System Operator in Ontario, Canada. He holds a Bachelor's in Civil 
Engineering and a PhD in energy systems and renewable energy modeling. 
 
 
 
 
 
Dr. Xinda Ke 
Pacific Northwest National Laboratory 
Dr. Xinda Ke has been a senior power system engineer at Pacific Northwest 
National Laboratory (PNNL) since June, 2016. Xinda has been managing and 
supporting multiple research projects that funded by DOE, EERE, ARPA-E, and 
other industrial collaborators. His research interests involves power grid 
operation and planning tool development and production cost study. 
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Sandip Sharma  
ERCOT 
Sandip Sharma received his M.S.E.E in Electrical Engineering specializing in 
Power Systems from University of Texas at Arlington in 2006. He joined the 
Electric Reliability Council of Texas (ERCOT) Inc. after graduation in 2006, and has 
been working in Grid Operations. His areas of focus included reliable and efficient 
integration of renewable resources, implementing new approaches in Ancillary 
Services to adapt to the evolving Generation mix, evaluating Frequency 
Response, re-designing Ancillary Services, and operational readiness. He is 
leading Energy Storage initiative in ERCOT. He is at present the vice-chair of NERC 
Resources Subcommittee which is responsible for assisting the NERC Operating Committee (OC) in 
enhancing Bulk Electric System (BES) reliability with respect to issues in the areas of balancing resources 
and demand, interconnection frequency, and control performance. He is member of NERC Frequency 
Response Standard Drafting Team (BAL-003), and IEEE PES. In May of 2017, he completed his Master of 
Business Administration (MBA) from Jones Graduate School of Business, Rice University.  
 
Dr. Aidan Tuohy 
EPRI 
Dr. Aidan Tuohy is a Principal Project Manager at the Electric Power Research 
Institute (EPRI).  
 
He joined EPRI in October 2010 and works in the Grid Operations and Planning 
group. He is the program manager for the EPRI research program on bulk system 
integration of variable generation, with research focusing on the impact of 
variable generation on power system operations and planning. 
 
Prior to joining EPRI, Dr. Tuohy completed his PhD at the University College, Ireland, and consulted at the 
IEA. He has published several journal papers and frequently presents at industry conferences. He chairs IEEE 
and ESIG working groups related to power system operations with variable generation and Market Design, 
and is also involved in IEA, IEC and CIGRE.  
 
Jason Burwen 
Energy Storage Association 
Jason Burwen is Vice President of Policy at the Energy Storage Association, where 
he has led the U.S. storage industry’s federal, RTO, and state policy engagement 
since 2015. Previously, Jason was the Associate Director for Energy Innovation at 
the Bipartisan Policy Center, where he directed research and advocacy on U.S. 
energy R&D and tax policy. He also served as staff director of the American 
Energy Innovation Council, a group of CEOs led by Bill Gates to advocate for 
greater U.S. federal investments in clean energy technology development. Jason 
has also consulted to utilities on demand response program design at FSC 
Group/Nexant and reviewed utility renewable energy procurement contracting for the California Public 
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Utilities Commission. Jason holds master’s degrees from the University of California – Berkeley’s Energy and 
Resource Group and Goldman School of Public Policy, as well as a bachelor’s degree from Columbia 
University. 
 
John Fazio 
NWPCC 
John Fazio has been a senior systems analyst for the Pacific Northwest Power 
and Conservation Council since 1984. His primary duty is to assist in the 
development of the Council's regional power plan. He is the co-chair of the 
Council’s Resource Adequacy Advisory Committee’s technical committee. He is a 
member (and former chairman) of the IEEE Loss of Load Expectation working 
group, a subcommittee of the Risk, Reliability and Probabilistic Applications 
committee. He is also a member of NERC’s Probabilistic Assessment Working 
Group (PAWG), which was tasked under the 2005 Energy Act to standardize the 
definitions of metrics used to assess resource adequacy. His work for the Council focuses on assessing 
power supply adequacy, resource cost effectiveness, impacts of alternative hydroelectric operations and 
climate change effects on the power supply. Hydroelectric analysis is an essential part of the development 
of the Council's fish and wildlife program. 
 
Born in Genoa, Italy in 1952, John immigrated to the United States with his family in 1955. He is a U.S. 
citizen. In 1974 he received a B.S. degree in physics from the University of Portland and in 1976 he received 
an MS degree in Physics from the University of Oregon. As a doctoral candidate at the University of Oregon, 
John was awarded a research assistantship for particle physics research at the school's Van der Graaf 
accelerator. In 1977, however, before completing his thesis, John accepted a position at the Bonneville 
Power Administration to work on power system analysis. He has taught physics at the University of 
Portland, University of Oregon and at Concordia College. John has also worked occasionally on national and 
international projects related to hydroelectric operations. 
 
Dr. William Acker  
NY-BEST 
Dr. William Acker is a well-known and highly-regarded scientist, business leader 
and entrepreneur in the field of energy. He currently serves as the first Executive 
Director of NY-BEST, the New York Battery and Energy Storage Technology 
Consortium.  Under his leadership, NY-BEST has grown its membership to more 
than 180 companies, created the BEST Test and Commercialization Center and 
new battery prototyping capabilities, and has performed pioneering work in 
advancing markets, policy, technology and product development. Dr. Acker is an 
active and influential voice for energy storage industry in New York State’s 
groundbreaking Reforming the Energy Vision initiative and he is leading the industry’s participation in the 
State’s Energy Storage Roadmap initiative. 
 
Dr. Acker’s more than 25-year career in energy includes management and leadership roles with Optiwind, 
MTI and MTI MicroFuel Cells, Plug Power and Texaco. He serves on the Advisory Board of the Center for 

https://www.nwcouncil.org/energy/energy-advisory-committees/resource-adequacy-advisory-committee
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Future Energy Systems at RPI, the RIT Battery Prototyping Center, and the Southern Tier Clean Energy 
Incubator.  Previously he served as a Commissioner on the NY Ready Commission that was established by 
Governor Andrew Cuomo in the aftermath of Hurricane Sandy. He received a Ph.D., in Applied Physics and 
Engineering from Yale University and a B.S. in Physics from Rensselaer Polytechnic University. 
 
Dr. Chris Dent 
University of Edinburgh 
Dr. Chris Dent is Reader (Associate Professor) in Industrial Mathematics at the 
University of Edinburgh. He has worked on academic and industrial projects in 
resource adequacy for over a decade, and in particular since 2011 has been a 
member of the academic consultant group to National Grid on the GB Capacity 
Assessment Study and Capacity Market. He is current Chair of the IEEE PES 
Reliability, Risk and Probability Applications Subcommittee, a past Chair of the 
PES LOLE Best Practices Working Group (not the Resource Adequacy Working 
Group), and Chaired the 2014 PMAPS conference. He is a Chartered Engineer, 
Senior Member of IEEE, and a Fellow of the OR Society.” 
 
Dr. Simon Tindemans 
Delft University of Technology 
Dr. Simon Tindemans is an Assistant Professor in the Intelligent Electrical Power 
Grids research group at Delft University of Technology in the Netherlands, and a 
Visiting Researcher at the Alan Turing Institute for Data Science in London, UK. 
He was previously a Research Fellow at Imperial College London, and has a PhD 
in theoretical biophysics (2009). His research focuses on the development of 
computational methods for risk management and distributed coordination of 
complex grids. He is an active member of the IEEE Risk Reliability and Probability 
Applications sub-committee and its working groups 
 
 
Dr. Michael Milligan 
Milligan Grid Solutions 
Dr. Michael Milligan retired from the National Renewable Energy Laboratory in 
2017, and he is now an independent power system consultant. With 36 years’ 
experience in power systems and wind/solar power integration, he 
has authored/coauthored more than 220 technical articles, book chapters, and 
reports. His work at NREL helped influence the formation of the Energy 
Imbalance Market in the West, and he is the recipient of several awards from 
NREL. He recently received a Lifetime Achievement Award from the Energy 
Systems Integration Group (ESIG, formerly UVIG).  
 



NOTES 
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