

Standard PER-005-1— System Operator Training


Standard Development Roadmap

This section is maintained by the drafting team during the development of the standard and will be removed when the standard becomes effective.

Development Steps Completed:

1. Standard Drafting Team appointed by the Standards Committee on June 21, 2006.
Proposed Action Plan and Description of Current Draft:

This is the second posting of the proposed standard and its associated implementation plan for a 30-day comment period, from September 26 – October 25, 2006.   
Future Development Plan:

	Anticipated Actions
	Anticipated Date

	1. Respond to comments and post a revised standard and implementation plan for a second comment period for 45-days.
	March 15 - May 1, 2007

	2. Respond to comments on the second draft of the proposed standard. 
	May 15, 2007

	3. Obtain the Standards Committee’s approval to move the standards forward to balloting.
	June 1, 2007

	4. Post the standard and implementation plan for a 30-day pre-ballot review.
	June 15 – July 15, 2007

	5. Conduct an initial ballot for ten days.
	July 15 – 26, 2007

	6. Respond to comments submitted with the initial ballot.
	August 15, 2007

	7. Conduct a recirculation ballot for ten days.
	August 15 – August 25, 2007

	8. Post for a 30-day preview for BOT.
	September 1 – September 30, 2007

	9. BOT adoption.
	October 15, 2007


A. Introduction
1. Title:
System Operator Training
2. Number:
PER-005-1
3. Purpose:
To ensure that System Operators performing real-time, reliability-related  tasks on the North American Bulk Electric System are competent to perform those reliability-related tasks.  The competency of System Operators is critical to the reliability of the North American interconnected electrical systems. 
4. Applicability:  
4.1. Functional Entities: 
4.1.1 Reliability Coordinator. 

4.1.2 Balancing Authority. 

4.1.3 Transmission Operator.
4.2. This standard applies to all system operator positions of the entities listed in 4.1 that have the authority and responsibility either directly or through communications with others,  to perform independent actions that impact reliability by producing a response from the interconnected electrical system that is real-time and concurrent with the causative action. This includes contract System Operators or System Operators performing such reliability-related tasks under delegation agreements.
5. Proposed Effective Date for Regulatory Approvals: July 1, 2007

B. Requirements 
R1. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall provide a training program developed using a systematic approach to training (SAT) that addresses reliability-related tasks performed by those positions identified in the applicability section of this standard. [Risk Factor: Medium]

R2. 
R3. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall conduct an analysis that results in the following outcomes [Risk Factor: Medium]:
R3.1. A list of reliability-related tasks by system operator positions. 

R3.2. 
R3.3. 
R3.4. The conditions, such as situations, triggers, circumstances, or events, under which the reliability-related tasks are performed.
R3.5. The actions to be taken in performing the reliability-related tasks, including identification of steps, references and tools used in performing the reliability-related tasks.
R3.6. The knowledge and skill needed to perform the reliability-related tasks. 

R3.7. The measurable or observable criteria for acceptable performance of the reliability-related tasks.
R2.1. 
R2.2. 
R3. 
R4. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall annually assess the training needs for the upcoming year of each position to determine the mis-match between the acceptable and actual performance. [Risk Factor: Medium]
R5. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall design and develop a training program with learning objectives and content derived from the results of the training analysis and training needs assessment. [Risk Factor: Medium]
R6. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall have an annual training plan for each position that identifies the topics, target audience, anticipated duration of each learning activity, and target schedule. [Risk Factor: Lower] 

R1.5. 
R6.1. 
R7. 
R8. 
R9. 
R10. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall implement its system operator training program by providing training as identified in the training needs assessment and the annual training plan.. [Risk Factor: Medium]
R7. Each Reliability Coordinator, Balancing Authority and Transmission Operator entity shall provide each system operator covered by this standard with at least 32 hours of emergency operations or system restoration training on an annual basis, using realistic drills or simulations simulating the system conditions, operating procedures, and communication processes in one or more of the subject areas listed in Appendix A, Emergency Operations Topics. [Risk Factor: Medium]
R8. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall assess the capabilities of each real-time System Operators to perform each assigned task that is on the list of reliability-related tasks. [Risk Factor: Medium]
R9. Each Reliability Coordinator, Balancing Authority and Transmission Operator shall annually conduct an evaluation of the training delivered to determine if the training prepared System Operators to meet the performance criteria of reliability-related tasks. [Risk Factor: Medium]
R10. 
R11. 
R12. 
R13. 
R14. 
R15. 
R16. 
R17. 
R18. 
R19. 
R20. 
R21. 
R22. 
R23. 
R24. 
R25. 
R26. 
C. Measures

M1. 
Each Reliability Authority, Balancing Authority and Transmission Operator shall have available for inspection evidence of a SAT developed training program for each of the positions identified as meeting the applicability of this standard.

M2.   
Each Reliability Authority, Balancing Authority and Transmission Operator shall have available for inspection the results of the current analysis, as specified in R2. 
M3.   

Each Reliability Coordinator, Balancing Authority and Transmission Operator shall have available for inspection the results of its latest assessment for each position, as specified in R3.
M4.  
Each Reliability Coordinator, Balancing Authority and Transmission Operator shall have available for inspection documentation showing its training program was developed, as specified in R4. 
M5. 
Each Reliability Coordinator, Balancing Authority and Transmission Operator shall have available for inspection its training plan for each position, as specified in R5. 

M6. 

Each Reliability Coordinator, Balancing Authority and Transmission Operator shall provide evidence that it has implemented the training program, as specified in R6.
M7. 

Each Reliability Coordinator, Balancing Authority and Transmission Operator shall provide evidence that each system operator has obtained 32 hours of annual emergency operations or system restoration training, as specified in R7.
M8. 

Each Reliability Authority, Balancing Authority and Transmission Operator shall have available for inspection assessments for each real-time System Operators, as specified in R8.

M9. 



Each Reliability Coordinator, Balancing Authority and Transmission Operator shall have available for inspection, the results of its latest evaluation of its System Operator training delivered, as specified in R9.

Compliance

6. Compliance Monitoring Process
6.1. Compliance Monitoring Responsibility

Regional Reliability Organization
6.2. Compliance Monitoring Period and Reset

· 
· 
· 
· 
The performance monitoring period for all requirements is one calendar year.  The performance reset period for all requirements is one calendar year.  
6.3. Data Retention
The Reliability Coordinator, Balancing Authority and Transmission Operator shall each retain evidence of compliance, as specified in each of the Measures, for three years



6.4. Additional Compliance Information

None. 

7. Violation Severity Levels 
7.1. Level 1:
7.1.1 SAT-Developed Training Programs 
7.1.1.1 The entity has a SAT-developed training program that addresses the reliability-related tasks for 75% to 99% of the applicable positions. 
7.1.2 Analysis Outcomes

7.1.2.1 The analysis produced four of the required outcomes.
7.1.3 
7.1.3.1 
7.1.4 
7.1.4.1 
7.1.5 Training Needs Assessment.

7.1.5.1 The entity conducted a training needs assessment for 75% to 99% of the applicable positions.

7.1.5.2 
7.1.6 Training Program

7.1.6.1 Training program does not include up to 10% of identified content from JTA and needs assessment for each position

7.1.7 Training Plan 

7.1.7.1 Training plan includes only three of the required items in R6 for each position

7.1.8 Trainer Qualifications

7.1.8.1 Trainer has < 40 hours of instruction in SAT

7.1.9 Annual Training Program Implementation

7.1.9.1 This severity level is not applicable for this requirement

7.1.10 32 Hours of EOP training

7.1.10.1 Up to10% of system operators in identified positions did not receive sufficient hours

7.1.11 Reliability Coordinator

7.1.11.1  1 element in R10.2 – R10.5 was not completed or R10.1 was not conducted

7.1.12 Documentation

7.1.12.1  Documentation does not include one of the required elements in R11

7.1.13 Evaluation of Training

7.1.13.1  Program evaluation is current but incomplete

7.1.14 Maintain Programs

7.1.14.1  > 0 < 10% of training content last provided was not reviewed or  updated before being used
7.1.15 Add level 1 for new requirement 
7.2. Level 2:

7.2.1 SAT-Developed Training Programs 
7.2.1.1 The entity has a SAT-developed training program that addresses the reliability-related tasks for 50% to 74% of the applicable positions. 

7.2.1.2 
7.2.2 Analysis Outcomes

7.2.2.1 The analysis produced three of the required outcomes.
7.2.3 
7.2.3.1 
7.2.4 
7.2.4.1 
7.2.5 Training Needs Assessment
7.2.5.1 The entity conducted a training needs assessment for 50% to 74% of the applicable positions.

7.2.5.2 
7.2.6 Training Program

7.2.6.1 Training program does not include up to 30% of identified content from JTA and needs assessment for each position 

7.2.7 Training Plan 

7.2.7.1 Training plan includes only two of the required items in R6 for each position 

7.2.8 Trainer Qualifications

7.2.8.1 Trainer has less than 30 hours of instruction in SAT Annual 

7.2.9 Training Program Implementation

7.2.9.1 Training program was implemented but not based on both needs assessments and the annual training plan 

7.2.10 32 Hours of EOP training

7.2.10.1 At least 20% of system operators in identified positions did not receive sufficient hours

7.2.11 Reliability Coordinator

7.2.11.1  Two elements in R10.2 – R10.5 were not completed or R10.1 was not conducted

7.2.12 Documentation

7.2.12.1  Documentation does not include two of the required elements in R11

7.2.13 Evaluation of Training

7.2.13.1   Program evaluation exists but is older than a year but less than two years old

7.2.14 Maintain Programs

7.2.14.1  More than 10% but <15% of training content last provided was not reviewed or  updated before being used
7.2.15 Add level 2 for new requirement 
7.3. Level 3:

7.3.1 SAT-Developed Training Programs
7.3.1.1 The entity has a SAT-developed training program that addresses the reliability-related tasks for 25% to 49% of the applicable positions. 

7.3.2 
7.3.3 
7.3.4 Analysis Outcomes
7.3.4.1 The analysis produced two of the required outcomes.
7.3.4.2 
7.3.5 
7.3.5.1 
7.3.6 Training Needs Assessment
7.3.6.1 The entity conducted a training needs assessment for 25% to 49% of the applicable positions. 
7.3.6.2 
7.3.7 Training Program

7.3.7.1 Training program less 50% of identified content from analysis and needs assessment for each position

7.3.8 Training Plan 

7.3.8.1 Training plan includes only one of the required items in R6 for each position

7.3.9 Trainer Qualifications

7.3.9.1 Trainer has less than 20 hours of instruction in SAT

7.3.10 Training Program Implementation

7.3.10.1 Training program was implemented but was not based on either needs assessments or the annual training plan

7.3.11 32 Hours of EOP training

7.3.11.1 At least 30% of system operators in identified positions did not receive sufficient hours

7.3.12 Reliability Coordinator

7.3.12.1  3 of the elements in R10.2 – R10.5 were not included in the training program or R10.1 was not conducted

7.3.13 Documentation

7.3.13.1  Documentation does not include three of the required elements in R11

7.3.14 Evaluation of Training

7.3.14.1   Program evaluation exists but is older than two years but less than three years old

7.3.15 Maintain Programs

7.3.15.1  More than 15% but < 20% of training content last provided was not reviewed or  updated before being used
7.3.16 Add level 3 for new requirement 
7.4. Level 4:

7.4.1 SAT-Developed Training Programs 
7.4.1.1 The entity has a SAT-developed training program that addresses the reliability-related tasks for less than 25% of the applicable positions. 

7.4.2 
7.4.2.1 
7.4.3 Analysis Outcomes
7.4.3.1 The analysis produced no more than one of the required outcomes.
7.4.4 
7.4.4.1 
7.4.5 Training Needs Assessment
7.4.5.1 The entity conducted a training needs assessment for less than 25% of the applicable positions.
7.4.5.2 
7.4.6 Training Program

7.4.6.1 30% of the identified content from the analysis and needs assessment for each position
7.4.7 Training Plan 

7.4.7.1 No Training plan for any of the identified groups
7.4.8 Trainer Qualifications

7.4.8.1 Training was developed or delivered by a trainer that has no instruction in SAT, or training was developed or delivered by a subject matter expert without the supervision of a trainer qualified as specified in R7
7.4.9 Training Program Implementation
7.4.9.1 No training program was implemented 
7.4.10 32 Hours of EOP training

7.4.10.1 40% or more of system operators in identified positions did not receive sufficient hours
7.4.11 Reliability Coordinator

7.4.11.1  No elements of R10.2 – 10.5 were completed or R10.1 was not conducted
7.4.12 Documentation

7.4.12.1  Documentation does not include any of the required elements in R11
7.4.13 Evaluation of Training
7.4.13.1  No program evaluation, or program evaluation is older than three years
7.4.14 Maintain Programs
7.4.14.1  No evidence of training being maintained, or more than 20% of training content last provided was not reviewed or  updated before being used
7.4.15 Add level 4 for new requirement 

D. Regional Differences

None.
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Appendix A: Emergency Operations Topics
These topics are identified as meeting the topic criteria for Emergency Operations training per requirement 9 of this standard.

A. Recognition and Response to System Emergencies

1. Emergency drills and responses

2. Communication tools, protocols, coordination

3. Operating from backup control centers

4. System operations during unstudied situations

5. System Protection

6. Geomagnetic disturbances weather impacts on system operations

7. System Monitoring – voltage, equipment loading

8. Real-time contingency analysis

9. Offline system analysis tools

10. Monitoring backup plans

11. Sabotage, physical, and cyber threats and responses
B. Operating Policies Related to Emergency Operations

1. NERC standards that identify emergency operations practices (e.g. EOP Standards)
2. Regional reliability operating policies

3. Sub-regional policies and procedures

4. ISO/RTO policies and procedures
C. Power System Restoration Philosophy and Practices

1. Black start

2. Interconnection of islands – building islands

3. Load shedding – automatic (under-frequency and under-voltage) and manual

4. Load restoration philosophies
D. Interconnected Power System Operations

1. Operations coordination

2. Special protections systems

3. Special operating guides

4. Voltage and reactive control, including responding to eminent voltage collapse

5. Understanding the concepts of Interconnection Reliability Operating Limits versus System

Operating Limits

6. DC tie operations and procedures during system emergencies

7. Thermal and dynamic limits

8. Unscheduled flow mitigation − congestion management

9. Local and regional line loading procedures

10. Radial load and generation operations and procedures

11. Tie line operations

12. E-tagging and Interchange Scheduling

13. Generating unit operating characteristics and limits, especially regarding reactive capabilities and the relationship between real and reactive output
E. Technologies and Tools

1. Forecasting tools

2. Power system study tools

3. Interchange Distribution Calculator (IDC)

F. Market Operations as They Relate to Emergency Operations

1. Market rules

2. Locational Marginal Pricing (LMP)
3. Transmission rights

4. OASIS

5. Tariffs

6. Fuel management

7. Real-time, hour-ahead and day-ahead tools
Appendix B: Systematic Approach to Training Instructor Training Program Criteria

This document is based on Guidelines for Instructor Training and Qualifications published by the National Academy for Nuclear Training.  This appendix serves as a guide to identify what the instructors of  organizations should be competent in for training development and delivery. Programs that can be counted towards requirement 7 of this standard should contain content as identified in this appendix.
Discussion
Each training organization should analyze its training-related work activities to ensure that reliability-related tasks and associated knowledge and skill requirements are identified and included in instructor training programs.  Qualification requirements should be established for all company and contract personnel who perform training activities.  All contract instructors, short and long-term, must meet the qualification requirements for the subjects they teach.

Subject-matter experts (SMEs) should receive sufficient coaching and monitoring from qualified instructors to enable them to effectively conduct the training activity.  This coaching can be provided separate from the instructor training program.  Entities should consider training SMEs on applicable portions of the instructor training program if they are expected to instruct classes on a routine basis.

Technical Competence
Training personnel who perform as SMEs in the development, presentation, or evaluation of technical instruction must possess technical qualifications consistent with their assignments.  Technical qualifications of SMEs include theoretical and practical knowledge and practical work experience at or above the level that is required of the trainees.

Interpersonal Skills Qualification
The ability to develop and provide effective technical training is effected by the interpersonal skills of training personnel.  Communication skills and a positive demeanor are among the interpersonal skills that impact instructional effectiveness.  Competent instructors possess strong communication skills and can present varying perspectives of instruction to address different learning styles.  The abilities to organize and present information both orally and symbolically are crucial to ensure that the information is received as intended.  Other skills include the ability to listen and respond to questions, to phrase questions that stimulate student involvement and learning, and to deal effectively with conflict.

Instructor Training - Discussion
Initial instructor training is designed to ensure that instructors possess the technical competence and instructional skills necessary to conduct quality training.  Instructor initial training prepares individuals to perform training system development activities and training-related reliability-related tasks.  Course content prepares instructors for important and difficult reliability-related tasks in various training settings.  To ensure that instructor trainees have mastered learning objectives, performance in the appropriate training setting(s) is evaluated.  

Instructor Training - Orientation
Orientation training provides the instructor trainee with a background of the training environment in the electric power industry.  Recommended content for an orientation module includes the following:

· fundamentals of performance-based training and the systematic approach to training

· corporate and industry training policies and procedures related to training

· facilities, equipment, and services that support training

· the ethical and integrity issues of training

Instructor Training - Instructional Skills
Instructional skills initial training provides the instructor with the necessary knowledge and skills to implement training efficiently and effectively in various training settings.  To accomplish this objective, it is essential that training be provided to personnel who perform important and difficult training reliability-related tasks, regardless of their job titles.  Instructor trainees who will perform training development activities, such as analysis, design, development, and evaluation, are trained on the respective areas.  Temporary instructors receive training to support the instructional roles they fulfill.  Recommended content for instructional skills training includes the following:

· job and needs analysis

· instructional design

· developing and sequencing learning objectives

· planning and developing an instructional unit

· instructor guides / lesson plans

· instructional methods

· selecting, developing, and modifying instructional materials and media

· using operating experience

· the role of the instructor

· instructional principles

· presenting classroom instruction

· evaluating trainees

· questioning techniques

· on-the-job training

· individualized instruction (self-study)

· developing test items, written tests, and oral tests for learning assessments

· maintaining and using trainee and program records

· trainee stress

· training evaluations

· adult learning principles

Instructor Training - Program Content
Job and Needs Analysis

Competence in this area enables the instructor trainee to perform analyses to identify training requirements.

Instructional Design

Competence in this area enables the instructor trainee to identify & use the following:

· training needs

· job and reliability-related tasks analysis results

· correctly sequence learning objectives

Learning Objectives

Competence in this area enables the instructor trainee to develop and sequence learning objectives for effective training.  Topics include:

· types of learning objectives

· basic components of learning objectives

· organization and sequencing learning objectives

· hierarchy of learning

Instructional Units

Competence in this area enables the instructor trainee to perform the following in the developing instruction:

· planning a unit of instruction

· selecting proper subject matter content

· selecting learning objectives for a unit of instruction

Instructor Guides / Lesson Plans

Competence in this area enables the instructor trainee to develop and use instructor guides / lesson plans correctly.  Topics include:

· purposes

· types

· basic components

· planning

· preparation

· use

Instructional Methods

Competence in this area enables the instructor trainee to select and use an appropriate method of instruction for a given situation.  Topics include:

· lectures

· discussions

· practical discussions

· facilitation

· tutoring

· creative instructional techniques to promote trainee involvement

· field activities

Instructional Materials and Media

Competence in this area enables the instructor trainee to identify, develop, and modify instructional materials appropriate for use in specific instructional situations.  Topics include:

· need for and purpose of instructional materials

· types of instructional materials and media

· selection of appropriate instructional materials and media

· correct use of instructional materials and media

· characteristics of effective instructional materials and media

Operating Experience

Competence in this area enables the instructor trainee to identify sources of operating experience and integrate the experience into the training.  Topics include:

· purpose and benefits of using operating experience

· sources of operating experience

· screening operating experience for training significance

· incorporating operating experience into training

· ways to effectively present operating experience information

Role of the Instructor

Competence in this area enables the instructor trainee to identify attributes of a good instructor and define the expected role in training.  Topics include:

· the competent instructor

· desire to teach / instruct

· instructor / trainee relationships

· instructor’s role in the total training effort

Instructional Principals

Competence in this area enables the instructor trainee to identify the following:

· how trainees learn

· factors that affect learning

· different approaches to learning

· instructional techniques to support learning styles

Classroom Instruction

Competence in this area enables the instructor trainee to demonstrate correct practice in the following areas:

· communication techniques

· pacing of instruction

· response to trainees

· control of the class

· physical setting and arrangement of the classroom

· techniques to optimize learning

Trainee Evaluation

Competence in this area enables the instructor trainee to evaluate trainees and training effectiveness.  Topics include:

· purpose of trainee evaluation

· methods of trainee evaluation

· methods to measure trainee and training effectiveness

Questioning Techniques

Competence in this area enables the instructor trainee to identify apply good questioning techniques.  Topics include:

· purposes of questioning

· benefits of questioning

· types and levels of questions

· how and when to ask questions

· interpretation of trainee responses

· summarization of responses to reinforce correct answer

· regaining control of the class to continue training

On-the-job Training (OJT)

Competence in this area enables the instructor trainee to plan, conduct, and evaluate on-the-job training activities.  Topics include:

· description of OJT

· working with management

· advantages and disadvantages of OJT

· planning, conduct and monitoring OJT

· planning and conducting reliability-related tasks performance evaluation (TPE)

(evaluation of OJT)

· differentiation of OJT and TPE

· creation and maintenance of records

Individualized Instruction (Self-Study)

Competence in this area enables the instructor trainee to demonstrate an understanding of developing and managing individualized instruction (self-study).  Topics include:

· principles of individualized instruction

· types of individualized instruction method

· role of the instructor

· evaluation of individualized instruction

(prepare and conduct learning assessments for individualized instruction)
Tests and Test Items (Learning Assessments)

Competence in this area enables the instructor trainee to develop, administer, and grade performance based learning assessments.  Topics include:

· purpose of testing / learning assessments

· types of measuring instruments

· bases of the test / learning assessment

· relationship of test items to learning objectives

· types and use of test items

· planning of the test / learning assessment

· construction of test items and the test / learning assessment

· administration of the test / learning assessment

Trainee and Program Records

Competence in this area enables the instructor trainee to identify necessary trainee and program records and maintain those records as required by company and industry policies and procedures.  Topics include:

· creation of records

· types of records to be maintained

· maintenance of records

· use of records

· analysis of records as part of training program evaluation

Trainee Stress

Competence in this area enables the instructor trainee to identify the common signs of trainee stress and implement the appropriate action.  Topics include:

· social/behavior problems

· symptoms of stress

· dealing with stress problems

· legal implications caused by instructors involvement or noninvolvement

Training Evaluations

Competence in this area enables the instructor trainee to perform the following evaluation activities to identify area for improvement of training:

· monitoring of personnel performance

· review of post-training evaluations

· analysis of learning assessment results to determine revisions necessary in training materials, instruction, or learning assessments

· evaluation of trainee feedback

· evaluation of management feedback

· evaluation of personnel performance for additional training needs

Adult Learning Principles

Competence in this area enables the instructor trainee to understand and apply adult learning principles to the training environment.  Topics include:

· characteristics of adult learners

· relationship between instructor and adult trainees

· adult methods of learning

· methods of instructing adults

· establishing adult learning climates

Reference:

National Academy for Nuclear Training, (1998), Guidelines for Instructor Training and Qualification, (ACAD 97-014). 
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