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Agenda
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I. Introductions
II. Training Course Description
III. Approach to Course Development
IV. Training Materials Review
V. Technical Training Delivery
VI. Operational Scenario Review
VII.Reference Materials
VIII.Request for Feedback
IX. Adjourn 
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Training Course Description
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TRS and PNNL collaborated to develop a Use of Time-Synchronized 
Measurements in the Real-time Ops Horizon training course (8 CEH). 

Course Summary: Provides an introduction to synchrophasor 
technology, describes the value it can provide in the Real-time Ops 
Horizon, and demonstrates how synchrophasor-based apps can be 
used to improve wide-area situational awareness and grid reliability.

Intended Audience: RC, BA and TOP System Operators and Ops 
Support staff tasked with monitoring and controlling the BES.

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Points:Highlight how the National Labs work directly with electric utilities, universities and other research institutions to tackle critical challenges that affect grid safety, reliability and productivity and are therefore uniquely positioned to be a hub for the electric industry’s training needs.Provide general course description. Emphasize that this course is focused on Real-time System Operations personnel that will use the technology to support the performance of reliability-related tasks. 



Training Course Description (Cont.)
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Training Location: Train-the-Trainer sessions and operator training classes held 
at offsite locations in Summer/Fall 2019. 

Training Cost: No registration fee (entities responsible for travel costs only). 

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Points:Explain that training was developed under DOE funding and class delivery will be free of charge. Explain how generic training materials will be made available to industry. Highlight that future training will take place at PNNL’s EIOC to leverage the state-of-the-art facilities (fully functional control room, synchrophasor-based apps).IMPORTANT POINT: Explain how this is the first of two time-synchronized measurement training classes that PNNL & TRS will collaborate to develop. Describe how PNNL is leveraging its state-of-the-art facilities to provide simulation-based training that is not currently available to industry. Advise that the class being described today will serve as a prerequisite as it provides a fundamental knowledge base for the second course. Also explain how a four-hour Use of Time-Synchronized Measurements to Perform Real-Time Assessments course was developed to compliment the first course for entities that can’t hold the training in a simulated environment. 



Overreaching Training Goals
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 Increase knowledge and advance use 
of synchrophasor technology by 
creating training materials that grid 
operators and electric utilities can 
integrate into their respective training 
programs. 

Provide train-the-trainer workshops to 
help electric industry trainers meet the 
underlying knowledge requirements 
before delivering company-specific 
training on the topic. 

OCTOBER 28, 2019



Approach to Course Development
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The general approach that PNNL and TRS applied to 
create electric industry training is as follows:

1. Analyze industry training needs.
2. Design the training course.
3. Develop the training materials.
4. Implement the training.
5. Evaluate the training.

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Points:PNNL and TRS applied the “ADDIE” approach to create these courses so they can be more easily integrated into functional entity training programs. However, there are a few key differences in how this training was designed, developed and delivered:Analysis – PNNL & TRS analyzed the high-level training needs of the industry. To do this we focused on recognizing new and advancing technologies, considered the impact of ongoing industry initiatives and evaluated recent events and lessons learned that are significantly impactful to industry.Design – Rather than design training specific to a utility or defined job role, we focused on, A) advancing the use of new technologies by effectively leveraging lab facilities, and B) providing “train-the-trainer” sessions to ensure underlying knowledge requirements are met.Develop – We worked directly with our Industry Partners to develop training materials that meet their respective needs. Implement – We worked with or Industry Partners to schedule “train-the-trainer” sessions and operator training classes.Evaluate – We established methods for evaluating training after delivery to identify potential areas of improvement. PARTICIPANT ENGAGEMENT: Engage participants in discussion about the approach that PNNL & TRS applied to gain feedback and identify potential areas of improvement. Use other relevant topics as a talking point if necessary (e.g., smart grid, cybersecurity awareness, non-dispatchable generation). 



Analyzing Training Needs
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Current State of Synchrophasor-Based Applications:
Widely deployed for use in the Operations Planning and 

Operations Assessment Horizons. 
Limited integration into the control room environment for 

use in the Same-day and Real-time Operations Horizon.

Solution: Develop training for System Operators and 
Operations Support staff to demonstrate how synchrophasor 
measurements can be used to support the performance of 
reliability-related tasks. 

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Points:Describe the value that sub-second, time-synchronized measurements can provide in the control room environment.Demonstrate how synchrophasor technology can be used to perform reliability-related tasks w/ an emphasis on incremental value. PARTICIPANT ENGAGEMENT: Ask by show of hands how many participants, 1) are a part of or support the operations training departments of their respective organizations, and 2) work for companies that have deployed synchrophasor-based apps in the control room. Depending on the response, engage participants in discussion about the nature and type of training that has occurred so far with a focus on known impediments. 



Designing the Training Course
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Lesson 1: Intro to Synchrophasor Technology
Lesson 2: NERC Functional Roles & Responsibilities 
Lesson 3: Recognizing Power System Oscillations
Lesson 4: Monitoring Frequency, Voltage & 

Real/Reactive Power
Lesson 5: Monitoring Phase Angle Differences

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Points:Provide detailed review of training lessons:Lesson 1: Explain how this class will likely by the first introduction to synchrophasor technology for most participants and therefore must be remedial in nature.Lesson 2: Emphasizes communication/coordination between functional entities to identify and address abnormal system conditions and unacceptable performance (highlight wide-area monitoring).Lesson 3: Describe opportunity to clearly differentiate between local and inter-area oscillations and natural vs. forced.Lesson 4: Speak to each topic while highlighting use of operational use cases to demonstrate value. Lesson 5: Describe opportunity to create common terminology and share lessons learned. NOTE: Initially considered including lessons on enhanced state estimation and voltage stability assessment but early feedback from Industry Participants indicated that it would be too much material for an eight-hour class. 



Developing Training Materials –
Lessons Learned
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Demonstrate Value in the Control Room – Developed content 
that will help entities build business cases.

Strong Operational Use Cases – Defined specific uses of time-
synchronized measurements to perform operational tasks. 

Flexible Assessment Methods – Designed a training course that 
allows for different assessment methods. 

Advanced Training Options – Will Consider additional training 
classes to address more advanced uses of the technology 
(enhanced state estimation, system islanding/blackstart restoration)

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Points:Explain how numerous parties reported the need to build business cases to continue integrating use of the technology at their respective locations.Describe the way operational scenarios were developed from actual system events shared with NASPI community.Highlight that training includes two different assessment methods (will be covered in detail during materials review via draft NERC ILA). Recognized quickly that early adopters of synchrophasor technology are interested in more advanced training options (i.e., need for multiple classes to meet different training needs). PARTICIPANT ENGAGEMENT: Ask participants if they have any other needs or wants that they would like addressed. 



Implementing Training
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 Limited number of operator training courses and “train-the-trainer” 
sessions were provided as part of this project. 

Grid Operators and Electric Utilities that request access to the 
training materials may customize and deliver the course at their 
respective facilities. 

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Points:Describe approach to offering “train-the-trainer” sessions and operator training classes.Identify upcoming training offers. 



Evaluating Training
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 “Train-the-Trainer” sessions held to receive feedback from industry 
training experts prior to course delivery. 

Course evaluation forms distributed at operator training classes to 
gather feedback and identify potential improvements to course 
materials and delivery methods. 

 Industry partners may be surveyed to gather additional feedback 
after-the-fact. 

OCTOBER 28, 2019



Training Material Review
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Review the following Use of Time-Synched Measurements in 
Real-Time Ops Horizon training documents: 

• Training Plan
• NERC ILA
• Training Presentation
• Instructor’s Guide
• Training Assessment
• Training Evaluation
• Supplemental Information Sheet 
• Time-Synched Measures Reference Document

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Point:Project and review each of the following documents individually:Training PlanNERC ILA – Review learning objectives and lesson content. Explain how the ILA is generic enough to allow for different types of operational scenarios based on company needs.Training Presentation – Provide high-level review of training presentation content. Highlight how operational scenarios are presented for each lesson to demonstrate the value add. Explain how different operational scenarios can be used if they show the incremental value that synchrophasor technology has to offer.Training Assessment – Explain how the training was developed to allow for a quick or checklist assessment based on company needs. Inform all that training provided by PNNL and TRS through the project included a quiz rather than a performance assessment (which will be included in the synchrophasor simulation course to follow).Training Evaluation – Review training evaluation.Supplemental Info Sheet – Review supplemental information sheet and explain how the various documents used to inform the training are listed for ease of reference. Time-Synched Reference Document – Review reference document created after CAISO “train-the-trainer” session. 



Technical Training Delivery
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TRS instructor to deliver the following course lessons to 
“train-the-trainer” session attendees to ensure underlying 
knowledge requirements are met: 

• Introduction to Synchrophasor Technology
• Power System Oscillations 

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Point:TRS instructor will project training presentation and present the two lessons similar to how the training would be presented to System Operators. The primary objective is to ensure the trainers have a fundamental understanding of synchrophasor technology and the value it provides in the control room environment. 



Operational Scenario Review
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TRS instructor to review each operational scenario with the 
“train-the-trainer” session attendees and discuss how each 
can be modified to meet their respective needs. 

OCTOBER 28, 2019

Presenter
Presentation Notes
Key Talking Point:TRS instructor will project training presentation and present the two lessons similar to how the training would be presented to System Operators. The primary objective is to ensure the trainers have a fundamental understanding of synchrophasor technology and the value it provides in the control room environment and are comfortable answering the questions included after each scenario. 



Reference Materials
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TRS Instructor to review reference materials and additional sources of 
information that attendees might find useful. 

OCTOBER 28, 2019



Requests for Feedback
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Roundtable discussion about the training to gather feedback:

Do you think this training will be of interest to your operators?

Do you think the training will provide value? 

Do you have recommendations for how the training could be 
improved?

OCTOBER 28, 2019



Contact Information
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Pacific Northwest National Laboratory Total Reliability Solutions, LLC

Eric S. Andersen, PMP

Project Manager/Mechanical Engineer 

902 Battelle Boulevard 

Richland, WA  99352 

Tel:  509-375-2735 

eric.andersen@pnnl.gov

Michael Cassiadoro

Owner/Principal Consultant

5924 NE Lessard Rd.

Camas, WA 98607

Tel: 360-836-9008

mcassiadoro@totalreliabilitysolutions.com
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