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GridEd’s GREAT with Data Initiative

Train and educate an electric industry workforce at the intersection of the
physical power system and digital systems to enable an Integrated Grid.
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Presenter
Presentation Notes
Key message (Top): this effort will prepare the future electric utility workforce at the intersection of the physical power systems and digital systems to enable an integrated grid. 

Collection of Key Words for Understanding the total effort
GREAT with Data is the $6.5M DOE project to advance workforce development at intersection of the physical power system and digital systems to enable an integrated grid
GridEd is the project that supports the DOE effort with staff, industry resources, operates the training & education program,  & sponsors the SPNs 
EPRI U is the hosting platform for all materials created under GridEd/GREAT with permanent records, videos, PowerPoints, and related.

5 Focus Technical Areas (left graphic)
Power System Fundamentals as professional training for current workforce and university curriculum for new power engineers [T&D, Grid Ops, End Use] (only 46% of US university have mandatory courses in power, down from 80% in 1994) 
Integration of Distributed Energy Resources and End-Use Technologies
Information and Communications Technology for grid operations
Cyber Security as digital systems affect the grid
Data Science including Data Analytics and Artificial Intelligence

The Pipeline Concept
The principle of the GridEd/GREAT pipeline is to develop, train & educate the next generation of electric power engineers
This includes reshaping university curriculum to develop new engineers,  provide professional training for existing industry workforce, and knowledge transfer from those retiring and leaving the industry to provide a total learning experience.   

4 Main Objectives (right side)
Advance workforce knowledge through a robust professional training program (1. new skills and knowledge needed, 2. PDHs for PE’s, 3.a key aspect of hiring and retention)
Build strong relationships between electric utilities and local universities (1. main source of new hires, 2. most students like to stay local, 3. establishing exceptional professors is key to student interest and building top tier hiring pipelines)
Engage students to expand the electric utility talent pool of the next generation (1. need an interested body of students, 2. accomplished through undergraduate design project sponsorships and engaging student via conferences)
Leverage research in power systems and the smart grid at partner institutions
This research portfolio serves as core material to create derivative works for various T&E.

Methods
Regularly Scheduled Live In-Person and Live-Online Professional Training Course Offerings
Growing Library of Self-Paced Learning CBTs 
Workshops with University Professors and Undergraduate Design Projects
Develop relationships with Human Resources organizations within partner electric utilities to advance workforce development efforts through a shared lesson’s learned experience

Details
Leverage $6.5M in Funding from U.S. DOE (EERE – Solar Energy Technologies Office)
Technical and Human Resource Advisory Groups Set Priorities
Five (5) Partner universities to develop university curriculum (Stony Brook University, University of California-Riverside, University of Texas-Austin, Virginia Tech, & Washington State University
EPRI U Infrastructure for Training Records, PDHs, & other credentials
SPN with a Tiered Pricing Model: 
Tier 1 = $25k/yr or $10k/yr for large/small utilities (seat on technical & HR advisory boards, seats in courses, sponsor affiliate universities)
Tier 2 = $50k/yr or $30k/yr for large/small utilities (Tier 1 plus full access to CBTs and more seats in courses)
Utility Sponsored Affiliate Universities (2 per member)

Summary of funding for the Project:
Total DOE funding for the project:  $6.552M
Total Cost share requirement: $1.638M (25% of DOE funds)
Sources of Cost share
SPN
Data Analytics & AI Initiative
Cyber Security Initiative
Partner universities
EPRI U Initiative

http://www.epri.com/
https://www.epri.com/#/pages/product/000000003002015049/?lang=en-US
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Where are we today?

Electric Power Educational Challenges Amid Industry Transformation

1. Early career workforce

Age Distribution Comparison
Total Company

25

20

15

Percent

10

18-22 23-27 28B-32 33-37 3B-42 43-47 48-52 53-57 58-62 63-67 67+
Age

Source: Gaps in the Energy Workforce Pipeline,

2017 Center for Energy Workforce Development Survey Results ==7006 ==2016
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Presentation Notes
19% of the workforce is under age 32.  This transition to a younger less experienced workforce emphasizes the need adapt workforce strategies.  For example, prepare for higher turnover which is more common in younger generations, and emphasize training and education to build up a more experienced and knowledgeable workforce. 
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Where are we today?

Electric Power Educational Challenges Amid Industry Transformation

1. Percentage of U.S. Universities with a
Required Undergraduate Power
Systems Course

1994 2016

2. Many new hires lack power
systems education

What is FirstEnergy experiencing?

* New hires lack the important theories for power system
engineers — Per Unit System, Load Flow, Short Circuit Analysis,
Symmetrical Components, (what else?)

* Once hired, some struggle to learn these topics on their own

* FirstEnergy actions to address shortfall

— Develop new FE training program for
engineers

— Co-op and summer internships
— Utilization of EPRI

Source: Electric Power Engineering Education Resources: 2015-16 US and Canadian
University Survey Results. Report from the Power and Energy Education Committee of
Source: Rodney Philips, Director, Transmission Operations, FirstEnergy. the IEEE Power & Energy Society. November 2017.

IEEE PES General Meeting. July 19, 2017.
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“About 70% of Canadian universities have mandatory courses in power engineering for all engineering students while 46% of US universities have mandatory courses for all students. The percentage of universities requiring a power course in the electrical engineering undergraduate curriculum decreased from an all-time high of about 80% in 1994 to about 65% in 2001-02 to about 59% in 2005-06. Almost all universities have undergraduate elective courses in power engineering. Those universities that do not offer elective courses do offer mandatory courses. Mandatory course for all students in a special track, minor, or certificate are offered at 30% of the Canadian universities and 43% of the US universities.”
Source: Electric Power Engineering Education Resources: 2015-16 US and Canadian University Survey Results. Report from the Power and Energy Education Committee of the IEEE Power & Energy Society. November 2017.
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Where are we today?

3.

Electric Power Educational Challenges Amid Industry Transformation

Difficult to hire and retain top
data science professionals

www.epri.com

© 2021 Electric Power Research Institute, Inc. All rights reserved.

Employee Turnover Rates

ny,

All Employees 13%

Source: LinkedIn

Information
Technology
Professionals

Source: ADP
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Presentation Notes
(highest turnover is in the technology sector. Retail is 13%, media is 11%, and financial is 10.8%)

The shortage of cyber security professionals is supposed to reach 3.5 million unfulfilled jobs by 2021
Source: Cybersecurity Jobs Report 2017 Edition. Herjavec Group
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Where are we today?

Electric Power Educational Challenges Amid Industry Transformation

4. Power system transformation:

= Renewables and distributed energy
resources

= Digital communication, cyber
security, and data analytics
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This transition to a more renewable, flexible, connected, and digital system will require new skillsets of our workforce.
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Overarching Issues

IT / OT Convergence — will require a better understanding of technologies
and principles on both sides. Information Technology (IT) people will need to
better understand the Operating Technology world and vice-versa.

Creating “cultures” for Cyber Security and Data — similar to the safety culture that
is now common within the industry, utilities will need to create both cyber security
and data cultures. All workers will need to have a heightened awareness of cyber
security and how it can impact their jobs. Workers also need to understand the
value that data will have for the company and what their role is in obtaining,
maintaining and using high-quality data

. ~ Nl viohie rmemrumd e ey ey | ELECTRIC POWER
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Drivers That Will Impact the Workforce

Expanding
communications
Increased networks Augmented /
automation virtual reality

Proliferation of
automated
inspection and
on-line
monitoring

New Lines of

business
Greater
DER expectations of
Proliferation customer
service
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Impact on Required Skillsets for Different Positions at
Eleciric Utilities
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Identifying Workforce Skillsets Required for a Modern Grid

= Background

- In 2019, EPRI engaged over 120 subject matter experts from across Southern
Company as part of a project to develop the vision of a modern distribution
system ten years in the future and a roadmap for acquiring the capabilities

required to realize this vision.

= Approach for Identifying New Workforce Skillsets

— Through the Southern Company work, EPRI identified two overarching issues
and nine drivers associated with grid modernization. By studying the impacts
of these issues and drivers, a successful identification of new skills required for

several job classifications were determined.
— This information is captured in the following tables.

12 www.epri.com © 2021 Electric Power Research Institute , Inc. All rights reserve d.
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Workforce Categories

=
& = [ A

Distribution Distribution Asset Ensineerin
Operations Planning Management g g

A

; - ">

FAAY dh
Field Work Information Custo.mer
Technology Service
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Distribution Operations O

Drivers Impacts
DER Proliferation e Incorporation of distributed resources into the operation of the distribution system
e Incorporation of third service providers into the operation of the distribution system
e  Greater integration between distribution, transmission, and fleet operations
e Distributed energy resource management system (DERMS) integrated with other operating systems
e  Greater autonomy of operation at the grid edge
Data analytics e Automation of detection and interpretation of events
On-line monitoring / e Higher resolution of information on grid state
automated inspection
Increased automation e  Greater autonomy of operation at the grid edge
Expanding e  Higher resolution of information on grid state
communications e  Greater coordination between distribution control centers and with the transmission control center and fleet
networks operations center.
Augmented / virtual e  Control center could become a virtual control center
reality
Cyber security e Increased awareness of the possibility of cyber-attacks on the grid
e Enhanced situational awareness to detect cyber events
New lines of business
Greater customer
expectations of services
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For the list of drivers, an impact assessment is conducted for a distribution operations job
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Distribution Operations

oﬁ

How the job will change

Skillsets

Distribution operations will become much more complex in the future
due to higher penetrations of intermittent, renewable generation,
distributed generation, customer programs that enable DER-provided
grid services, third party service providers and grid modernization
investments that provide greater visibility and controllability.

To address this complexity in the near-term, there will be
improvements in short-term load and generation forecasting. In the
longer-term, there will be an increase in autonomous systems located
at the grid edge. These system will take local actions, coordinate with
neighboring systems and inform the operator of the actions taken.

There will also be greater coordination between transmission,
distribution and fleet operation.

Advanced in virtual reality could mean that there will no longer be the
need for a physical control center.

Traditional:

Think and act quickly in emergencies
Exercise sound judgment.

Effectively communicate both verbally and in writing with other employees,

agencies and the general public.

Maintain control and remain professional and courteous in normal and
emergency situations under adverse conditions

Follow oral and written directions and procedures.

Technical expertise of distribution system operations

New:

Be able to adapt to new operating strategies, tools and technologies
Understanding of distribution operations with high penetrations of DER
Increased collaboration / coordination with transmission and fleet
operations

Physical skills similar to an on-line gamer (hand / eye coordination)

www.epri.com

© 2021 Electric Power Research Institute, Inc. All rights reserved.
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Assessing the changes to design the job of the future.
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Distribution Planning

Driver

Impacts

DER Proliferation

Integration of DER into distribution planning
Partnership with third party service providers in distribution planning
Tighter integration of transmission, distribution and resource planning

Data analytics

Greater understanding of customer technology adoption trends (what and
where)

Higher quality forecasting tools

Higher quality models and more powerful simulation tools

On-line monitoring / automated inspection

Models of loads and resources are based on actual performance

Increased automation

Ability to produce better studies with more data.

Expanding communications networks

Enhanced ability to bring back data that can be used in planning

Augmented / virtual reality

Cyber security

New lines of business

Understanding requirements for new lines of business
Understanding impacts of new lines of business

Greater customer expectations of services

Customers can choose to join to participate in programs the provide DER-enabled

DER grid services

www.epri.com
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For the list of drivers, an impact assessment is conducted for a distribution planing job
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Distribution Planning

How the job will change

Skillsets

Similar to Distribution Operations, Distribution Planning will
become much more complex in the future due to higher
penetrations of intermittent, renewable generation,
distributed generation, customer programs that enable DER-
provided grid services, third party service providers and grid
modernization investments that provide greater visibility and
controllability.

Traditionally, distribution planners have needed to have
tremendous technical depth. In the future they will also need
to have breadth as transmission, distribution and resource
planning becomes increasingly coordinated.

Planners in the future will also need to be good
communicators, able to work in a team, and quickly be able to
adapt as things change. This is also a reflection of the growing
need for planners to act as coordination points interfacing with
multiple groups across the organization and with third parties.

Traditional:
= Strong technical foundation:
—~  Power system modeling and simulation
—~ Load and DER forecasting
-~ Protection and power quality
— Control operations
— Field implementation issues

New:

* Excellent collaborator (strong interpersonal skills, works well
in a team environment, adaptable)

* Data analytics and programming
* Focus on technical breadth rather than technical depth

www.epri.com

© 2021 Electric Power Research Institute, Inc. All rights reserved.
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Asset Management

s

Driver

Impacts

DER Proliferation

Understand how higher penetrations of DER can impact grid assets
Understand O&M issues associated with new technologies (such as power electronics,
smart inverters, energy storage systems, etc.)

Data analytics

Better assets models (understanding aging and failure of assets)

Increased fleet management of assets

Al for detecting and diagnosing problems from imagery and on-line monitoring data
Optimizing vegetation management

Identifying incipient equipment failure

On-line monitoring / automated
inspection

Greater quantity and quality of asset health data

Increased automation

Greater number of devices to maintain
New types of equipment to maintain

Expanding communications networks

Expanded infrastructure to maintain

Augmented / virtual reality

Use of new tools to visualize asset health and management.

Cyber security

Convergence of asset health monitoring and cyber security monitoring

New lines of business

Understanding impact that new lines of business may have on assets

Greater customer expectations of
services

www.epri.com
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For the list of drivers, an impact assessment is conducted for an asset management  job
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Asset Management

How the job will change

Skillsets

Electric utilities are one of the most asset intensive of all industries.
In North America, many of these assets have been in services for 30
years or longer. The challenges of a utility asset manager are to
optimize the life cycle of a fleet of assets that are approaching their
planned end of life, select new equipment and develop new designs
that will optimize the balance between life cycle performance and
cost. They do this while introducing new materials and technologies
that have significantly different life-cycle issues the traditional
equipment.

The proliferation of asset monitoring and advanced data analytics
will change how asset management is performed within electric
utilities. Asset manager will have a better understanding of how
equipment ages and fails. Equipment will increasingly have online
and diagnostics built in by the manufacturer. Maintenance will
transition to condition-based and predictive. An asset manager will
know precisely where each piece of equipment is in its life cycle.

Traditional:

Understanding of economics (be able to monetize benefits and
risks)

Understanding of utility equipment, materials and workforce issues

Understand how small details can impact the big picture

New:

Expertise with data analytic

Understanding of life cycle issues associated with the embedding
microprocessors and communications into traditional equipment

Understanding of new technologies such as energy storage

Understand of life cycle issues associated with new materials

www.epri.com
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Distribution Engineering

Driver

Impacts

DER Proliferation

Development of new designs that address issues associated with higher penetrations of DER
Migration towards greater use of looped and/or networked systems

Data analytics

Designs are continually refined through analysis of equipment failures and modeling and simulation
Optimal sizing of equipment

Optimal placement of automation equipment

Continued progression towards standardized designs

On-line monitoring / automated
inspection

The need to understand a growing number of complex devices and tools.

Increased automation

Migration towards settingless protection

Expanding communications networks

Access to data no matter the location.

Augmented / virtual reality

Use of AR/VR tools to expedite work and to provide better situational awareness.
Adaption of products and service that incorporate these technologies.

Cyber security

New lines of business

Adaptation of the workforce to support non-traditional job functions.

Greater customer expectations of
services

Greater engagement of engineers with the customer.

www.epri.com
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Distribution Engineering

How the job will change

Skillsets

Increased penetrations of distributed energy resources
will change the way that the distribution system is
designed and operated. Distribution Engineers will need
to develop designs that can accommodate DER and new
technologies such as energy storage and power electronic
controllers.

Traditional:

Estimating costs and timelines for project delivery

Interpreting technical drawings and design specifications

Creating project prototypes and models using three-dimensional design software
Communicating with team members during project design and development

Designing and performing tests to determine whether new products and systems meet
standards

Proposing electrical product and system modifications to improve quality and efficiency
Monitoring user comments to learn of areas where products and systems warrant
improvements

Writing product documentation and reports

Problem solving

Critical thinking and problem solving

Expertise in electricity system theory and engineering

Communications skills

New:

Expertise with data analytic tools

www.epri.com
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Utility Field Worker

¢

Driver Impacts
DER Proliferation * Understanding of O&M issues associated with new technologies
Data analytics *  Shift away from looking for problems to being told what and where problems
On-line monitoring / automated *  Sensors / analytics embedded into clothing and equipment for greater situational awareness and
inspection safety
Increased automation . Adapting to a work environment in which the worker is surrounded with complex technologies.
Expanding communications networks *  Connectivity at any location in the service territory

*  Office apps and data are readily available to the worker at any location.

Augmented / virtual reality * Needs to be comfortable working with technology

*  Augmented reality headset will be standard equipment

* Digital assistant

*  Access to relevant information

*  Access to virtual on-line job aids and to subject matter experts
. Just in-time or refresher training for the daily tasks.

Cyber security *  Role-based access to data and facilitates

New lines of business * Needs to be able to quickly pick up new skill sets required by new lines of business
Greater customer expectations of * Needs to be able to provide customers with timely and accurate information
services
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For the list of drivers, an impact assessment is conducted for a utility field worker job
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Utility Field Worker

¢

How the job will change Skillsets

Utility field workers are the “boots on the ground” for electric utilities Traditional:

and this job function will change in response to new technologies and - Understanding of electric utility equipment and procedures
philosophies that are adopted within the company. Maintenance will = Able to follow written and verbal instructions

transition from time-based to condition-based. Field equipment will - Able to detect equipment issues and determine the appropriate
increasingly have embedded monitoring, computing and response

telecommunications. New tools, such as drones, augmented reality,
digital personal assistants, on-line access to remote subject matter
experts, will be common. There will be increased use of distribution
automation and microgrids.

New:

* Ability to learn about O&M issues associated with field equipment
that is based on new technologies (solid-state equipment, energy
storage, smart inverters, etc.)

* Ability to learn about O&M issues relating to field equipment that has
embedded computing and communications

* Ability to perform with new technologies such as drones, augmented
reality, personal digital assistant, on-line access to remote subject
matter experts

* Ability to expand their capability in response to new lines of business
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Information Technology

-

Driver

Impacts

DER Proliferation

Migration to a distributed computing architecture

Will have visibility of a customer’s DER

Will need to have a connection with third party service providers
Analytics to detect new DER devices connected to the grid

Data analytics

Develop the infrastructure and capabilities for data management
Increase in the number of data scientists

Integration of data from internal and external sources

Data governance

Data analytics center of excellence

Analytics that identify and fix errors in data

Data is accessible to those how need it

On-line monitoring / automated
inspection

Data automatically flows from the field into the system of record — updates are made to associated

systems and to the network model
Remote management of networked intelligent field equipment
Transition from centralized to distributed command and control

Increased automation

Expanded number of sensors and devices to maintain.

Expanding communications networks

Development and adoption of telecommunication planning tools

Augmented / virtual reality

An ever-expanding suite of technologies to have knowledge of and to integrate into the workforce

Cyber security

Enhanced cyber security operations center
Intrusion detection

New lines of business

Understanding impacts of and requirements for new lines of business

Greater customer expectations of
services

Availability of higher quality information to customers through a variety of media

www.epri.com
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Information Technology

-

How the job will change

Skillsets

The development of IT/OT architectures will become more important | Traditional:

as the complexity of the distribution system increases as a result of
the participation of DER devices, the emergence of third-party service
providers and a transition to a more distributed command and control

structure.

= Application Development
= Architecture

= Cyber Security

= Information Management

The role of data scientists will expand in the future with advances in = Digital Communications

data analytic tools and the availability of data.

= APIs

= Configuration Management

= Develop and Secure Network
Structures

= Develop and Test Methods to
Synchronize Data

= Interaction Designs and Flows

= Mobile Applications

= Open Source Technology
Integration

= Artificial Intelligence

Cloud Computing

Cloud Systems Administration
Maintain Database Access
Install, Maintain, and Merge
Databases

Analyze and Recommend Database
Improvements

Analyze Impact of Database
Changes to the Business
Database Administration
Continually Review Processes for
Improvement

Critical Thinking

Emerging Technologies

Logical Thinking

Problem Solving

Project Management

New:

* Greater understand on operational technology
* Increase in the number of data scientists

www.epri.com
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Customer Service

Po

Driver Impacts

DER Proliferation * New utility programs that enable grid services from DER will be available to customers

* New utility programs that assist customers in maintaining customer owned DER.

* Will have visibility of a customer’s DER

* Will need to have a connection with third party service providers

* Analytics to detect new DER devices connected to the grid

Data analytics * Analytics will identify the customers who are most likely to enroll in the different programs
» Better forecasts of estimated time to restoration

* Proactive sharing of relevant information to customers

* Greater understanding of issues on the customer side of the meter

On-line monitoring / automated inspection * Greater access to system and customer information

Increased automation
Expanding communications networks

Augmented / virtual reality

Cyber security * Greater awareness of data privacy and cyber security threats
New lines of business * Understanding customer service requirements of new lines of business
Greater customer expectations of services * Customer views the utility as a provider of many difference services not just an electricity

service provider.
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Customer Service ®
4

How the job will change Skillsets

Customers expectations from service providers will increase in the Traditional:
future. To meet these expectations, utility customer service

representatives will need to have greater levels of information and
control available to them. = Gather information / assess situation

= Interpersonal skills

As customers adopt more DER, utilities will expand their offerings of | * Logical thinking / problem solving

customer programs that will enable grid services from these = Conflict resolution

resources. Customer service representatives will need to be ableto | = Utilizing resources and information
answer questions and provide customer support for these
programs.

= Inform customer about services

As utilities begin to branch out into new lines of business, customer
service representatives will need to be able to be able to expand New:

their capabilities, as necessary. * Be able to expand their understanding of new customer service offerings
and new lines of business and be able to provide the necessary support

* Be able to work with new systems that provide more information on both
the customer and the system
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Professional Training Course Prioritization Survey

What is it?

= Survey to prioritize a list of ~30
topics in the areas of data
science, ICT, cyber security, and
DER integration

Why do we need your help?
= |[dentify training needs for the
industry

= Used to prioritize which
professional training courses
are developed/offered through
the GREAT Wlth Data program
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Top 5 Topics from 2019 Survey
Big Data Analytics for Electric Power Distribution
Systems
Energy Storage Technologies, Applications, and
Integration
DG Interconnection on Distribution Systems
Machine Learning 101 for the Electric Power
Industry
Cyber Security Fundamentals for Power Systems
Professionals
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Presenter
Presentation Notes
The topics for consideration in the survey was determined by feedback from Electric Industry staff, EPRI staff and our Partner and Affiliate university teams.  
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#
2019 Course Prioritization Responses

17+ Utilities 6 Universities 38 Completed Surveys

Utilities: Response Distribution States Responses
1.  AEP (x2)
2. Alliant Energy (x2) NE 12.50%
3. BPA o T
4. CenterPoint Za
5. ConEd N 9.38%
6. DTE
7. Duke AZ 9.38%
8. First Energy
9. LES (x5) WA s
10. National Grid
11. NYPA CA 6.25%
12. TVA
13. Southern (x3) Universities: co 4.60%
14. SRP (x3) 1. Buffalo State
15. TVA 2. SDSU AL 4.69%
16. WAPA (x2) 3. UCR Vv
17. Xcel (x3) 4. U. of Memphis L 3.12%
18. Other 5. U. of Nebraska
6. WWU (x2)

Werld | US | Canada | Europe
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Presentation Notes
Survey participants are identified by organizational affiliation.  States marked in blue had survey results whereas those in gray did not.  Percentage of contribution to survey is shown by geographical location.  
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2019 Course Prioritization Responses

Utilities Universities
Area Role Area Role
Communications Manager Engineering
Customer Programs  |Manager Technology Professor
Cyber Manager EE&CS Assistant Professor (2)
Distribution Director (2), Manager, Engineer(3) . _ Associate Professor (2),
, , , E&C Engineering .
Energy Services Vice President, Manager Associate Dean
Enterprise Solutions |Manager Institute for Energy .
; . . . Director
Engineering Manager, Engineer Studies
Operations Engineer (2)
Planning Manager (2) Vice President, 1, 3%

R&D Manager (4), Engineer (2) Director, 2, 7%

Substation Manager

T&D Manager

Transmission Manager (2), Engineer

Workforce/Training  |Manager, Engineer ‘,

o : ) : ELECTRIC POWER
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Presentation Notes
These graphics show who provided survey input by job classification. 
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2020 Course Prioritization Responses

12+ Utilities 7+ Universities 33 Completed Surveys
Utilitios: Response Distribution States Responses
1. BPA(x2)
2. CenterPoint (x4) NY 17.81%
3. ConEd (x3)
4. DTE T 13.70%
5. Duke
6. Exelon . .
7. National Grid (x2) o
8. NYPA (x3)
9. WEC Energy (x3) WA 8.22%
10. WAPA
11. Xcel Wi B.85%
12.  Other (x3) W Universities:
1. Cal Poly PA 1%
2.  Stony Brook Univ.
3. U. of California NC L11%
4. U. of Texas, Austin ' o
5. U. of Puerto Rico
6. Washington State o 411%
7.  Other (x2)
M £11%
World | US | Canada | Europe MO L1
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Same survey as 2019, but updated to 2020.  Some different survey participants as well as geographical locations. About the same number of participants.  
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2020 Course Prioritization Responses

Utilities

Universities
Area Role
Applied Math Faculty

Electrical & Computer

Engineering

Associate Professor(x2), Professor(x2)

Electrical Engineering &

Computer Science

Assistant Professor

Area |Ro|e

Analytics Program Strategist
Customer Programs Manager
Distribution Automation Manager
Distribution Engineering Manager, Engineer
Environmental Health and N/A

Safety

Energy Efficiency/DSM Engineer

Electrical Engineering

Professor (x2)

Engineering |Director, Leadership, Engineer
Innovation |Director (x2)

IT Security |Director

Operations Planning |Engineer

oT EMS/ADMS support

Planning Manager

Research and Development

Engineer/Project Manager (x2), Specialist

System Operations Engineer
Technical Services Vice President
Training Manager
T&D Design Manager

Transmission

Program Manager, Engineer (x2)

www.epri.com

Vice President,
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Survey participants for 2020 by job function. 
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Data Science Course Prioritization Results

2020

2019

34

Median

Big Data Analytics for Electric Power...

Machine Learning 101 for the Electric...
Analytics of Load Research
Introduction to Data Analytics

Anomaly Detection Techniques and...
Load Forecasting Analytics
Fundamentals of GIS

Fundamentals of Data Governance
Analytics for Customer Adoption and...
Computational Efficiency for Data...

Analytics of Advanced Building Design

o
N
SN
(¢)]

8 10 12 14 16 18

Big Data Analytics for Electric Power...

Machine Learning 101 for the Electric...
Introduction to Data Analytics
Load Forecasting Analytics

Anomaly Detection Techniques and...
Fundamentals of GIS

Computational Efficiency for Data...
Fundamentals of Data Governance
Analytics of Load Research

Analytics for Customer Adoption and...
Analytics of Advanced Building Design

o
N
I

www.epri.com

6 8 10 12 14 16 18 20
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Average

Big Data Analytics for Electric Power...
Machine Learning 101 for the Electric...
Introduction to Data Analytics
Analytics of Load Research
Anomaly Detection Techniques and...
Analytics for Customer Adoption and...
Fundamentals of GIS
Fundamentals of Data Governance
Load Forecasting Analytics
Analytics of Advanced Building Design
Computational Efficiency for Data...

20 0 2 4 6 8 10 12 14 16 18 20 22

Big Data Analytics for Electric Power...
Machine Learning 101 for the Electric...
Introduction to Data Analytics
Load Forecasting Analytics
Anomaly Detection Techniques and...
Fundamentals of Data Governance
Fundamentals of GIS
Analytics of Load Research
Analytics for Customer Adoption and...
Computational Efficiency for Data...
Analytics of Advanced Building Design

0 2 4 6 8 10 12 14 16 18 20 22

ELECTRIC POWER
RESEARCH INSTITUTE
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Presentation Notes
The top five priorities are unchanged some movement of priority position as Analytics of Load Research and Introduction to Data Analytics swapped the 3/4 positions regarding median distribution.  On average, Intro to Data Analytics rates higher than Analytics of Load Research.   
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ICT Course Prioritization Results

Median Average
Telecommunications Technologies for Data, ey Telecommunications Technologies for -
Metering, and Analytics Data, Metering, and Analytics
A Grid Operator's Reference Guide on ] Fundamentals of Information and I
Communication Standards and Practices Communication Technology for DER
(=) Fundamentals of Information and — Information and Communication —
o Communication Technology for DER Technology for Solar PV and Energy...
() Information and Communication Technology A Grid Operator's Reference Guide on
N for Solar PV and Energy Storage . Communication Standards and Practices —
Information and Communication Technology e Information and Communication —
for Demand-Responsive Loads Technology for Demand-Responsive Loads
The IEC Common Information Model and IEC . The IEC Common Information Model and ——
61850 IEC 61850
0 5 10 15 20 25 0 5 10 15 20 25
Telecommunications Technologies for | . .
i > nformation and Communication
Data, Metering, and Analytics Technology for Solar PV and Energy...
Fundamentals of Information and Fundamentals of Information and
Communication Technology for DER Communication Technology for DER
‘o_} Information and Communication
o Technology for Solar PV and Energy... Data, Metering, and Analytics
N A Grid Operator's Reference Guide on The IEC Common Information Model

Communication Standards and Practices and IEC 61850

A Grid Operator's Reference Guide on
Communication Standards and...
Information and Communication
Technology for Demand-Responsive...

Information and Communication
Technology for Demand-Responsive...

The IEC Common Information Model and

. ] ]
] R
_ Telecommunications Technologies for _
. ] ]
I -
T I

IEC 61850

o
(]
=
o
[EY
(2]
N
o

25 0 5 10 15 20 25
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Here, the top 5 courses are consistent in both median and on average, however they swap positions.  The top 3 courses attract the highest scores.
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2020

2019

36

Cyber Security Course Prioritization Resulis

Median

Median

Cyber Security Fundamentals for Power
System Professionals (Cyber 101)
Power System Fundamentals for Cyber
Security Professionals (Power System 101)
Cyber Security for Distributed Energy
Resources
Cyber Security for Utility Executives (Cyber
for the C-Suite)
Utilizing the Technical Assessment
Methodology to Support Defense in Depth

Cyber Security Fundamentals for Power
System Professionals (Cyber 101)

Power System Fundamentals for Cyber
Security Professionals (Power System...

Cyber Security for Distributed Energy
Resources

Utilizing the Technical Assessment
Methodology to Support Defense in...

Cyber Security for Utility Executives
(Cyber for the C-Suite)

o
w

30

www.epri.com

Average

Cyber Security Fundamentals for Power
System Professionals (Cyber 101)

Power System Fundamentals for Cyber
Security Professionals (Power System...

Cyber Security for Distributed Energy
Resources

Cyber Security for Utility Executives
(Cyber for the C-Suite)

Utilizing the Technical Assessment

Methodology to Support Defense in...

35

Cyber Security Fundamentals for Power
System Professionals (Cyber 101)

Power System Fundamentals for Cyber

Security Professionals (Power System...

Cyber Security for Distributed Energy
Resources

Cyber Security for Utility Executives
(Cyber for the C-Suite)

Utilizing the Technical Assessment

Methodology to Support Defense in...

35
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Presentation Notes
The top 3 courses are consistent by year and by average vs median position.
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DER Integration Course Prioritization Results

2020

2019

37

Median

Energy Storage Technologies,...
Distribution System Modeling and...
Micro-Grid Concepts and Designs

DER Interconnection Processes and...
Distributed Energy Resource...
Electric Transportation
DG Interconnection on Distribution...
Applications of Smart Inverter...
Utility Applications of Power Electronics
IEEE Standard 1547

Distribution System Modeling and...
Energy Storage Technologies,...

Distributed Energy Resource...

Micro-Grid Concepts and Designs

DG Interconnection on Distribution...
Applications of Smart Inverter...

Electric Transportation
Utility Applications of Power Electronics

DER Interconnection Processes and...

IEEE Standard 1547

www.epri.com

o

o

N

N

SN

B

)]

)]

(o]

0o

[EY
o

[E
o

12

12

Average

Distribution System Modeling and...

Micro-Grid Concepts and Designs

DER Interconnection Processes and...
Distributed Energy Resource...

Electric Transportation

DG Interconnection on Distribution...

Applications of Smart Inverter Technology
Utility Applications of Power Electronics
IEEE Standard 1547
14 16

Distributed Energy Resource...
Energy Storage Technologies,...
Distribution System Modeling and...

DG Interconnection on Distribution...

Applications of Smart Inverter Technology
IEEE Standard 1547

Electric Transportation

Micro-Grid Concepts and Designs

Utility Applications of Power Electronics

DER Interconnection Processes and...

14 16
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The top 5 topics are consistent. Just some altering of position.  Electric transportation is a consistent 6 the position . 
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2019 Course Prioritization Results

Weighted Based on Topic Area and Mean/Median Combination

Big Data Analytics for Electric Power Distribution Systems I
DG Interconnection on Distribution Systems I
Introduction to Data Analytics I
Machine Learning 101 for the Electric Power Industry I
Energy Storage Technologies, Applications, and Integration I

Cyber Security Fundamentals for Power System Professionals... I
Distributed Energy Resource Management Systems (DERMS)
Distribution System Modeling and Simulation for DER Data

Integration Science

Anomaly Detection Techniques and Methods 29% 259,

Load Forecasting Analytics

Telecommunications Technologies for Data, Metering, and Analytics I Cyber

Security
25%

Information and Communication Technology for Solar PV and... I

Fundamentals of Information and Communication Technology for... I
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The key trend is that ICT is lower ranking. Some interest in cyber security.  Prime categories are data analytics and DER Interconnection
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2020 Course Prioritization Results

Weighted Based on Topic Area and Mean/Median Combination

Big Data Analytics for Electric Power Distribution Systems
Machine Learning 101 for the Electric Power Industry
Energy Storage Technologies, Applications, and Integration

Distributed Energy Resource Management Systems (DERMS)

Introduction to Data Analytics

Micro-Grid Concepts and Designs
Distribution System Modeling and Simulation for DER

Fundamentals of Information and Communication Technology for... DER

Integration, Data Science,
29% 28%

Anomaly Detection Techniques and Methods
Telecommunications Technologies for Data, Metering, and Analytics

Analytics of Load Research

Cyber
ICT, 18% Security, 23%

Cyber Security Fundamentals for Power System Professionals...

DER Interconnection Processes and Screening
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The key trend is that ICT is lower ranking. Some interest in cyber security.  Prime categories are data analytics and DER Interconnection
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Combined 2019 & 2020 Course Prioritization Resulis

Weighted Based on Topic Area and Mean/Median Combination

Big Data Analytics for Electric Power Distribution Systems

Machine Learning 101 for the Electric Power Industry

Introduction to Data Analytics

Energy Storage Technologies, Applications, and Integration

Distributed Energy Resource Management Systems (DERMS)

Distribution System Modeling and Simulation for DER
Cyber Security Fundamentals for Power System...

DG Interconnection on Distribution Systems

Anomaly Detection Techniques and Methods
Telecommunications Technologies for Data, Metering, and...
Fundamentals of Information and Communication...

Micro-Grid Concepts and Designs

DER Interconnection Processes and Screening I
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The key trend is that ICT is lower ranking. Some interest in cyber security.  Prime categories are data analytics and DER Interconnection
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Together...Shaping the Future of Electricity
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