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MISSION STATEMENT

Power Plant Operator Training Program provided the employees of Typical Power Plant, will be of the highest quality that can be achieved and consistent with the needs of each individual employee.  This Training Program will be presented in a manner that enhances the ability of the Power Plant Operators to offer quality energy services of a superior value in a safe and environmentally responsible nature.  

1.0
INTRODUCTION

The purpose of this document is to describe the key elements of the Typical Power Plant Operator Training Program.  This is a working document and will change as elements of the program are developed and modified. 

The following are the overall objectives for establishment of the Training Program:

· Create a standard training curriculum that will be used to provide site-specific operator training.  The site-specific training will be designed in a modular format and the modules will be developed with sufficient detail so they are repeatable.
· The training program will consist of initial training modules that provide the trainees with the fundamental knowledge and skills that fully prepare them to learn and comprehend the information and tasks that are taught in the subsequent training modules. 

· The plant-training module will include a knowledge and performance test to ensure competency.  Each trainee will be required to formally certify in each process area.  

· A Plant Training Team will be assembled to assist the training effort by identifying plant training needs, developing training standards, and participate in the re-testing of individuals who fail to pass exams.  The Plant Training Team will also help assess the effectiveness of the training program and make recommendations for improvement. 

· Knowledge and Performance Assessments will be conducted to determine what refresher training will be necessary to ensure operators maintain a minimum standard of competency. 

The Typical Power Plant Power Plant Operator Training Program includes five categories of training; New Employee Orientation, Safety/Regulatory, Initial Power Plant Operations, Specific Process Systems Training, and Advanced Operator Training.  Training for each job category is divided into Training Modules, including evaluation tests and OJT exercises that are designated for the specific job classification.  In general, training is sequenced to progress from basic information for new employees to more specific training for more experienced employees.

The training is structured for participants to gain the knowledge necessary to meet all training requirements, in a progressive manner, whereby the prerequisite for each training module requires successful completion of the previous training module requirements.  

Regulatory Compliance Training will be an ongoing requirement of all plant personnel.  This training is implemented in Basic Plant Operator Level Training.  The Basic Typical Power Plant, Power Plant Operator Training is designed to meet the training requirements of various government agencies including OSHA, DOT, and EPA.

Data from Training Progress Monitoring Cards, documented results of the Evaluation Tests, OJT Exercises and Oral Examinations are recorded in the individual employee’s personnel records and are used to evaluate each employee’s capabilities and achievements. 

The Typical Power Plant Operator Training Plan is divided into four sections.  Section 1.0 is an introduction to the training plan; Section 2.0 presents the overall concept of the Typical Power Plant Operator Training Program.  Section 3.0 discusses individual Training program responsibilities and Section 4.0 contains Training procedures. 

Appendix 1 is the Typical Power Plant Operator Training Book.  The Site Specific Training Plan and Plant Operator Training Book will contain a list the Training Modules and Training Progress Monitoring Cards (TPMCs) to be used by Power Plant Operators.

2.0
TRAINING CONCEPT

The development and implementation of the Typical Power Plant Operator Training Program were done in a series of inter-related steps and processes as illustrated below:


Each of these steps or processes is described in detail in subsequent paragraphs.

2.1
Define Plant Operator Processes

In this step, training processes were defined to reflect the typical process area responsibilities associated with the job duties of a Power Plant Operator.  
These process areas include the knowledge and performance objectives associated with those process area responsibilities for each Power Plant Operator.   

2.2 Develop Training Curriculums 

The process areas identified for Plant Operators are organized into modular outlines.  Grouping similar skills and knowledge process requirements into individual modules, and then sequencing these modules in accordance with good training practice accomplish this.  The training progresses, from basic employee orientation and safety training to specific training in specific job knowledge and skills.  The general progression of the training is as follows:

· New Employee –Plant Operator Year 1 Modules - This includes initial modules on Corporate and Plant administrative policies and procedures, a new apprentice orientation, basic power plant Safety and Regulatory Compliance Training (OSHA, EPA, DOT) , Technical, Computer and Primedia Modules  

· Year 1 Plant Operator,  Year 2 Auxiliary Operator,  Year 3 Unit Operator Assistant, Year 4 Unit Operator, and Year 5 Shift Supervisor Modules - This training uses the generic power plant operators training program to train operators on the basic principles of Thermal Plant Operations.  The intent of the initial training is to provide the new trainee with the fundamental knowledge and skills they will need as they progress through the training program.  Initial Training Modules will be completed before beginning any plant specific systems training.  
· Specific Process Modules for Power Plant Operators – These modules are associated with specific process areas.  Station management, based on the needs of the plant, will determine the order in which the operator trainee sequences through the various process areas.  The site-specific modules will be defined in the station specific training plan.  

· Power Plant Operator Training – These modules continue the Power Plant Operator’s training in preparation of operating the plant controls.  This includes plant startup, normal operation and shutdown each plant Unit.  This includes modules on Combustion Controls; training in Unit operation and emergency procedures, response to Unit alarms and includes advanced training on improving plant heat rate and efficiency, Typical Power Plant Service Manuals, and Electric Utility Systems Operation. 

2.3
Validation of Program Requirements

There are a variety of laws, policies and guidelines that regulate the use of tests and performance measures that are contained in this program.  The purpose of these regulations in general is to prevent discrimination in the workplace. 

To implement these regulations, in 1978, the Equal Employment Opportunity Commission (EEOC), the Office of Personnel Management, The Department of Justice, and the Department of Labor adopted and published a document entitled "Uniform Guidelines on Employee Selection Procedures (1978; 43 FR, August 22, 1978)", more commonly referred to as Uniform Guidelines. 

The Uniform Guidelines are designed to provide the framework for determining the proper use of tests, OJT Exercises, and other selection procedures used for any employment decisions.  Employment decisions include but are not limited to hiring, referral, promotion, retention, demotion, licensing and, selection for training, transfers or membership.  

To ensure the intent and purpose of these regulations are satisfied, a program validation study is needed to ascertain that the job requirements defined in the modular outline of the Training Program are valid job requirements. 

2.4
Define Training Process

The plant specific Training Process for Power Plant Operators is designed to meet the development standard, which includes the key elements that must be contained in every training module to ensure the trainee has knowledge of each system and can perform the required tasks.  

All courses will be developed to meet the minimum standard to keep a consistent level of training.  The overall concept uses classroom training and self-study is to teach basic knowledge about Power Plant Operation and Theory.  The Training Process requires OJT Training Exercises and practical demonstrations of on-the-job skills. 

The self-study process is supported with prepared training and reference materials.  A selected training instructor(s) supported by lesson plans, and audiovisual training materials, as needed, conducts classroom training.  Prepared commercial training programs are used as needed.  OJT Training is supported with OJT Training Exercises specific to each plant Unit.

The key elements in each module are as follows:

Formal Training

The key components that are included in all formal training are:

· The purpose of the system and associated equipment

· The system and equipment operational descriptions

· The systems’ relationship to other plant systems

· Safety hazards associated with the system and the equipment

· Environmental factors and concerns associated with the system

· A structured system walk down

· Test for comprehension

All formal lessons will be documented in an Instructors Guide that is in MS WORD format and utilizes a common design that contains sufficient detail so the lesson is repeatable.  Each Instructors Guide will include the following detail:

· Lesson Purpose

· Lesson Objectives

· Tools Needed

· Lesson content and strategies

· All Training Aids

· All Student Handouts

Operational Procedure Formal Review

This phase of the training is to ensure the operator has had formal instruction on all procedures associated with the particular training module.  The person designated to conduct the formal review will discuss each item of the procedure to ensure the trainee has a complete understanding.  The trainee will also be instructed how to perform any tasks described in the procedure.  (The task instruction can take place in the “OJT” portion of the training module)  At the conclusion of the formal review process, the trainee will be tested for comprehension.
On-the-Job Training

This phase of the module is a formal process that gives the trainee hands-on training on how to perform all the various tasks that will be required to operate the system and the associated equipment.  The outcome of the OJT is to make the trainee proficient at performing all the required tasks.  The hands-on instruction must include:

· System and equipment startup

· System and equipment normal operation

· System and equipment shutdown

To ensure that each trainee receives consistent OJT, the specific tasks the trainee must perform will be identified in the Job Performance Measures (JPM).  The Instructors Guide will also include any specific instructions or knowledge that must always be included in the OJT.

System Checks

This phase involves formal instruction on how to properly perform all system and equipment checks.  The formal process will ensure consistency and accuracy in checking the equipment.  The formal instruction must include:

· How to perform each specific check

· The frequency of each check

· System adjustments that are made to bring the checked parameter within operational limits

· Process parameters operating limits which could include:

1. Normal, high and low limits

2. Noise 

3. Vibration

4. Smell

“Standard Operator Routes” will be developed and documented to include all checks, frequency and process limits so the instruction is accurate and consistent.

At the conclusion of the formal instruction, the trainee must prove competency by demonstrating that they can perform all system checks and system adjustments on their own.   

Knowledge and Job Performance Measures (JPM’s)
To ensure the trainee understands the system and can perform the specific operational and maintenance tasks, each trainee will be formally tested during or at the completion of each module.  The formal testing will consist of two parts – a written exam and a performance test.  

The written exam must be completed with a 70% or better score.  The written exam will be a predetermined number of questions randomly generated from a bank of questions.  The performance test must be judged to be satisfactory.  The specific tasks in the test will be identified and documented so all trainees are judged on the same JPM’s. 

2.5
Typical Power Plant Operator Training Book

The Power Plant Operators Training Book will provide the Power Plant Operators with a detailed list of the training requirements for progression through the Typical Power Plant Operators Group.

Performance and training requirements are listed in the Training Book on the Training Progress Monitoring Cards (TPMC).  Each Plant Operator is provided with a TPMC as appropriate for his/her job classification.  

The Plant Technical Trainer will oversee the individual’s training progress.  The Technical Trainer will be required to verify all TPMC information prior to any change in the employee’s status.  The Shift Supervisor also has the responsibility to provide the employee with help and recommend any needed training.

The training requirements listed on the Employee Training Progress Monitoring Cards will be signed off by designated employees, usually a Shift Supervisor, Technical Trainer, or an employee who has sufficient system or area expertise to be able to train any individual in a selected area.  The instructors performing this training will sign on classroom training evaluation listed in the Training Monitoring Cards.

All Training Records and Information will be maintained in the employee’s personnel files as part of the employee’s records.  

2.6
Training Needs Assessment

Individual Competency Assessment is used to identify those areas where training is needed.  Individual employees are interviewed in the presence of a supervisor or Technical Trainer to determine their competency in the requirements of each training module.  The Individual Competency Assessment is administered to all Power Plant Operators, and the results analyzed to define those areas in which training is required.  
 

2.7
Written Evaluation Tests, OJT Exercises and Oral Boards 

In addition to completing the training requirements as listed on the TPMC, Power Plant Operator’s knowledge, skills and abilities will be evaluated using written tests, OJT Exercises.

The Evaluation Tests are written tests that are normally administered upon completion of the requirements for a given Power Plant Operator job level.  Individual test questions for each module of the Training Program are contained in a test bank.  Test items will be selected on a random basis from the test bank when a test is administered.

The test items are designed to evaluate a representative sample of an individual’s knowledge about power plant operations.  Some of the questions on the tests are general in nature about power plant theory and safety requirements while others are specific to the systems and operation. 

Written tests may also be used in the classroom for evaluating knowledge levels of the trainees.  Where commercially purchased materials are used, the test items provided with the materials will be used.  These tests shall focus on what the employee needs to know to successfully complete individual modules of the Training Program.
OJT Exercises are used to train and evaluate a representative sample of skills and abilities needed at each job level.  The purpose of the OJT exercises is to ensure that each Power Plant Operator at every job level is able to correctly perform critical and key job functions.  

The OJT exercises are provided as a tool for Training Facilitators or other designated individuals to ensure the evaluation process is fair and equal for all employees.

Annual Refresher Training 

Each operator will be given a “needs assessment” test to determine the refresher training they will be required to complete to maintain process knowledge and job task competency.  The "needs assessment” testing will be an in depth written examination and evaluation process designed to identify the operator’s knowledge and performance deficiencies.  The Station Technical Trainer will use these evaluations to develop the annual training schedule that will address each individual’s training needs.  Each operator will be required to successfully complete the annual refresher training.  If an operator fails to pass or complete the refresher training, they will be required to formally re-certify in the specific process area(s). 

The Plant Technical Trainer will evaluate the overall operator training needs and schedule classes where deficiencies are common to a large number of people.  The operators will address their own specific training needs by completing the associated self-directed training modules.

2.8
Validation of Evaluation Tests and On-the-Job Training Exercises (OJT’s)

The E.E.O.C. Uniform Guidelines for Testing and Evaluation (as described previously in Section 1.4) apply to Evaluation Tests and OJT Exercises used in the Power Supply Training Program.  To ensure the intent and purpose of these regulations are met; all evaluation tests and OJT’s included in the program shall be carefully cross-referenced to the validated training modules.  These processes will make certain that all the evaluation items are job content valid to job requirements of the Typical Power Station.

The Technical Trainer is responsible for restricting access of unauthorized personnel to exams and answer sheets.  An approved and validated question bank for each module will be developed and the questions will be automatically randomized for each test.

2.9
Plant Specific Training Materials

Plant System Descriptions, Operation and Training Procedures, and OJT Exercises have been developed to support the Training Program.  These System Descriptions, Operation and Training Procedures, and the OJT Exercises have been prepared specifically for The Typical Power Plant to be used as training reference tools.  These procedures and exercises will act as a basis for employee training and retraining.  This important information will be reviewed and updated on a regular basis to reflect specific conditions of the plant. 

2.10
Typical Power Plant Operator Training Plan

Implementation of the Power Plant Operators Training Program at the Typical Power Plant requires a formal Training Plan that defines the concept of the program, assigns responsibilities of administering the program, and details the training and evaluation methods to be used.  This document was prepared to provide the standard requirements.  Subsequent paragraphs will describe in detail the procedures for administering and implementing the Typical Power Plant Operator Training Program.

3.0
TRAINING PROGRAM RESPONSIBILITIES

The training organization consists of the Plant Manager and the Power Plant Technical Trainers.  They are assisted in providing the training by designated Plant employees and by staff training personnel.  This section describes the individual responsibilities for training of these individuals.

3.1
Plant Manager

The Plant Manager authorizes the implementation of the Training Plan.  The Plant Manager has overall responsibility for all training functions.

3.2
Plant Technical Trainer

The Plant Technical Trainer reports to Plant Management and is responsible for the overall day‑to‑day coordination of all training efforts at the plant.  He/she is directly responsible for the following:

· Administration and implementation of the Training Program

· Implementation of all required classroom and on-the-job training sessions

· Assisting the first line Supervisors in identifying training needs

· Scheduling of all training at the plant

· Maintaining a critique system for addressing comments

· The preparation, revision, and distribution of all training materials

· Developing and maintaining the document control system for all training documentation

· Developing and supervising the utilization of all tests and evaluations

· Evaluating and coordinating the purchase of training materials and services

· Directing the activities of temporary instructors

3.3
Shift Supervisors

The Shift Supervisors have an overall responsibility for ensuring that the personnel assigned to them are properly trained.  They will be responsible for the following:

· Assisting the Technical Trainer in evaluating initial training needs 

· Monitoring of the on‑the-job Training progress for all assigned personnel

· Evaluating the job knowledge, skills, and abilities of assigned personnel

· Identifying employee discrepancies in job methods or procedures

· Providing instruction in new plant changes to assigned personnel
3.4
Assigned Classroom Instructors

Temporary assignments may be given to qualified employees to provide classroom instruction in their area of expertise.  The assigned classroom instructors will receive direction from the Plant Technical Trainer when designing and performing classroom instruction.  During the assignment, they are directly responsible for the following:

· Developing Training Documentation and Training Materials

· Reviewing Lesson Plans

· Obtaining specified videotapes, workbooks, and supplement material

· Update material for class

· Check class roster

· Set up classroom ‑ tables, chairs, etc.

· Check classroom supplies and equipment needed

· Interacting with trainees to assist them in meeting their training goals

· Check roster for attendance and supply necessary documentation for trainees’ permanent training record

· Maintain class decorum

· Instruct, test, and have student complete evaluation sheets

· Turn in Evaluation sheets to Station Technical Trainer

· Return all classroom materials to proper place

3.5
Assigned Evaluators

The Plant Management Team will make Evaluator assignments.  Evaluators will be plant individuals who possess a high level of expertise in the disciplines that are evaluated and selected.  Training functions are assigned in addition to their regular work assignments.  They are directly responsible for the following:

· Providing OJT instruction

· Maintaining training documentation and training materials

· Interacting with trainees to assist them in meeting their training goals

· Assisting in performing classroom instruction when necessary

3.6
Individual Employees

The trainee will be required to formally certify in each “process area” at the completion of the associated training modules.  The process areas are defined in the training curriculum along with the associated training modules.

The training modules will be grouped into the major plant processes and the trainee must successfully demonstrate to the Plant Management that they can competently perform the required operational and maintenance tasks associated with the specific process.  The program will consist of two parts – a written exam and a performance exam.  The written exam will consist of a predetermined number of questions randomized from the module test question bank.  The performance testing will consist of a predetermined number of tasks selected from the modules Job Performance Measures.  The trainee must be a “process area certified” before they are allowed to actually operate the plant systems/equipment associated with the specific process. 

4.0
TRAINING PROCEDURE

This section details the procedure initial implementing the Training Program for the routine day-to-day management.   

The initial step in implementing the program consists of assessing what training is needed and preparing individual Training Progress Monitoring Cards (TPMC) for each individual Plant Operator based on their training needs and current job capabilities.   

4.1
Preparing Training Progress Monitoring Cards (TPMC)

An individual Training Progress Monitoring Card must be prepared for each individual Plant Operator.  This requires determining what the employee's training needs are, and then specifying those needs and requirements on the TPMC.  This will be done through use of Individual Competency Analysis, by a review of individual training and personnel records, through use of OJT exercises to assess current capabilities, and from Station Management and appropriate Training Committee recommendations.  Therefore, the TPMC will allow for the employee’s previous experience and knowledge.  It also provides a method of defining the Training requirements the employee needs to complete for their job assignment.  The process for preparing the TPMC is illustrated below.


As illustrated, using this process each Power Plant Operator’s Training requirements are specified on the Training Progress Monitoring Card (TPMC).  Current employees will use the TPMC for the next higher level job position in most cases.  However, their individual TPMC’s may have additional items added from a lower level job position if it is determined that additional training is needed in specific areas.  

4.1.1
Training Needs Assessment

A Training Needs Assessment Test is used to determine the skills gap that exists between what an employee needs to know and what the employee already knows.  The Training Needs Assessment Test is based on the Power Plant Operator job knowledge requirements as listed in each training module.  Administering the Training Needs Assessment Test will help to determine current knowledge and skill levels of the employee. 

However, the Training Needs Assessment test is somewhat limited in the number of questions that can be included from each module, it will only be used as a general indicator of areas where an employee needs training.   

The Training Needs Assessment Test is most useful in determining training needs for a group of employees through evaluation of the data in terms of for which training modules the group had the most incorrect responses.  

4.1.2
Training and Personnel Record Review

This step consists of reviewing individual records to ensure that the employee is given credit for previous accomplishments.  This includes accomplishments both as a Power Plant Operator and in other related job positions.  The information obtained as a result of this review should be documented in the employee’s current training record.

When reviewing training records, it is important to remember that the content of the previous training should be taken into account as well as trying to match previous training courses with module titles on the TPMC’s.  To more clearly define what training is required for a particular module listed on the TPMC, review the training module outline and then compare that to the course outline.  If specific items were not covered by a previous course, they can be individually noted on the individual’s TPMC.

The review of Personnel Records may also require interviewing the employee to determine if a previous employer required un-documented training that is relevant to the employee’s current job position.

4.1.3
Current Job Position Capability Assessment

To help evaluate employee current capabilities the written Evaluation Tests and OJT exercises may be used.  These tests evaluate a representative sample of employee knowledge and skills and should be only one factor considered when preparing the TPMC.

When preparing a written Evaluation Test, a minimum of five (5) evaluation questions are drawn from the test bank at random for each training module.  When using written Evaluation Tests as part of the initial development of TPMC’s, the test should include items for all modules up to the level of the employee’s current job position.  The written Evaluation Test items are constructed in a variety of formats.  They may include multiple choice, true‑false, short answer, and fill in the blank.

Successful completion of the job position level Evaluation Test requires a minimum of three (3) correct responses to items for each module.  When using the evaluation test to prepare an initial individual TPMC, this requirement may be modified in that the purpose of the test is not to determine a pass or fail score but only to determine TPMC requirements.

OJT’s from each level may also be used for the initial assessment.  The OJT’s should only be selected from the levels up to the employee’s current job position.

OJT Exercises in the form of Job Performance Measures (JPM’s) are used to evaluate practical skills and abilities.  To prepare the TPMC’s in an efficient manner requires that only key selected skills and abilities evaluated using JPM’s.  A standard list of JPM’s, evaluating critical skills and key job functions are prepared and input to the TPMC’s.  Additional JPM’s may be developed and added over time as experience with the program is attained.  The listed JPM’s may be changed or expanded as new equipment or requirements become known and are included in the program.

4.1.4
Training Facilitators and Station Manager Recommendations

Although Assessment, Evaluation Tests, and JPM’s offer an objective method for determining individual Plant Operator’s capabilities, there is also a need for a subjective evaluation by the individual’s Supervisor and Technical Trainer.  After a draft of the individual’s TPMC has been prepared it will be submitted to the Supervisor for review and comment, and then to the Plant Management Team for final approval.  

4.1.5
Preparing the Individual Training Progress Monitoring Cards (TPMC)

Using the information and data obtained as described in previous paragraphs, an individual TPMC is prepared for each Power Plant Operator.  It will consist of a listing of the various requirements that must be met by the employee to successfully complete the Training Program.  The TPMC will be included as part of the individual’s Training Program Book.

The Training requirements listed on the TPMC will be covered by attending classes or through self-study and successfully completing the written tests for each module, Evaluation Tests, and JPM’s.  The employee’s progress in completing the requirements listed on the TPMC is verified by his/her Supervisor or the classroom instructors signing and dating the TPMC as each requirement is met.   

When the requirements on the TPMC have been listed and approved by the Management Team, the Technical Trainer should consult with the individual and discuss the Training requirements and the process by which those requirements can be met.

4.2
Training Program Administration

After all employees have been initially evaluated and TPMC’s prepared, each Plant Operator is given their personal copy of the appropriate Typical Power Plant Operator Training Book.  It contains specific instructions on the procedures for becoming certified including time limits for completing the requirements. Additional information about some of these processes is discussed below.

4.2.1
Training Classes and Self-Study

Training Classes will be presented for some modules based on need, complexity of the training, or difficulty in learning.  If training classes are not presented, the training materials (i.e. Interactive CD-ROM’s or Videotapes, systems descriptions and system operating procedures) will be available for self-study as requested by the individual employee.

Self-study is the responsibility of the individual employee.  The goal of the self-study is to learn the knowledge, skills, and abilities needed to successfully perform the job requirements of Plant Operators as listed on the TPMC.  In addition to studying the prepared training materials that are available for each module, it will be necessary to learn on-the-job by observation, walking down systems, interacting with more experienced Power Plant Operators, and studying plant reference materials such as P&ID drawings, logic drawings, and equipment technical manuals.    

4.2.2
Completion Requirements

Successful completion of the requirements listed on the TPMC includes accomplishing the required training, passing a Supervisor’s evaluation, performing OJT exercises via completion of the JPMs. 

Since the program is progressive, successful completion of the evaluation test and successful performance of the OJT exercises (JPM’s) for each level are required prior to completion of training to that level.  However, in that the Evaluation Tests and OJT exercises are only sample job capabilities, it is important to remember that the training for each module must also be completed.  Evaluation using Tests and OJT exercises (JPM’s) is only one factor to be considered for completion of training.  

4.2.3
Training Documentation

As the employee progresses through the Training Program, their progresses are documented on the TPMC.  All requirements for the job position and the training will have been achieved at the completion of the Training Program. 

The Technical Trainer will collect TPMC’s on a monthly basis, and the data entered into a master training file.  A summary report will be provided to the Plant Manager and the Operations Supervisors as needed.

Appendix 1

Typical Power Plant Operator Training Book – 

Typical Power Plant Operator 

Training Book Standard

Preface

This Typical Power Plant Operator Training Book lists the core knowledge and skills that Plant Operators at Typical Power Plant must have to effectively perform their jobs.  The five areas of training that have been identified are New Employee Orientation, Safety/Regulatory, Initial Power Plant Operations, Specific Process Systems Training, and Control Operator Training.

The Typical Power Plant Operator Training Modules are designed to help supervisors train their employees on the job and forms the basis for evaluation of Plant Operator capabilities.

Representatives composed of current Power Plant Operators and Supervisors validated the Typical Power Plant Operator Training Modules.  The requirements for Training conform to the standards set by Typical Power Plant.  Ultimately, the Typical Power Plant Operator Training Program is designed to help us attain our goal of having “well-trained employees who can progress with the company.”

The Typical Power Plant Operator Training Program is not designed to be a job description.  The knowledge’s and skills listed in the program outline minimum technical requirements for each module.  Since these are minimum requirements for a particular module, a given employee may be required to perform job duties beyond the requirements listed.

A Training Progress Monitoring Card (TPMC) lists the training modules that must be completed to finish the program.  These modules are separated into groups for specific job classifications with completion of a group of modules required for completion of training for that job classification.

Training Modules are supported by training materials which include System Descriptions and Operating Procedures for selected systems, Plant System references, such as P&IDs, System Drawings, Logic Diagrams, Plant Specific Procedures, CD-ROMs and/or Videotape programs.  These may be used as self-study materials or included as part of a classroom presentation.

OJT Exercises in the form of Job Performance Measures (JPM’s) are written training and evaluation guides that require you to demonstrate to your supervisor or other design expert for your capability of performing specific jobs or operations.  OJT exercises/JPM’s should be completed in conjunction with the associated Training Modules.

Typical Power Plant Training Program Instructions

This program utilizes a self-study method of training.  Training materials and assistance will be provided to you as needed to complete the program.  However, your progress will depend on your own willingness to gain the required knowledge and skills.

As you gain the knowledge and skills listed for each module you will be required to demonstrate actual work proficiency before you can be signed off on that module.

Preparing to complete each module will require preparatory work, such as reading, studying, observation, or practical experience.  You should ask questions if you are unsure about any items.  You must take the initiative to request training or help in learning a knowledge or skill.

The Training requirements for each module are listed in the module outline.  They have been designed to include the knowledge and skills you need to satisfactorily perform your job.  The supervisor is responsible for observing your safety habits, work procedures, and completion time.  As you demonstrate skills, the supervisor or another qualified evaluator will initial and date the space next to the knowledge or skill demonstrated  (see Training Progress Monitoring Cards).

The module requirements as listed in this book do not have to be completed in their order of appearance except that one level must be competed before the next can be started.  The order in which you perform the demonstration of these skills depends on your experience and preparation.  It also depends on your current work schedule.

The supervisor or trainer will consider safety habits when judging whether or not to approve a skills demonstration.  An unsafe act may invalidate otherwise approved performance.  Remember that safety is a crucial part of any Plant Operator’s work and of every task performed.

Your supervisor or an approved evaluator must approve the skill demonstrations.  The company-approved safety procedures will be used to determine the quality of a demonstration.  In some cases, the supervisor may use a team to approve a demonstration.  Supervisors or delegated authorities will date and initial or sign all approvals in the Typical Power Plant Operator Training Book.  This book will become a part of the your permanent record.

Typical Power Plant

Standard Module Training Requirements

1st Year Plant Operator 

	PO1-1

New Employee

Training


	PO1-2
New Employee Safety and Compliance Training


	PO1-3
New Employee Technical Training
	PO1-4
New Employee Computer Training


1st Year Primedia Modules
	PO1-5

Equipment Lubrication/

Lubricants and Bearings
	PO1-6

Equipment Lubrication/ Using Lubricants
	PO1-7

Diagrams/ Basic Diagrams and Symbols 1
	PO1-8

Pumps/ Basic Types and Operation

	PO1-9

Pumps/ Performance and Inspection
	PO1-10

Valves/ Basic Types and Operation 1
	PO1-11

Valves/ Basic Types and Operation 2
	PO1-12

Operation/ Basic Principles

	PO1-13

Plant Protection/ Fundamentals
	PO1-14

Water Treatment/ Water for Plant Systems 1
	PO1-15

Water Treatment/ Water for Plant Systems 2
	PO1-16

Heat Exchangers/ Introduction


1st Year Plant Specific Modules

	TPP-U1,2&3-F01

Service Water System

Units 1,2&3
	TPP-U1-F04

Fire Protection System 

Unit 1
	TPP-U2-F04

Fire Protection System 

Unit 2
	TPP-U3-F04

Fire Protection System 

Unit 3

	TPP-U1-F14

Bottom Ash Handling System

Unit 1
	TPP-U2-F14

Bottom Ash Handling System

Unit 2
	TPP-U3-F14

Bottom Ash Handling System

Unit 3
	TPP-U1&2-F03

Compressed Air System

Units 1&2

	TPP-U3-F03

Compressed Air System

Units 3
	TPP-U1-F05

Bearing Cooling Water System 

Unit 1
	TPP-U2-F05

Bearing Cooling Water System 

Unit 2
	TPP-U3-F05

Bearing Cooling Water System 

Unit 3


	1st Year Plant Operator 

New Employee Training HR Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	PO1-1

New Employee Training
	· PO1-1.1Cooperate Policies

· PO1-1.2 Family and Medical Leave Act (FMLA
· PO1-1.3 Harassment / Sexual Harassment

· PO1-1.4 Drug and Alcohol Policy

· PO1-1.5 Work Place Violence and Weapons Policy

· PO1-1.6 Safety Over View

· PO1-1.7 Accident Reporting Guidelines

· PO1-1.8 Health and Safety Manual

· PO1-1.9 Safety Terminology


	
	

	PO1-2

New Employee Safety and Compliance Training
	· PO1-2.1Confined Space Awareness

· PO1-2.2 GT&D 269 and Lockout/Tagout Awareness

· PO1-2.3 Personal Protective Equipment

· PO1-2.4 EPA Hazardous Waste

· PO1-2.5 EPA Hazardous Waste

· PO1-2.6 Hazardous Communications

· PO1-2.7 Fall Protection

· PO1-2.8 Emergency Action Plan

· PO1-2.9 Bloodborne Pathogens

· PO1-2.10 Respirator Protection

· PO1-2.11 Material Handling Equipment and Scaffolding Safety Awareness

· PO1-2.12 Abrasive Wheel Machinery

· PO1-2.13 Crain Safety Awareness

· PO1-2.14 Asbestos Awareness

· PO1-2.15 Arsenic Awareness

· PO1-2.16 CPR

· PO1-2.17 Fire Extinguish

· PO1-2.18 Fire Extinguisher Hands On 

· PO1-2.19 First Aid

· PO1-2.20-Lifting and Rigging Part II

· PO1-2.21 Lockout/Tagout

· PO1-2.22 Scaffolding Competent User

	
	


	1st Tear Plant Operator 

New Employee Technical

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	PO1-3

New Employee

Technical Training
	· PO1-3.1 Function of the Power Plant

· PO1-3.2 Properties of Steam/Water Awareness

· PO1-3.3 Steam Tables

· PO1-3.4 Plant Auxiliaries

· PO1-3.5 Basic Pump Operation

· PO1-3.6 Compressors and Fans

· PO1-3.7 Heat Exchangers

· PO1-3.8 Boiler Fundamentals

· PO1-3.9 Turbine Fundamentals

	
	

	PO1-4

New Employee Computer Training
	· PO1-4.1 Maximo

· PO1-4.2 Intranet and People Link
	
	


	1st Year Plant Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	PO1-5

Equipment Lubrication/ Lubricants and Bearings
	Oils and Greases

· Define friction and explain how lubricants reduce it

· Define viscosity and describe the effect of temperature on it

· Define oil and explain when it is a better lubricant than grease

· Define grease and describe its consistency and how it is indicated

· Describe when grease is a better lubricant than oil

Solids, Additives, and Synthetics

· List three solid lubricants

· Explain how extreme-pressure lubricants protect gears

· Explain why lubricant oxidation is harmful

· Name two harmful substances formed from lubricant oxidation

· State a function of detergents and dispersants in lubricants

· Name a synthetic lubricant

Bearings

· Describe lubricant action in sleeve bearings

· Describe how rolling elements help reduce friction

· Describe thrust loads and radial loads on shafts and bearings
	
	CD Rom 

Primedia

	PO1-6
Equipment Lubrication/ 

Using Lubricants
	Lubricating with Grease

· Describe two ways in which hand grease guns can be filled

· Explain why bearing housings should be checked for overheating before greasing

· Describe how to grease a bearing with a drain hole

· Describe a pneumatic grease gun

· Name two types of automatic grease lubricators

Lubricating with Oil

· List four items on a typical lubrication schedule or chart

· Name two ways that oil is dispense from large drums

· Describe the operation of a drip-feed oiler

· Explain how an oil bath lubricates bearings and gears

· Name three ways to check oil level

· Explain how a ring oiler works

· Describe a typical circulating oil system

· List three things to check in a circulating oil system

Seals and Packing

· State two reasons for using seals

· Define: contact seals, labyrinth seals, and mechanical seals

· Explain why a noticeable amount of leakage from a seal can be harmful

· Explain how valve packing prevents leakage

· Explain why grease guns and lubricators are used on valves
	
	CD Rom 

Primedia


	1st Year Plant Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	PO1-7

Diagrams/ 

Basic Diagrams and Symbols 1
	Types of Diagrams

· Identify and describe the purpose of the equipment arrangement diagrams, elevation drawings, piping system (flow) diagrams, piping and instrumentation diagrams (P&IDs), electrical diagrams, and legends

· In general terms, describe the information found on each type of diagram

Flow Diagram Symbols

· Identify some basic symbols associated with flow diagrams

· Identify symbols commonly used to represent components in flow diagrams

· Describe the basic operation of the components typically found in a fluid system

Reading Diagram Symbols

· Identify the four basic parts of a system

· Identify the components of a typical fluid system and relate them to their symbols and functions


	
	CD Rom 

Primedia

	PO1-8

Pumps/ 

Basic Types and Operation
	Pump Fundamentals

· Given a simple system diagram, locate each pump, tell what it does, and identify it by one or more names

· Identify the casing, the inlet, and the outlet on a pump

· Name two general categories of pumps

· Explain the functions of the following types of pump auxiliary equipment and systems drivers, couplings, strainers, lubricating systems, packing, and mechanical seals

Positive Displacement Pumps

· Describe the general operation of a reciprocating positive displacement pump

· Describe the general operation of a rotary positive displacement pump

Centrifugal Pumps

· Describe the general operation of a single-stage centrifugal pump

· Describe the general operation of a multistage centrifugal pump
	
	CD Rom 

Primedia


	1st Year Plant Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	PO1-9
Pumps/ 

Performance and Inspection
	Pump Performance

· Define and explain the relationship between the following: static head, dynamic head, suction head, discharge head, and total head

· Describe some basic ways pump performance can be determined

· Explain the relationship between minimum net positive suction head and cavitation

Pump Inspection

· Identify symptoms that may indicate abnormal pump operation

· Identify pump components that should be checked for leaks

· Describe common symptoms of cavitation

· List some ways to stop or minimize cavitation
	
	CD Rom 

Primedia

	PO1-10

Valves/ 

Basic Types and Operation 1
	Introduction to Valves

· Describe purposes and uses of valves in process systems

· Describe how valves are lined up

· Identify main parts of a typical valve and their functions

· Describe flanged, threaded, and welded methods of attaching valves to piping systems

· Describe the locations of typical valve leaks and how to stop a packing leak

· Describe one method of lubricating a typical valve

Valve Types

· Describe the function and operation of gate valves

· Describe typical applications of gate valves

· Describe the functions and operation of globe and needle valves and their typical applications

· Identify a plug valve and describe its function and operation

· Identify a three-way and a four-way valve and describe their function and operation

· Describe typical applications of plug valves

· Identify a ball valve and describe its function and operation

· Describe typical applications of ball valves

· Identify a butterfly valve and describe its function and operation

· Describe typical applications of butterfly valves
	
	CD Rom 

Primedia


	1st Year Plant Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	PO1-11

Valves/ 

Basic Types and Operation 2
	Valve Types

· Identify a diaphragm valve and describe its functions and operation

· Identify a pinch valve and describe its functions and operation

· Identify swing check valves, lift check valves, and ball check valves, and describe their functions and operation

Relief and Safety Valves

· Describe the function and operation of relief valves

· Describe typical uses of relief valves

· Describe the function and operation of safety valves

· Describe typical uses of safety valves

	
	CD Rom 

Primedia

	PO1-12
Operation/ 

Basic Principles
	Load Changes

· Describe how a plant responds to changes in load on a unit

· Describe the basic responsibilities of an operator during a load change

Bearings and Lubrication

· Describe two major types of bearings

· Describe the basic functions of all bearings

· Describe the operation of a typical sliding surface bearing

· Describe the operation of rolling contact bearings

· Describe some of the basic bearing checks operators perform

· Describe how grease is used as a lubricant

· Describe how oil is used as a lubricant


	
	CD Rom 

Primedia

	PO1-13
Plant Protection/

Fundamentals
	Mechanical & Electrical

· Describe conditions that commonly lead to material and equipment failure

· Identify ways to detect equipment failure

· Describe common electrical hazards in a power plant

· Identify devices used to prevent or minimize electrical hazards

Temperature & Pressure

· Identify devices used to prevent abnormal temperature conditions

· Identify devices used to prevent abnormal pressure conditions

Chemical & Fire

· Identify common chemical hazards in a power plant

· Identify ways to prevent chemical hazards

· Describe fire protection systems commonly found in power plants
	
	CD Rom 

Primedia

	PO1-14
Water Treatment/ Water for Plant Systems 1
	Primary Water Treatment

· Describe primary and secondary water treatment and the uses of water after each treatment

· Describe problems with plat equipment that can be caused by dissolved solids, dissolved gases, and suspended solids

· Describe organic and inorganic suspended solids

· Describe the function and operation of screens

· Describe the function and operation of clarifiers

· Describe coagulation, flocculation, and settling stages of clarification

· Describe the function and operation of filters

Chlorination

· Describe some of the effects that micro-organisms can have on plant equipment

· Describe the functions and operation of a typical chlorine evaporator and a typical chlorinator

· Describe safety precautions associated with operations involving chlorine
	
	CD Rom 

Primedia

	PO1-15
Water Treatment/ Water for Plant Systems 2
	Dissolved Solids Removal

· Describe ways in which dissolved solids can cause problems in plant equipment

· Describe the general function and operation of a water softener

· Describe the general function and operation of a demineralizer

Dissolved Gas Removal

· Describe ways in which dissolved gases can cause problems in plant equipment

· Describe how gases such as oxygen, carbon dioxide, and hydrogen sulfide become dissolved in water

· Describe ways that corrosion can be prevented or controlled

· Describe the general function and operation of an activated carbon filter

· Describe the general function and operation of an aerator

· Describe the general function and operation of a deaerator

Chemical Treatment

· Describe how corrosion inhibitors, scale inhibitors, and other chemicals are used in treating water

· Describe the general operation of a chemical injection pump

· Describe safety precautions that should be taken when working around chemicals
	
	CD Rom 

Primedia

	PO1-16

Heat Exchangers/ Introduction
	Principles

· Define heat

· Explain heat transfer by conduction, convection, and radiation

· Explain how heat is transferred in a typical heat exchanger

· Explain how various factors can affect heat transfer

Shell and Tube

· Describe the operation of typical shell and tube heat exchangers

· Explain how heat exchangers are used as coolers and heaters

· Describe the functions of the auxiliary components used with heat exchangers

· Describe the different flow paths fluids take shell and tube heat exchangers

Plate

· Describe the basic operation of a plate heat exchanger

· Identify the components of a typical plate heat exchanger
	
	CD Rom 

Primedia


	1st Year Plant Operator

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	TPP-U1,2&3-F01

Service Water System

Units 1, 2 and 3
	· State from memory the function of the Raw Water System Units 1,2&3

· State from memory the names of each Raw Water System Units 1,2&3 component

· Draw a Raw Water System Units 1,2&3 block Diagram

· Draw, from memory, a Diagram of the Raw Water System Units 1,2&3

· State from memory the function of the Raw Water System Units 1,2&3

· State from memory the names of each Raw Water System Units 1,2&3 component

· Draw a Raw Water System Units 1,2&3 Block Diagram

· Draw, from memory, a Diagram of the Raw Water System Units 1,2&3

· State, from memory, the names and functions of each component within the Raw Water System Units 1,2&3

· Describe each Units 1,2&3 component’s location

· List each Units 1,2&3 component’s normal operating parameters

· Describe the Raw Water System Units 1,2&3 operation during Startup 

· Describe the Raw Water System Units 1,2&3 operation during Normal Operation

· Describe the Raw Water System Units 1,2&3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Raw Water System Units 1,2&3

· Knowledge of environmental impacts or concerns involved with the Raw Water System Units 1,2&3 operation

· Knowledge of training and responsibilities required for operation of the Raw Water System Units 1,2&3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Raw Water System Units 1,2&3

· Knowledge of Pre-Operational checks needed when operating the Raw Water System Units 1,2&3

· Ability to start up the Raw Water System Units 1,2&3

· Ability to operate the Raw Water System Units 1,2&3 under normal conditions

· Ability to shut down the Raw Water System Units 1,2&3

· Ability to use the Raw Water System Units 1,2&3 Valve Checklist to line up the system

· Knowledge of Lake Intake Structure and Grates 

· Knowledge of the Backup Water Supply 

· Knowledge of the Transit Lines and Vents

· Knowledge of the Make-up Pumps, Make-up to cooling Towers
	TPP-U1,2&3-F01-JPM


	TPP-U1,2&3-F01-SD

TPP-U1,2&3-F01-SOP

TPP-U1,2&3-F01-SDQ

TPP-U1,2&3-F01-SOPQ

TPP-U1,2&3-F01-FG

	TPP-U1-F04

Fire Protection System

Unit 1
	· State from memory the function of the Fire Protection System Unit 1 

· State from memory the names of each Fire Protection System Unit 1 component

· Draw a Fire Protection System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Fire Protection System Unit 1

· State, from memory, the names and functions of each component within the Fire Protection System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Fire Protection System Unit 1 operation during Startup 

· Describe the Fire Protection System Unit 1 operation during Normal Operation

· Describe the Fire Protection System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Unit 1

· Knowledge of environmental impacts or concerns involved with the Fire Protection System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Fire Protection System Unit 1

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Fire Protection System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Fire Protection System Unit 1

· Ability to start up the Fire Protection System Unit 1

· Ability to operate the Fire Protection System Unit 1 under normal conditions

· Ability to shut down the Fire Protection System Unit 1

· Ability to use the Fire Protection System Unit 1 Valve Checklist to line up the system

· Knowledge of the Fire Water System, including Fire Hydrants, Hose Stations, Pumps, and Generator Fire Protection
	TPP-U1-F04-JPM


	TPP-U1-F04-SD

TPP-U1-F04-SOP

TPP-U1-F04-SDQ

TPP-U1-F04-SOPQ

TPP-U1-F04-FG

	TPP-U2-F04

Fire Protection System

Unit 2
	· State from memory the function of the Fire Protection System Unit 2

· State from memory the names of each Fire Protection System Unit 2 component

· Draw a Fire Protection System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Fire Protection System Unit 2

· State, from memory, the names and functions of each component within the Fire Protection System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Fire Protection System Unit 2 operation during Startup 

· Describe the Fire Protection System Unit 2 operation during Normal Operation

· Describe the Fire Protection System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Fire Protection System Unit 2

· Knowledge of environmental impacts or concerns involved with the Fire Protection System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Fire Protection System Unit 2

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Fire Protection System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Fire Protection System Unit 2

· Ability to start up the Fire Protection System Unit 2

· Ability to operate the Fire Protection System Unit 2 under normal conditions

· Ability to shut down the Fire Protection System Unit 2

· Ability to use the Fire Protection System Unit 2 Valve Checklist to line up the system
· Knowledge of the Fire Water System, including Fire Hydrants, Hose Stations, Pumps, and Generator Fire Protection
	TPP-U2-F04-JPM


	TPP-U2-F04-SD

TPP-U2-F04-SOP

TPP-U2-F04-SDQ

TPP-U2-F04-SOPQ

TPP-U2-F04-FG

	TPP-U3-F04

Fire Protection System

Unit 3
	· State from memory the function of the Fire Protection System Unit 3

· State from memory the names of each Fire Protection System Unit 3 component

· Draw a Fire Protection System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Fire Protection System Unit 3

· State, from memory, the names and functions of each component within the Fire Protection System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Fire Protection System Unit 3 operation during Startup 

· Describe the Fire Protection System Unit 3 operation during Normal Operation

· Describe the Fire Protection System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Fire Protection System Unit 3

· Knowledge of environmental impacts or concerns involved with the Fire Protection System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Fire Protection System Unit 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Fire Protection System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Fire Protection System Unit 3

· Ability to start up the Fire Protection System Unit 3

· Ability to operate the Fire Protection System Unit 3 under normal conditions

· Ability to shut down the Fire Protection System Unit 3

· Ability to use the Fire Protection System Unit 3 Valve Checklist to line up the system
· Knowledge of the Fire Water System, including Fire Hydrants, Hose Stations, Pumps, and Generator Fire Protection
	TPP-U3-F04-JPM


	TPP-U3-F04-SD

TPP-U3-F04-SOP

TPP-U3-F04-SDQ

TPP-U3-F04-SOPQ

TPP-U3-F04-FG

	TPP-U1-F14

Bottom Ash Handling System Unit 1
	· State from memory the function of the Bottom Ash Handling System Unit 1

· State from memory the names of each Bottom Ash Handling System Unit 1 component

· Draw a Bottom Ash Handling System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Bottom Ash Handling System Unit 1

· State, from memory, the names, and functions of each component within the Bottom Ash Handling System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Bottom Ash Handling System Unit 1 operation during Startup 

· Describe the Bottom Ash Handling System Unit 1 operation during Normal Operation

· Describe the Bottom Ash Handling System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Bottom Ash Handling System Unit 1

· Knowledge of environmental impacts or concerns involved with the Bottom Ash Handling System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Bottom Ash Handling System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Bottom Ash Handling System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Bottom Ash Handling System Unit 1

· Ability to start up the Bottom Ash Handling System Unit 1

· Ability to operate the Bottom Ash Handling System Unit 1 under normal conditions

· Ability to shut down the Bottom Ash Handling System Unit 1

· Ability to use the Bottom Ash Handling System Unit 1 Valve Checklist to line up the system

· Knowledge of the Bottom Ash Seal Trough

· Knowledge of the Bottom Ash Conveyor and Chains, Pyrite Conveyor, and Transport Lines
	TPP-U1-F14-JPM


	TPP-U1-F14-SD

TPP-U1-F14-SOP

TPP-U1-F14-SDQ

TPP-U1-F14-SOPQ

TPP-U1-F14-FG

	TPP-U2-F14

Bottom Ash Handling System Unit 2
	· State from memory the function of the Bottom Ash Handling System Unit 2

· State from memory the names of each Bottom Ash Handling System Unit 2 component

· Draw a Bottom Ash Handling System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Bottom Ash Handling System Unit 2

· State, from memory, the names, and functions of each component within the Bottom Ash Handling System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Bottom Ash Handling System Unit 2 operation during Startup 

· Describe the Bottom Ash Handling System Unit 2 operation during Normal Operation

· Describe the Bottom Ash Handling System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Bottom Ash Handling System Unit 2

· Knowledge of environmental impacts or concerns involved with the Bottom Ash Handling System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Bottom Ash Handling System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Bottom Ash Handling System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Bottom Ash Handling System Unit 2

· Ability to start up the Bottom Ash Handling System Unit 2

· Ability to operate the Bottom Ash Handling System Unit 2 under normal conditions

· Ability to shut down the Bottom Ash Handling System Unit 2

· Ability to use the Bottom Ash Handling System Unit 2 Valve Checklist to line up the system

· Knowledge of the Bottom Ash Seal Trough

· Knowledge of the Bottom Ash Conveyor and Chains, Pyrite Conveyor, and Transport Lines
	TPP-U2-F14-JPM


	TPP-U2-F14-SD

TPP-U2-F14-SOP

TPP-U2-F14-SDQ

TPP-U2-F14-SOPQ

TPP-U2-F14-FG

	TPP-U3-F14

Bottom Ash Handling System Unit 3
	· State from memory the function of the Bottom Ash Handling System Unit 3

· State from memory the names of each Bottom Ash Handling System Unit 3 component

· Draw a Bottom Ash Handling System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Bottom Ash Handling System Unit 3

· State, from memory, the names, and functions of each component within the Bottom Ash Handling System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Bottom Ash Handling System Unit 3 operation during Startup 

· Describe the Bottom Ash Handling System Unit 3 operation during Normal Operation

· Describe the Bottom Ash Handling System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Bottom Ash Handling System Unit 3

· Knowledge of environmental impacts or concerns involved with the Bottom Ash Handling System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Bottom Ash Handling System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Bottom Ash Handling System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Bottom Ash Handling System Unit 3

· Ability to start up the Bottom Ash Handling System Unit 3

· Ability to operate the Bottom Ash Handling System Unit 3 under normal conditions

· Ability to shut down the Bottom Ash Handling System Unit 3

· Ability to use the Bottom Ash Handling System Unit 3 Valve Checklist to line up the system
· Knowledge of the Bottom Ash Seal Trough

· Knowledge of the Bottom Ash Conveyor and Chains, Pyrite Conveyor, and Transport Lines
	TPP-U3-F14-JPM


	TPP-U3-F14-SD

TPP-U3-F14-SOP

TPP-U3-F14-SDQ

TPP-U3-F14-SOPQ

TPP-U3-F14-FG

	TPP-U1&2-F03

Compressed Air System

Units 1 and 2
	· State from memory the function of the Compressed Air System Units 1 and 2

· State from memory the names of each Compressed Air System Units 1 and 2 component

· Draw a Compressed Air System Units 1 and 2 Block Diagram

· Draw, from memory, a Diagram of the Compressed Air System

· State, from memory, the names and functions of each component within the Compressed Air System Units 1 and 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Compressed Air System Units 1 and 2 operation during Startup 

· Describe the Compressed Air System Units 1 and 2 operation during Normal Operation

· Describe the Compressed Air System Units 1 and 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Compressed Air System Units 1 and 2

· Knowledge of environmental impacts or concerns involved with the Compressed Air System Units 1 and 2 operation

· Knowledge of training and responsibilities required for operation of the Compressed Air System Units 1 and 2

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Compressed Air System Units 1 and 2

· Knowledge of Pre-Operational checks needed when operating the Compressed Air System Units 1 and 2

· Ability to start up the Compressed Air System Units 1 and 2

· Ability to operate the Compressed Air System Units 1 and 2 under normal conditions

· Ability to shut down the Compressed Air System Units 1 and 2

· Ability to use the Compressed Air System Units 1 and 2 Valve Checklist to line up the system

· Knowledge of the Service Air System, including Compressors, Coolers, Piping, Air Receivers and Dryers

· Knowledge of the Instrument Air System, including Pressure Reducing Regulator, Filters, Piping, and Air Receivers


	TPP-U1&2-F03-JPM
	TPP-U1&2-F03-SD

TPP-U1&2-F03-SOP

TPP-U1&2-F03-SDQ

TPP-U1&2-F03-SOPQ

TPP-U1&2-F03-FG

	TPP-U3-F03

Compressed Air System

Unit 3
	· State from memory the function of the Compressed Air System Unit 3

· State from memory the names of each Compressed Air System Unit 3 component

· Draw a Compressed Air System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Compressed Air System Unit 3

· State, from memory, the names and functions of each component within the Compressed Air System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Compressed Air System Unit 3 operation during Startup 

· Describe the Compressed Air System Unit 3 operation during Normal Operation

· Describe the Compressed Air System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Compressed Air System Unit 3

· Knowledge of environmental impacts or concerns involved with the Compressed Air System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Compressed Air System Unit 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Compressed Air System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Compressed Air System Unit 3

· Ability to start up the Compressed Air System Unit 3

· Ability to operate the Compressed Air System Unit 3 under normal conditions

· Ability to shut down the Compressed Air System Unit 3

· Ability to use the Compressed Air System Unit 3 Valve Checklist to line up the system

· Knowledge of the Service Air System, including Compressors, Coolers, Piping, Air Receivers and Dryers

· Knowledge of the Instrument Air System, including Pressure Reducing Regulator, Filters, Piping, and Air Receivers
	TPP-U3-F03-JPM
	TPP-U3-F03-SD

TPP-U3-F03-SOP

TPP-U3-F03-SDQ

TPP-U3-F03-SOPQ

TPP-U3-F03-FG

	TPP-U1-F05

Bearing Cooling Water System

Unit 1
	· State from memory the function of the Bearing Cooling Water System Unit 1

· State from memory the names of each Bearing Cooling Water System Unit 1 component

· Draw a Bearing Cooling Water System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Bearing Cooling Water System Unit 1

· State, from memory, the names and functions of each component within the Bearing Cooling Water System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Bearing Cooling Water System Unit 1 operation during Startup 

· Describe the Bearing Cooling Water System Unit 1 operation during Normal Operation

· Describe the Bearing Cooling Water System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Bearing Cooling Water System Unit 1

· Knowledge of environmental impacts or concerns involved with the Bearing Cooling Water System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Bearing Cooling Water System Unit 1

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Bearing Cooling Water System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Bearing Cooling Water System Unit 1

· Ability to start up the Bearing Cooling Water System Unit 1

· Ability to operate the Bearing Cooling Water System Unit 1 under normal conditions

· Ability to shut down the Bearing Cooling Water System Unit 1

· Ability to use the Bearing Cooling Water System Unit 1 Valve Checklist to line up the system

· Knowledge of the Unit 1 – Bearing Cooling Water Heat Exchangers and Pumps


	TPP-U1-F05-JPM


	TPP-U1-F05-SD

TPP-U1-F05-SOP

TPP-U1-F05-SDQ

TPP-U1-F05-SOPQ

TPP-U1-F05-FG

	TPP-U2-F05

Bearing Cooling Water System

Unit 2
	· State from memory the function of the Bearing Cooling Water System Unit 2

· State from memory the names of each Bearing Cooling Water System Unit 2 component

· Draw a Bearing Cooling Water System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Bearing Cooling Water System Unit 2

· State, from memory, the names and functions of each component within the Bearing Cooling Water System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Bearing Cooling Water System Unit 2 operation during Startup 

· Describe the Bearing Cooling Water System Unit 2 operation during Normal Operation

· Describe the Bearing Cooling Water System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Bearing Cooling Water System Unit 2

· Knowledge of environmental impacts or concerns involved with the Bearing Cooling Water System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Bearing Cooling Water System Unit 2

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Bearing Cooling Water System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Bearing Cooling Water System Unit 2

· Ability to start up the Bearing Cooling Water System Unit 2

· Ability to operate the Bearing Cooling Water System Unit 2 under normal conditions

· Ability to shut down the Bearing Cooling Water System Unit 2

· Ability to use the Bearing Cooling Water System Unit 2 Valve Checklist to line up the system
· Knowledge of the Unit 2 – Bearing Cooling Water Heat Exchangers and Pumps


	TPP-U2-F05-JPM


	TPP-U2-F05-SD

TPP-U2-F05-SOP

TPP-U2-F05-SDQ

TPP-U2-F05-SOPQ

TPP-U2-F05-FG

	TPP-U3-F05

Bearing Cooling Water System

Unit 3
	· State from memory the function of the Bearing Cooling Water System Unit 3

· State from memory the names of each Bearing Cooling Water System Unit 3 component

· Draw a Bearing Cooling Water System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Bearing Cooling Water System Unit 3

· State, from memory, the names and functions of each component within the Bearing Cooling Water System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Bearing Cooling Water System Unit 3 operation during Startup 

· Describe the Bearing Cooling Water System Unit 3 operation during Normal Operation

· Describe the Bearing Cooling Water System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Bearing Cooling Water System Unit 3

· Knowledge of environmental impacts or concerns involved with the Bearing Cooling Water System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Bearing Cooling Water System Unit 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Bearing Cooling Water System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Bearing Cooling Water System Unit 3

· Ability to start up the Bearing Cooling Water System Unit 3

· Ability to operate the Bearing Cooling Water System Unit 3 under normal conditions

· Ability to shut down the Bearing Cooling Water System Unit 3

· Ability to use the Bearing Cooling Water System Unit 3 Valve Checklist to line up the system
· Knowledge of the Unit 3 – Bearing Cooling Water Heat Exchangers and Pumps


	TPP-U3-F05-JPM


	TPP-U3-F05-SD

TPP-U3-F05-SOP

TPP-U3-F05-SDQ

TPP-U3-F05-SOPQ

TPP-U3-F05-FG


2nd Year Auxiliary Operator 

	AO2-1

Safety and Compliance

Training


	AO2-2
Personal 

Development

Training


2nd Year Auxiliary Operator 

Primedia Modules
	AO2-3
Power Plant/ Condenser and Circulating Water
	AO2-4

Heat Exchangers/ Cooling Towers
	AO2-5
Power Plant/

Condensate and Feedwater Systems
	AO2-6

Heat Exchangers/

Operation of Shell and Tube Type

	AO2-7
Power Plant/ Steam Cycle
	AO2-8
Power Plant/ Steam Systems
	AO2-9
Boilers/ Water and Steam
	AO2-10
Boilers/ Normal Operation

	AO2-11

Boilers/ Startup and Shutdown
	AO2-12
Boilers/ Abnormal Conditions and Emergencies
	AO2-13
Equipment Drive Components/ Gear, Belt, and Chain Drives
	AO2-14
Diagrams/ Basic Diagrams and Symbols 2


2nd Year Auxiliary Operator 

Plant Specific Modules
	TPP-U1-F02

Make-Up Water

Unit 1
	TPP-U2-F02

Make-Up Water

Unit 2
	TPP-U3-F02

Make-Up Water

Unit 3
	TPP-U1-F15

Condenser and Circulating Water System

Unit 1

	TPP-U2-F15 Condenser and Circulating Water System

Unit 2
	TPP-U3-F15

Condenser and Circulating Water System

Unit 3
	TPP-U1-F06

Condensate System

Unit 1
	TPP-U2-F06

Condensate System

Unit 2

	TPP-U3-F06 Condensate System

Unit 3
	TPP-U1-F07

Feedwater

System

Unit 1
	TPP-U2-F07

Feedwater

System

Unit 2
	TPP-U3-F07

Feedwater

System

Unit 3

	TPP-U1-F08

Steam Generator

Unit 1
	TPP-U2-F08

Steam Generator

Unit 2
	TPP-U3-F08

Steam Generator

Unit 3
	TPP-U1&2-F22

Water Instrument Board Panel

Units 1 & 2

	TPP-U3-F22

Water Instrument Board Panel

Unit 3
	
	
	


	2nd Year Auxiliary Operator 



	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	AO2-1
Safety and Compliance

Training
	· AO2-1.1 Bloodborne Pathogens

· AO2-1.2 Confined Space Entry

· AO2-1.3 Emergency Action Plan/ Fire Protection

· AO2-1.4 Fire Extinguisher

· AO2-1.5 Hearing Conservation

· AO2-1.6 Lockout/Tagout

· AO2-1.7 Medical Records Access

· AO2-1.8 Respiratory Protection
	
	

	AO2-2
Personal Development

Training
	· AO2-2.1 Communication Skills
	
	


	2nd Year Auxiliary Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related Job Performance

Measure (JPM)
	Reference

	AO2-3
Power Plant/ Condenser and Circulating Water
	Condenser

· Describe the basic function of a condenser

· Describe the operation of a single-pass condenser and a two-pass condenser

· Describe the basic function of an air removal system

· Describe the operation of a reciprocating vacuum pump, a rotary vacuum pump and an air ejector

· Identify and describe routine checks that operators should perform on a condenser

Circulating Water Systems

· Describe the basic operation of a once-through Circulating Water System

· Describe the mechanical draft cooling towers and natural draft cooling towers function


	
	CD Rom 

Primedia

	AO2-4

Heat Exchangers/ 

Cooling Towers
	Introduction

· Describe the operation of a basic Cooling Water System

· Describe what occurs in the tower during the cooling process

· Describe the general operation of a natural-draft cooling tower and the two types of mechanical-draft cooling towers: induced-draft and forced-draft towers

Operation

· Describe a typical shutdown and startup procedure for one cell of a multicell cooling tower

· Describe typical operator checks for cooling towers

Chemistry

· Explain what suspended and dissolved solids are and how they affect a cooling water system

· Explain how problems caused by suspended and dissolved solids can be minimized

· Explain what dissolved gases and micro-organisms are, how they affect cooling water systems, and how their effects can be minimized

· Describe ways chemicals are added to cooling water systems

· Describe precautions when working with hazardous chemicals
	
	CD Rom 

Primedia

	AO2-5

Power Plant/ Condensate and Feedwater Systems
	System Overview

· Describe the basic layout of a typical condensate and Feedwater System

· Describe the basic function and operation of the individual components in a typical condensate and Feedwater System

System Operation

· Describe the normal operation of a typical condensate and Feedwater System and identify typical operator responsibilities that are associated with normal operation

· Identify and describe some common operating problems that may occur in a condensate and Feedwater System and describe basic steps for dealing with these problems
	
	CD Rom 

Primedia

	AO2-6
Heat Exchangers/ 

Operation of Shell and Tube Type
	Startup and Shutdown

· Describe a general procedure for staring up a shell and tube heat exchanger

· Describe a general procedure for shutting down a shell and tube heat exchanger

· Describe general operator responsibilities associated with operation of a shell and tube heat exchanger 

Heat Exchanger Problems

· Explain what fouling is and how it can be corrected

· Explain what leakage is and how it can be corrected

· Explain what air or vapor binding is and how it can be corrected


	
	CD Rom 

Primedia

	AO2-7
Power Plant/ 

Steam Cycle
	Components

· Describe how a boiler works

· Describe how fuel and air are supplied to the boiler

· Describe how a turbine works

· Describe how a condenser works

· Describe the function of the condensate-Feedwater System

· Describe the function of the Circulating Water System

· Describe the function of the Make-Up Water System

Flow

· Describe how steam and water move through the steam cycle

· Describe how the flow of steam and the flow of water can be controlled

· Describe three general actions that must be taken during an emergency

· Describe the emergency actions that must be taken if there is a loss of flame in the boiler


	
	CD Rom 

Primedia

	AO2-8
Power Plant/ 

Steam Systems
	Systems and Components

· Describe how steam flows through the various steam systems that make up a typical power plant’s steam/water cycle

· Identify the components of a main steam system and describe their functions

· Identify the components of a reheat steam system and describe their functions

· Explain why steam piping contains expansion loops and bends

· Identify some typical components of an auxiliary steam system and describe their functions

· Describe how the components that control the pressure and temperature of auxiliary steam operate

System Operations

· Describe some basic procedures for removing accumulated condensate and gradually warming up steam systems components during a plant startup

· Describe some basic checks that operators should make to ensure that steam systems and their components are operating properly


	
	CD Rom 

Primedia


	2nd Year Auxiliary Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	AO2-9

Boilers/ 

Water and Steam
	Water

· State the purposes of water circulation in a boiler

· Describe the water flow through a typical drum-type boiler

· Describe the basic principle of natural circulation and two factors that can affect it

· Describe the differences between natural and controlled circulations

· Describe the functions and components of a typical boiler drum

Steam

· Define: boiling, saturation, temperature, and superheat

· Describe the steam flow path from the boiler to the condenser in a typical generating unit

· State the function of a desuperheater

· State the function of a desuperheater

· State the function of a reheater and describe how reheaters can be classified

· Describe the basic operation of a condenser

Supercritical Boilers

· Define: critical point

· Explain why some boilers operate above the critical point

· Describe the flow path of water in a once-through boiler

· State the advantages and disadvantages of a once-through supercritical boiler

· Explain how steam pressure is maintained in drum-type and once-through boilers


	
	CD Rom 

Primedia


	2nd Year Auxiliary Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	AO2-10

Boilers/ 

Normal Operation
	Overview

· Explain what steady state conditions for a boiler are

· Describe some of the systems and components that must be monitored during boiler operation under steady state conditions

· Describe typical operator concerns associated with the energy losses that occur during normal operation of a boiler

Monitoring and Controlling Operations

· Describe basic operator responsibilities for monitoring a boiler’s steam/water circuit

· Describe typical control room instrumentation that is used to monitor combustion and the air/gas circuit for a boiler

· Describe some of the basic systems and components checks that operators perform during normal boiler operation

· Describe five methods that are used in power plants for controlling steam temperature

Ash Handling

· Describe the basic procedures for removing bottom ash

· Describe the basic procedures for removing fly ash


	
	CD Rom 

Primedia


	2nd Year Auxiliary Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	AO2-11
Boilers/ 

Startup and Shutdown
	Basic Procedures

· Describe basic checks that boiler operators make during an initial pre-startup walkthrough

· Describe typical procedures for a cold startup of a controlled circulation, drum-type boiler

· Describe basic preparations for lighting off the furnace, how light-off is initiated, and how a typical boiler is warmed up

· Describe how pulverizers are started up and controlled

· Describe how the main coal burners are ignited and controlled

· Describe the basic procedures for shutting down a typical drum-type boiler

Once-Through Boilers

· Describe the basic differences and similarities between the operation of a once-through boiler and a drum-type boiler

· Describe how steam/water separation system is used during the startup and the shutdown of a once-through boiler
	APM 23

Water Treatment/Water for Plant Systems 1
	CD Rom 

Primedia


	2nd Year Auxiliary Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	AO2-12

Boilers/ 

Abnormal Conditions and Emergencies
	Common Problems

· Describe typical procedures for dealing with the loss of certain boiler auxiliaries

· Describe basic procedures for dealing with leaks that occur inside and outside a boiler

· Describe how safety valves are used to protect boilers against overpressure

· Describe what boiler operators should do to deal with leaking safety valves

· Describe basic procedures for dealing with fires in coal yards, bunkers, feeders, pulverizers, and air preheaters

· Explain how equipment fires start and identify actions that operators should avoid when equipment fires occur

Boiler Explosions

· Describe some of the basic causes of boiler explosions

· Explain what operators can do to help prevent explosions

· Describe some situations that can cause a loss of all boiler flame

· Describe some basic procedures for preventing a loss of all boiler flame


	
	CD Rom 

Primedia


	2nd Year Auxiliary Operator 

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	AO2-13
Equipment Drive Components/ 

Gear, Belt and Chain Drives
	Gear

· Explain what a gear drive is, and its general function

· Identify the major components of a typical gearbox

· Describe typical operator checks and concerns that apply to gear drives

Belt and Chain

· Explain what a belt is and describe it general function

· Describe typical single and multiple V-belt drives

· Explain what a chain drive is and its general function

· Describe a typical chain drive and some common ways that chain drives are lubricated

· Describe typical operator checks and concerns that apply to belt drives

· Describe typical operator checks and concerns that apply to chain drives


	
	CD Rom 

Primedia

	AO2-14

Diagrams/ 

Basic Diagrams and Symbols 2
	Piping & Instrumentation Diagrams

· Identify instruments using an identification chart

· Identify line and instrument symbols used in piping and instrumentation diagrams

Using a System Diagram

· Describe the types of information typically found on a legend

· Locate the components in a boiler fuel system by identifying the symbols used to represent them

Electrical Diagrams

· Identify symbols commonly found on one-line electrical diagrams

· Trace out a typical one-line diagram and briefly describe it connections


	
	CD Rom 

Primedia


	2nd Year Auxiliary Operator 

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related Job Performance

Measure (JPM)
	Reference

	TPP-U1-F02

Make-Up Water System

Unit 1
	· State from memory the function of the Make-Up Water System Unit 1

· State from memory the names of each Make-Up Water System Unit 1 component

· Draw a Make-Up Water System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Make-Up Water System Unit 1

· State, from memory, the names and functions of each component within the Make-Up Water System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Make-Up Water System Unit 1 operation during Startup 

· Describe the Make-Up Water System Unit 1 operation during Normal Operation

· Describe the Make-Up Water System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Make-Up Water System Unit 1

· Knowledge of environmental impacts or concerns involved with the Make-Up Water System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Make-Up Water System Unit 1

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Make-Up Water System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Make-Up Water System Unit 1

· Ability to start up the Make-Up Water System Unit 1

· Ability to operate the Make-Up Water System Unit 1 under normal conditions

· Ability to shut down the Make-Up Water System Unit 1

· Ability to use the Make-Up Water System Unit 1 Valve Checklist to line up the system

· Knowledge of the Chemical Feed Systems

· Knowledge of the Demineralizers and Mixed Beds


	TPP-U1-F02-JPM


	TPP-U1-F02-SD

TPP-U1-F02-SOP

TPP-U1-F02-SDQ

TPP-U1-F02-SOPQ

TPP-U1-F02-FG

	TPP-U2-F02

Make-Up Water System

Unit 2
	· State from memory the function of the Make-Up Water System Unit 2

· State from memory the names of each Make-Up Water System Unit 2 component

· Draw a Make-Up Water System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Make-Up Water System Unit 2

· State, from memory, the names and functions of each component within the Make-Up Water System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Make-Up Water System Unit 2 operation during Startup 

· Describe the Make-Up Water System Unit 2 operation during Normal Operation

· Describe the Make-Up Water System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Make-Up Water System Unit 2

· Knowledge of environmental impacts or concerns involved with the Make-Up Water System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Make-Up Water System Unit 2

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Make-Up Water System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Make-Up Water System Unit 2

· Ability to start up the Make-Up Water System Unit 2

· Ability to operate the Make-Up Water System Unit 2 under normal conditions

· Ability to shut down the Make-Up Water System Unit 2

· Ability to use the Make-Up Water System Unit 2 Valve Checklist to line up the system

· Knowledge of the Chemical Feed Systems

· Knowledge of the Demineralizers and Mixed Beds


	TPP-U2-F02-JPM


	TPP-U2-F02-SD

TPP-U2-F02-SOP

TPP-U2-F02-SDQ

TPP-U2-F02-SOPQ

TPP-U2-F02-FG

	TPP-U3-F02

Make-Up Water System

Unit 3
	· State from memory the function of the Make-Up Water System Unit 3

· State from memory the names of each Make-Up Water System Unit 3 component

· Draw a Make-Up Water System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Make-Up Water System Unit 3

· State, from memory, the names and functions of each component within the Make-Up Water System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Make-Up Water System Unit 3 operation during Startup 

· Describe the Make-Up Water System Unit 3 operation during Normal Operation

· Describe the Make-Up Water System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Make-Up Water System Unit 3

· Knowledge of environmental impacts or concerns involved with the Make-Up Water System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Make-Up Water System Unit 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Make-Up Water System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Make-Up Water System Unit 3

· Ability to start up the Make-Up Water System Unit 3

· Ability to operate the Make-Up Water System Unit 3 under normal conditions

· Ability to shut down the Make-Up Water System Unit 3

· Ability to use the Make-Up Water System Unit 3 Valve Checklist to line up the system
· Knowledge of the Chemical Feed Systems

· Knowledge of the Demineralizers and Mixed Beds


	TPP-U3-F02-JPM


	TPP-U3-F02-SD

TPP-U3-F02-SOP

TPP-U3-F02-SDQ

TPP-U3-F02-SOPQ

TPP-U3-F02-FG

	TPP-U1-F15

Condenser and Circulating Water System Unit 1
	· State from memory the function of the Condenser and Circulating Water System Unit 1

· State from memory the names of each Condenser and Circulating Water System Unit 1 component

· Draw a Condenser and Circulating Water System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Condenser and Circulating Water System Unit 1

· State, from memory, the names, and functions of each component within the Condenser and Circulating Water System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Condenser and Circulating Water System Unit 1 operation during Startup 

· Describe the Condenser and Circulating Water System Unit 1 operation during Normal Operation

· Describe the Condenser and Circulating Water System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Condenser and Circulating Water System Unit 1

· Knowledge of environmental impacts or concerns involved with the Condenser and Circulating Water System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Condenser and Circulating Water System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Condenser and Circulating Water System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Condenser and Circulating Water System Unit 1

· Ability to start up the Condenser and Circulating Water System Unit 1

· Ability to operate the Condenser and Circulating Water System Unit 1 under normal conditions

· Ability to shut down the Condenser and Circulating Water System Unit 1

· Ability to use the Condenser and Circulating Water System Unit 1 Valve Checklist to line up the system

· Knowledge of Steam Side:  Condenser, Vacuum Pump, Steam Jet Air Ejector

· Knowledge of the Water Side:  Cooling Towers, Circulating Water System – including Pumps, Piping and Chemical Feed System, Cooling Tower Level Control Valve
	TPP-U1-F15-JPM


	TPP-U1-F15-SD

TPP-U1-F15-SOP

TPP-U1-F15-SDQ

TPP-U1-F15-SOPQ

TPP-U1-F15-FG

	TPP-U2-F15

Condenser and Circulating Water System Unit 2
	· State from memory the function of the Condenser and Circulating Water System Unit 2

· State from memory the names of each Condenser and Circulating Water System Unit 2 component

· Draw a Condenser and Circulating Water System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Condenser and Circulating Water System Unit 2

· State, from memory, the names, and functions of each component within the Condenser and Circulating Water System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Condenser and Circulating Water System Unit 2 operation during Startup 

· Describe the Condenser and Circulating Water System Unit 2 operation during Normal Operation

· Describe the Condenser and Circulating Water System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Condenser and Circulating Water System Unit 2

· Knowledge of environmental impacts or concerns involved with the Condenser and Circulating Water System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Condenser and Circulating Water System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Condenser and Circulating Water System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Condenser and Circulating Water System Unit 2

· Ability to start up the Condenser and Circulating Water System Unit 2

· Ability to operate the Condenser and Circulating Water System Unit 2 under normal conditions

· Ability to shut down the Condenser and Circulating Water System Unit 2

· Ability to use the Condenser and Circulating Water System Unit 2 Valve Checklist to line up the system

· Knowledge of Steam Side:  Condenser, Vacuum Pump, Steam Jet Air Ejector

· Knowledge of the Water Side:  Cooling Towers, Circulating Water System – including Pumps, Piping and Chemical Feed System, Cooling Tower Level Control Valve
	TPP-U2-F15-JPM


	TPP-U2-F15-SD

TPP-U2-F15-SOP

TPP-U2-F15-SDQ

TPP-U2-F15-SOPQ

TPP-U2-F15-FG

	TPP-U3-F15

Condenser and Circulating Water System Unit 3
	· State from memory the function of the Condenser and Circulating Water System Unit 3

· State from memory the names of each Condenser and Circulating Water System Unit 3 component

· Draw a Condenser and Circulating Water System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Condenser and Circulating Water System Unit 3

· State, from memory, the names, and functions of each component within the Condenser and Circulating Water System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Condenser and Circulating Water System Unit 3 operation during Startup 

· Describe the Condenser and Circulating Water System Unit 3 operation during Normal Operation

· Describe the Condenser and Circulating Water System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Condenser and Circulating Water System Unit 3

· Knowledge of environmental impacts or concerns involved with the Condenser and Circulating Water System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Condenser and Circulating Water System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Condenser and Circulating Water System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Condenser and Circulating Water System Unit 3

· Ability to start up the Condenser and Circulating Water System Unit 3

· Ability to operate the Condenser and Circulating Water System Unit 3 under normal conditions

· Ability to shut down the Condenser and Circulating Water System Unit 3

· Ability to use the Condenser and Circulating Water System Unit 3 Valve Checklist to line up the system

· Knowledge of Steam Side:  Condenser, Vacuum Pump, Steam Jet Air Ejector

· Knowledge of the Water Side:  Cooling Towers, Circulating Water System – including Pumps, Piping and Chemical Feed System, Cooling Tower Level Control Valve
	TPP-U3-F15-JPM


	TPP-U3-F15-SD

TPP-U3-F15-SOP

TPP-U3-F15-SDQ

TPP-U3-F15-SOPQ

TPP-U3-F15-FG

	TPP-U1-F06

Condensate System 

Unit 1
	· State from memory the function of the Condensate System Unit 1

· State from memory the names of each Condensate System Unit 1 component

· Draw a Condensate System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Condensate System Unit 1

· State, from memory, the names, and functions of each component within the Condensate System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Condensate System Unit 1 operation during Startup 

· Describe the Condensate System Unit 1 operation during Normal Operation

· Describe the Condensate System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Condensate System Unit 1

· Knowledge of environmental impacts or concerns involved with the Condensate System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Condensate System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Condensate System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Condensate System Unit 1

· Ability to start up the Condensate System Unit 1

· Ability to operate the Condensate System Unit 1 under normal conditions

· Ability to shut down the Condensate System Unit 1

· Ability to use the Condensate System Unit 1 Valve Checklist to line up the system

· Knowledge of the Condensate System, including Pumps, Piping and Chemical Feed System, Feedwater Heaters/Low Pressure, Condensate Make-up Regulator, Gland Exhauster, Deaerator, and Distilled Water Tanks


	TPP-U1-F06-JPM
	TPP-U1-F06-SD

TPP-U1-F06-SOP

TPP-U1-F06-SDQ

TPP-U1-F06-SOPQ

TPP-U1-F06-FG

	TPP-U2-F06

Condensate System 

Unit 2
	· State from memory the function of the Condensate System Unit 2

· State from memory the names of each Condensate System Unit 2 component

· Draw a Condensate System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Condensate System Unit 2

· State, from memory, the names, and functions of each component within the Condensate System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Condensate System Unit 2 operation during Startup 

· Describe the Condensate System Unit 2 operation during Normal Operation

· Describe the Condensate System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Condensate System Unit 2

· Knowledge of environmental impacts or concerns involved with the Condensate System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Condensate System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Condensate System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Condensate System Unit 2

· Ability to start up the Condensate System Unit 2

· Ability to operate the Condensate System Unit 2 under normal conditions

· Ability to shut down the Condensate System Unit 2

· Ability to use the Condensate System Unit 2 Valve Checklist to line up the system

· Knowledge of the Condensate System, including Pumps, Piping and Chemical Feed System, Feedwater Heaters/Low Pressure, Condensate Make-up Regulator, Gland Exhauster, Deaerator, and Distilled Water Tanks


	TPP-U2-F06-JPM
	TPP-U2-F06-SD

TPP-U2-F06-SOP

TPP-U2-F06-SDQ

TPP-U2-F06-SOPQ

TPP-U2-F06-FG

	TPP-U3-F06

Condensate System 

Unit 3
	· State from memory the function of the Condensate System Unit 3

· State from memory the names of each Condensate System Unit 3 component

· Draw a Condensate System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Condensate System Unit 3

· State, from memory, the names, and functions of each component within the Condensate System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Condensate System Unit 3 operation during Startup 

· Describe the Condensate System Unit 3 operation during Normal Operation

· Describe the Condensate System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Condensate System Unit 3

· Knowledge of environmental impacts or concerns involved with the Condensate System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Condensate System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Condensate System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Condensate System Unit 3

· Ability to start up the Condensate System Unit 3

· Ability to operate the Condensate System Unit 3 under normal conditions

· Ability to shut down the Condensate System Unit 3

· Ability to use the Condensate System Unit 3 Valve Checklist to line up the system

· Knowledge of the Condensate System, including Pumps, Piping and Chemical Feed System, Feedwater Heaters/Low Pressure, Condensate Make-up Regulator, Gland Exhauster, Deaerator, and Distilled Water Tanks


	TPP-U3-F06-JPM
	TPP-U3-F06-SD

TPP-U3-F06-SOP

TPP-U3-F06-SDQ

TPP-U3-F06-SOPQ

TPP-U3-F06-FG

	TPP-U1-F07

Feedwater System

Unit 1 
	· State from memory the function of the Feedwater System Unit 1

· State from memory the names of each Feedwater System Unit 1 component

· Draw a Feedwater System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Feedwater System Unit 1

· State, from memory, the names, and functions of each component within the Feedwater System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Feedwater System Unit 1 operation during Startup 

· Describe the Feedwater System Unit 1 operation during Normal Operation

· Describe the Feedwater System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Feedwater System Unit 1

· Knowledge of environmental impacts or concerns involved with the Feedwater System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Feedwater System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Feedwater System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Feedwater System Unit 1

· Ability to start up the Feedwater System Unit 1

· Ability to operate the Feedwater System Unit 1 under normal conditions

· Ability to shut down the Feedwater System Unit 1

· Ability to use the Feedwater System Unit 1 Valve Checklist to line up the system

· Knowledge of the Feedwater System Unit 1, including Pumps, Piping and Chemical Feed System, Feedwater Heaters/High Pressure, and Boiler Feed Pump Recirculation System 


	TPP-U1-F07-JPM


	TPP-U1-F07-SD

TPP-U1-F07-SOP

TPP-U1-F07-SDQ

TPP-U1-F07-SOPQ

TPP-U1-F07-FG

	TPP-U2-F07

Feedwater System

Unit 2 
	· State from memory the function of the Feedwater System Unit 2

· State from memory the names of each Feedwater System Unit 2 component

· Draw a Feedwater System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Feedwater System Unit 2

· State, from memory, the names, and functions of each component within the Feedwater System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Feedwater System Unit 2 operation during Startup 

· Describe the Feedwater System Unit 2 operation during Normal Operation

· Describe the Feedwater System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Feedwater System Unit 2

· Knowledge of environmental impacts or concerns involved with the Feedwater System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Feedwater System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Feedwater System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Feedwater System Unit 2

· Ability to start up the Feedwater System Unit 2

· Ability to operate the Feedwater System Unit 2 under normal conditions

· Ability to shut down the Feedwater System Unit 2

· Ability to use the Feedwater System Unit 2 Valve Checklist to line up the system

· Knowledge of the Feedwater System Unit 2, including Pumps, Piping and Chemical Feed System, Feedwater Heaters/High Pressure, and Boiler Feed Pump Recirculation System 


	TPP-U2-F07-JPM


	TPP-U2-F07-SD

TPP-U2-F07-SOP

TPP-U2-F07-SDQ

TPP-U2-F07-SOPQ

TPP-U2-F07-FG

	TPP-U3-F07

Feedwater System

Unit 3 
	· State from memory the function of the Feedwater System Unit 3

· State from memory the names of each Feedwater System Unit 3 component

· Draw a Feedwater System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Feedwater System Unit 3

· State, from memory, the names, and functions of each component within the Feedwater System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Feedwater System Unit 3 operation during Startup 

· Describe the Feedwater System Unit 3 operation during Normal Operation

· Describe the Feedwater System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Feedwater System Unit 3

· Knowledge of environmental impacts or concerns involved with the Feedwater System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Feedwater System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Feedwater System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Feedwater System Unit 3

· Ability to start up the Feedwater System Unit 3

· Ability to operate the Feedwater System Unit 3 under normal conditions

· Ability to shut down the Feedwater System Unit 3

· Ability to use the Feedwater System Unit 3 Valve Checklist to line up the system

· Knowledge of the Feedwater System Unit 3, including Pumps, Piping and Chemical Feed System, Feedwater Heaters/High Pressure, and Boiler Feed Pump Recirculation System 


	TPP-U3-F07-JPM


	TPP-U3-F07-SD

TPP-U3-F07-SOP

TPP-U3-F07-SDQ

TPP-U3-F07-SOPQ

TPP-U3-F07-FG

	TPP-U1-F08

Steam Generator System 

Unit 1
	· State from memory the function of the Steam Generator System Unit 1

· State from memory the names of each Steam Generator System Unit 1 component

· Draw a Steam Generator System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Steam Generator System Unit 1

· State, from memory, the names, and functions of each component within the Steam Generator System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Steam Generator System Unit 1 operation during Startup 

· Describe the Steam Generator System Unit 1 operation during Normal Operation

· Describe the Steam Generator System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Steam Generator System Unit 1

· Knowledge of environmental impacts or concerns involved with the Steam Generator System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Steam Generator System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Steam Gen. Sys Unit 1

· Knowledge of Pre-Operational checks needed when operating the Steam Generator System Unit 1

· Ability to start up the Steam Generator System Unit 1

· Ability to operate the Steam Generator System Unit 1 under normal conditions

· Ability to shut down the Steam Generator Sys. Unit 1

· Ability to use the Steam Generator System Unit 1 Valve Checklist to line up the system

· Knowledge of the Boiler Safeties, Vents, and Power Control Valve 

· Knowledge of the Boiler Chemical Feed Pumps and Systems, including Boiler Tubing, Boiler Instrumentation, Down Comers, Boiler Drains, Atmospheric Blowdown Tank, Continuous Blowdown Tank, Headers, and Steam Drum

· Knowledge of the Boiler Structure and Hangers, and Economizer Inlet Block Valve, Superheat Spray Valves, Main Steam Leads, Main Reheat Spray Valves, Hot and Cold Leads Connection, Building Steam Heat System, and Auxiliary Steam System


	TPP-U1-F08-JPM


	TPP-U1-F08-SD

TPP-U1-F08-SOP

TPP-U1-F08-SDQ

TPP-U1-F08-SOPQ

TPP-U1-F08-FG



	TPP-U2-F08

Steam Generator System 

Unit 2
	· State from memory the function of the Steam Generator System Unit 2

· State from memory the names of each Steam Generator System Unit 2 component

· Draw a Steam Generator System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Steam Generator System Unit 2

· State, from memory, the names, and functions of each component within the Steam Generator System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Steam Generator System Unit 2 operation during Startup 

· Describe the Steam Generator System Unit 2 operation during Normal Operation

· Describe the Steam Generator System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Steam Generator System Unit 2

· Knowledge of environmental impacts or concerns involved with the Steam Generator System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Steam Generator System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Steam Generator System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Steam Generator System Unit 2

· Ability to start up the Steam Generator System Unit 2

· Ability to operate the Steam Generator System Unit 2 under normal conditions

· Ability to shut down the Steam Generator System 
Unit 2

· Ability to use the Steam Generator System Unit 2 Valve Checklist to line up the system
· Knowledge of the Boiler Safeties, Vents, and Power Control Valve 

· Knowledge of the Boiler Chemical Feed Pumps and Systems, including Boiler Tubing, Boiler Instrumentation, Down Comers, Boiler Drains, Atmospheric Blowdown Tank, Continuous Blowdown Tank, Headers, and Steam Drum

· Knowledge of the Boiler Structure and Hangers, and Economizer Inlet Block Valve, Superheat Spray Valves, Main Steam Leads, Main Reheat Spray Valves, Hot and Cold Leads Connection, Building Steam Heat System, and Auxiliary Steam System
	TPP-U2-F08-JPM


	TPP-U2-F08-SD

TPP-U2-F08-SOP

TPP-U2-F08-SDQ

TPP-U2-F08-SOPQ

TPP-U2-F08-FG



	TPP-U3-F08

Steam Generator System 

Unit 3
	· State from memory the function of the Steam Generator System Unit 3

· State from memory the names of each Steam Generator System Unit 3 component

· Draw a Steam Generator System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Steam Generator System Unit 3

· State, from memory, the names, and functions of each component within the Steam Generator System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Steam Generator System Unit 3 operation during Startup 

· Describe the Steam Generator System Unit 3 operation during Normal Operation

· Describe the Steam Generator System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Steam Generator System Unit 3

· Knowledge of environmental impacts or concerns involved with the Steam Generator System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Steam Generator System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Steam Generator System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Steam Generator System Unit 3

· Ability to start up the Steam Generator System Unit 3

· Ability to operate the Steam Generator System Unit 3 under normal conditions

· Ability to shut down the Steam Generator System Unit 3

· Ability to use the Steam Generator System Unit 3 Valve Checklist to line up the system
· Knowledge of the Boiler Safeties, Vents, and Power Control Valve 

· Knowledge of the Boiler Chemical Feed Pumps and Systems, including Boiler Tubing, Boiler Instrumentation, Down Comers, Boiler Drains, Atmospheric Blowdown Tank, Continuous Blowdown Tank, Headers, and Steam Drum

· Knowledge of the Boiler Structure and Hangers, and Economizer Inlet Block Valve, Superheat Spray Valves, Main Steam Leads, Main Reheat Spray Valves, Hot and Cold Leads Connection, Building Steam Heat System, and Auxiliary Steam System
	TPP-U3-F08-JPM


	TPP-U3-F08-SD

TPP-U3-F08-SOP

TPP-U3-F08-SDQ

TPP-U3-F08-SOPQ

TPP-U3-F08-FG



	TPP-U1&2-F22

Water Instrument Board Panel

Units 1 and 2
	· State from memory the function of the Instrument Board Panel

· State from memory the names of each Instrument Board Panel component

· Draw a Instrument Board Panel Block Diagram

· Draw, from memory, a Diagram of the Instrument Board Panel Units 1 and 2

· State, from memory, the names and functions of each component within the Instrument Board Panel Units 1 and 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Instrument Board Panel Units 1 and 2 operation during Startup 

· Describe the Instrument Board Panel Units 1 and 2 operation during Normal Operation

· Describe the Instrument Board Panel operation during Shutdown operations

· Knowledge of the safety requirements associated with the Instrument Board Panel Units 1 and 2

· Knowledge of environmental impacts or concerns involved with the Instrument Board Panel Units 1 and 2 operation

· Knowledge of training and responsibilities required for operation of the Instrument Board Panel Units 1 and 2

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Instrument Board Panel Units 1 and 2

· Knowledge of Pre-Operational checks needed when operating the Instrument Board Panel Units 1 and 2

· Ability to start up the Instrument Board Panel Units 1 and 2

· Ability to operate the Instrument Board Panel Units 1 and 2 under normal conditions

· Ability to shut down the Instrument Board Panel Units 1 and 2

· Ability to use the Instrument Board Panel Units 1 and 2 Valve Checklist to line up the system

· Knowledge of the Water Panel, Instrumentation and Analysis Panel Unit 1 

· Knowledge of the Water Panel, Instrumentation and Analysis Panel Unit 2
	TPP-U1&2-F22-JPM


	TPP-U1&2-F22-SD

TPP-U1&2-F22-SOP

TPP-U1&2-F22-SDQ

TPP-U1&2-F22-SOPQ

TPP-U1&2-F22-FG



	TPP-U3-F22

Water Instrument Board Panel

Unit 3
	· State from memory the function of the Instrument Board Panel Unit 3

· State from memory the names of each Instrument Board Panel Units 3component

· Draw a Instrument Board Panel Unit 3Block Diagram

· Draw, from memory, a Diagram of the Instrument Board Panel Unit 3

· State, from memory, the names and functions of each component within the Instrument Board Panel Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Instrument Board Panel Unit 3 operation during Startup 

· Describe the Instrument Board Panel Unit 3 operation during Normal Operation

· Describe the Instrument Board Panel Unit 3operation during Shutdown operations

· Knowledge of the safety requirements associated with the Instrument Board Panel Unit 3

· Knowledge of environmental impacts or concerns involved with the Instrument Board Panel Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Instrument Board Panel Unit 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Instrument Board Panel Unit 3

· Knowledge of Pre-Operational checks needed when operating the Instrument Board Panel Unit 3

· Ability to start up the Instrument Board Panel Unit 3

· Ability to operate the Instrument Board Panel Unit 3 under normal conditions

· Ability to shut down the Instrument Board Panel Unit 3

· Ability to use the Instrument Board Panel Unit 3 Valve Checklist to line up the system

· Knowledge of the Water Panel, Instrumentation and Analysis Panel Unit 3 


	TPP-U3-F22-JPM


	TPP-U3-F22-SD

TPP-U3-F22-SOP

TPP-U3-F22-SDQ

TPP-U3-F22-SOPQ

TPP-U3-F22-FG




3rd Year Unit Operator Assistant 

	UOA3-1

Safety and Compliance

Training


	UOA3-2
Personal 

Development

Training


3rd Year Unit Operator Assistant

Primedia Modules

	UOA3-3

Boilers/ 

Combustion and Operation
	UOA3-4

Heat Exchangers/ 

Condensers and Reboilers
	UOA3-5

Pumps/

Fundamentals of Centrifugal Type


	UOA3-6

Pumps/ 

Operation of Centrifugal Type

	UOA3-7

Instrumentation

& Controls/ 

Measurement of Pressure and Temperature
	UOA3-8

Instrumentation

& Controls/ 

Measurement of Level and Flow
	UOA3-9

Instrumentation

& Controls/ 

Transmitters, Indicators, and Recorders
	UOA3-10

Instrumentation

& Controls/ 

Basic Control Instruments

	UOA3-11

Instrumentation

& Controls/ 

Automatic Process Control 1
	UOA3-12
Instrumentation

& Controls/ 

Automatic Process Control 2
	UOA3-13
Instrumentation

& Controls/ 

Principles of Digital Control
	UOA3-14
Instrumentation

& Controls/ 

Digital Control Systems


3rd Year Unit Operator Assistant

Plant Specific Modules

	TPP-U1-F09

Boiler Fuel System

Unit 1
	TPP-U1-F11

Combustion Air and Flue Gas System

Unit 1
	TPP-U1-F10

Combustion Control and Burner Management System

Unit 1
	TPP-U2-F09

Boiler Fuel System

Unit 2

	TPP-U2-F11

Combustion Air and Flue Gas System

Unit 2
	TPP-U2-F10

Combustion Control and Burner Management System

Unit 2
	TPP-U3-F09

Boiler Fuel System

Unit 3
	TPP-U3-F11

Combustion Air and Flue Gas System

Unit 3

	TPP-U3-F10

Combustion Control and Burner Management System

Unit 3
	TPP-U1-F12

Soot Blowing System

Unit 1


	TPP-U2-F12

Soot Blowing System

Unit 2


	TPP-U3-F12

Soot Blowing System

Unit 3



	TPP-U1-F13

Continuous Emissions Monitoring System (CEMS)

Unit 1
	TPP-U2&3-F13 Continuous Emissions Monitoring System (CEMS)

Units 2&3
	
	


	3rd Year Unit Operator Assistant 



	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	UOA3-1

Safety and Compliance

Training
	· UOA3-1.1 Switching and Tagging

· UOA3-1.2 Bloodborne Rathogens

· UOA3-1.3 Confined Space Entry

· UOA3-1.4 CPR

· UOA3-1.5 Emergency Action Plan/Fire prevention

· UOA3-1.6 fire Extinguishers

· UOA3-1.7 Hearing Conversation

· UOA3-1.8 Lockout/Tagout

· UOA3-1.9 Medical records Access

· UOA3-1.10 respiratory Protection

	
	

	UOA3-1

Personal Development

Training
	· UOA3-2.1 Conflict Management


	
	


	3rd Year Unit Operator Assistant

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	UOA3-3
Boilers/ Combustion and Operation
	Combustion

· List elements needed for combustion in a boiler

· Describe the parts and function of a typical burner in a boiler furnace and how the burner helps to satisfy the elements of combustion in a boiler

· Describe the fuel system for a typical coal-fired boiler

· Describe a typical burner for an oil-fired boiler

· Describe a typical burner for a gas-fired boiler

· Define the following terms: fuel/air ratio, excess air, and excess oxygen

Air and Gas

· Trace the air and gas flow path through a boiler

· Explain how hot combustion gases are used to increase boiler efficiency

· Describe the basic operation of two types of air preheaters

· Describe some of the harmful effects that can be caused by combustion gas by-products

· Describe equipment commonly used to remove particulates and harmful gases from combustion gases

Boiler Operation

· Describe the location and purpose of boiler vents

· Describe the location and purpose of boiler drains

· Explain what blowdown valves are

· State the purpose of sootblowing

· Describe the operation of a typical soot blower

	
	CD Rom 

Primedia


	3rd Year Unit Operator Assistant

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	UOA3-4

Heat Exchangers/ 

Condensers and Reboilers
	Condensers

· Describe the function of condensers

· Describe the operation of a typical condenser

· Describe the startup procedure for a typical condenser

· Describe the general condenser shutdown procedure

· Describe some checks made during the operation of a condenser

Reboilers

· Describe how a kettle-type reboiler operates

· Describe how a thermosiphon reboiler operates

· Describe some operator responsibilities associated with reboiler operation
	
	CD Rom 

Primedia

	UOA3-5
Pumps/

Fundamentals of Centrifugal Type
	Centrifugal pump Operation

· Describe general operating principles of a centrifugal pump

· Explain differences between radial flow, axial flow, and mixed flow pumps

· Explain the principles of operation of a vertically mounted centrifugal pump

· Describe the basic operation of a typical multistage centrifugal pump

· Describe two ways that multistage centrifugal pumps can minimize axial thrust

Centrifugal Pump Components

· Explain the differences between an open impeller, a closed impeller, and a semi-open impeller

· Compare and contrast a single-suction impeller and a double-suction impeller

· Describe the general design and function of a diffuser

· Describe the purpose and basic operation of a mechanical seal flush system


	
	CD Rom 

Primedia

	UOA3-6
Pumps/ Operation of Centrifugal Type
	Centrifugal Pump Operation

· Describe general operating principles of a centrifugal pump

· Explain differences between radial flow, axial flow, and mixed flow pumps

· Explain the principles of operation of a vertically mounted centrifugal pump

· Describe the basic operation of a typical multistage centrifugal pump

· Describe two ways that multistage centrifugal pumps can minimize thrust

Centrifugal Pump Components

· Explain the differences between an open impeller, a closed impeller, and a semi-open impeller

· Compare and contrast a single-suction impeller and a double-suction impeller

· Describe the general design and function of a diffuser

· Describe the purpose and basic operation of a mechanical seal flush system


	
	CD Rom 

Primedia


	3rd Year Unit Operator Assistant

Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	UOA3-7

Instrumentation

& Controls/

Measurement of Pressure and Temperature
	Measuring Process Variables

· State the general function of process instrumentation

· List four process variables monitored by process instrumentation

· Explain how parallax can affect an instrument reading

· Explain how to use a multiplication factor when reading an instrument

· Describe how to read gauges, indicators, recorders, and digital meters

Pressure Measurement

· Define pressure in terms of solids, liquids, and gases

· Describe three types of scales used to indicate pressure

· List basic units of measurement for pressure

· Describe three types of manometers

· Describe the basic operation of Bourdon tube, bellows, and diaphragm pressure elements

· Describe the basic operation of a pressure transmitter

Temperature Measurement

· Explain the general relationship between heat and temperature

· List basic units of measurement for temperature

· Describe the basic operation of a fluid thermometer, bimetallic thermometer, thermocouple, and Resistance Temperature Detector (RTD)


	
	CD Rom 

Primedia

	UOA3-8
Instrumentation

& Controls/

Measurement of Level and Flow
	Level Measurement

· Define: level, continuous level measurement, and single-point level detection

· Describe basic operation of the following level measurement devices: plumb bob, gauge glass, float and tape and conductivity probes

· Describe the basic operation of these level measurement devices: pressure gauge, bubbler system, and D/P cell

Flow Measurement

· Define: fluid flow, flow rate, and total flow

· List basic units of measurement for flow rate

· Describe common examples of direct flow measurement

· Describe common examples of indirect flow measurement


	
	CD Rom 

Primedia

	UOA3-9
Instrumentation

& Controls/

Transmitters, Indicators, and

Recorders
	System Components

· State the general function of an instrument system

· Name the basic instruments and devices in a typical instrument system and identify the basic functions of each

Transmitters and Transducers

· Explain how to identify various types of transmitters

· Describe the basic operation of a transmitter

· Describe the relationship between the input and output of a transmitter

· Explain what a transducer is and its general function

Recorders and Indicators

· Explain how to identify various kinds of recorders

· Describe circular recorder charts and strip recorder charts and how to interpret them

· Describe some basic operator responsibilities associated with recorders

· Explain how to identify various kinds of indicators


	
	CD Rom 

Primedia

	UOA3-10
Instrumentation

& Controls/ Basic Control Instruments
	System Components

· State the general function of an instrument system

· Identify basic instruments/devices in a typical instrument system and the basic function of each

Alarms and Controllers

· Describe the function of alarms in an instrument system

· Describe the operation of typical switches used to activate alarms

· Describe the use of switches to activate protective systems

· Describe the functions of interlocks

· Explain how to identify various kinds of controllers

· Explain how control is transferred between automatic and manual

Final Control Elements

· Identify the parts of a valve and how the valve functions

· Explain how a valve positioner functions

· Explain how dampers and motors are used as final control elements


	
	CD Rom 

Primedia

	UOA3-11

Instrumentation

& Controls/

Automatic Process Control 1
	Control Methods

· State the function of a process control system

· Describe the functions of the four basic elements of an automated process control system

· Explain what process disturbance is and how it can affect a process control system

Process Dynamics

· Define: resistance and capacitance

· Define: dead time and lag time

· Explain how resistance, capacitance, dead time, and lag time can affect a process control system


	
	CD Rom 

Primedia

	UOA3-12
Instrumentation

& Controls/

Automatic Process Control 2
	Two-Position and Proportional

· Describe two-position control and explain how it works in a control system

· Describe proportional control and explain how it works in a control system

· Explain how proportional band applies to a control system

Reset, Rate, and PID

· Describe reset control and explain how it works in a control system

· Describe rate control and explain how it works in a control system

· Describe PID control and explain how it works in a control system


	
	CD Rom 

Primedia

	UOA3-13
Instrumentation

& Controls/ Principles of Digital Control
	Overview

· Compare and contrast analog and digital control systems

· Describe the general functions of a process computer

· Describe differences between analog and digital control loops

· Explain how analog signals are converted to digital signals, and vice versa, in typical process control systems

· Describe the purpose and use of graphic displays, graphs, lists, and permanent record devices

· Describe the general functions of the keys on a console keyboard

· Describe the general uses of magnetic tapes and discs, and supervisory computers

Control Loops

· Describe the operation of a digital control loop

· Describe the functions and uses of control blocks in digital controllers

· Explain the general operation of a complex process control scheme
	
	CD Rom 

Primedia

	UOA3-14
Instrumentation

& Controls/ Digital Control Systems
	Programmable Controllers

· Describe the general use and operation of programmable controllers

· Explain how programmable controllers can be used to establish safety interlock systems

· Describe a way in which programmable controllers can be used to control sequential operations

Control Systems

· List the components and describe the operation of a process unit digital control system

· Describe the general functions of a supervisory control system


	
	CD Rom 

Primedia


	3rd Year Unit Operator Assistant

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related Job Performance

Measure (JPM)
	Reference

	TPP-U1-F09

Boiler Fuel System 

Unit 1
	· State from memory the function of the Boiler Fuel System Unit 1

· State from memory the names of each Boiler Fuel System Unit 1 component

· Draw a Boiler Fuel System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Boiler Fuel System Unit 1

· State, from memory, the names, and functions of each component within the Boiler Fuel System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Boiler Fuel System Unit 1 operation during Startup 

· Describe the Boiler Fuel System Unit 1 operation during Normal Operation

· Describe the Boiler Fuel System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Boiler Fuel System Unit 1

· Knowledge of environmental impacts or concerns involved with the Boiler Fuel System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Boiler Fuel System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Boiler Fuel System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Boiler Fuel System Unit 1

· Ability to Start-Up the Boiler Fuel System Unit 1

· Ability to operate the Boiler Fuel System Unit 1 under normal conditions

· Ability to shutdown the Boiler Fuel System Unit 1

· Ability to use the Boiler Fuel System Unit 1 Valve Checklist to line up the system

· Knowledge of the Unit 1 - Burners, Tilts, Scanner Air Fans, and Systems, including Igniter Oil/Gas, Pumps, Strainers, Igniters, and Burner Construction

· Knowledge of the Pulverizer, Primary Air Ductwork, Cold and Hot Air Dampers, Coal Piping, Pyrite Hoppers, Coal Feeders and Gates, Vibrators, and Associated Coolers, Coal Piping, Motors, Breakers and Motor Starters, Fuel Oil Storage and Piping
	TPP-U1-F09-JPM


	TPP-U1-F09-SD

TPP-U1-F09-SOP

TPP-U1-F09-SDQ

TPP-U1-F09-SOPQ

TPP-U1-F09-FG



	TPP-U1-F11

Combustion Air and Flue Gas System Unit 1
	· State from memory the function of the Combustion Air and Flue Gas System Unit 1

· State from memory the names of each Combustion Air and Flue Gas System Unit 1 component

· Draw a Combustion Air and Flue Gas System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Combustion Air and Flue Gas System Unit 1

· State, from memory, the names, and functions of each component within the Combustion Air and Flue Gas System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Combustion Air and Flue Gas System Unit 1 operation during Startup 

· Describe the Combustion Air and Flue Gas System Unit 1 operation during Normal Operation

· Describe the Combustion Air and Flue Gas System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Combustion Air and Flue Gas System Unit 1

· Knowledge of environmental impacts or concerns involved with the Combustion Air and Flue Gas System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Combustion Air and Flue Gas System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Combustion Air and Flue Gas System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Combustion Air and Flue Gas System Unit 1

· Ability to start up the Combustion Air and Flue Gas System Unit 1

· Ability to operate the Combustion Air and Flue Gas System Unit 1 under normal conditions

· Ability to shut down the Combustion Air and Flue Gas System Unit 1

· Ability to use the Combustion Air and Flue Gas System Unit 1 Valve Checklist to line up the system

· Knowledge of the Air Preheaters, FD and ID Fans and Ductwork

· Knowledge of the Auxiliary Air, Secondary Air and Fuel Air Systems including Windbox Damper Controls, and Steam Coil Air Heater Coils 

· Knowledge of the Precipitators, Fly Ash System Fly Ash Silo continuous Operating Separator, fly Ash silo Vent Bags, Fly Ash Exhauster, Hoppers, Economizer Feeder, and Economizer Hoppers
	TPP-U1-F11-JPM


	TPP-U1-F11-SD

TPP-U1-F11-SOP

TPP-U1-F11-SDQ

TPP-U1-F11-SOPQ

TPP-U1-F11-FG

	TPP-U1-F10

Combustion Control and Burner Management System 

Unit 1
	· State from memory the function of the Combustion Control and Burner Management System Unit 1

· State from memory the names of each Combustion Control and Burner Management System Unit 1 component

· Draw a Combustion Control and Burner Management System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Combustion Control and Burner Management System Unit 1

· State, from memory, the names, and functions of each component within the Combustion Control and Burner Management System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Combustion Control and Burner Management System Unit 1 operation during Startup 

· Describe the Combustion Control and Burner Management System Unit 1 operation during Normal Operation

· Describe the Combustion Control and Burner Management System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Combustion Control and Burner Management System Unit 1

· Knowledge of environmental impacts or concerns involved with the Combustion Control and Burner Management System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Combustion Control and Burner Management System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Combustion Control and Burner Management System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Combustion Control and Burner Management System Unit 1

· Ability to start up the Combustion Control and Burner Management System Unit 1

· Ability to operate the Combustion Control and Burner Management System Unit 1 under normal conditions

· Ability to shut down the Combustion Control and Burner Management System Unit 1

· Ability to use the Combustion Control and Burner Management System Unit 1 Valve Checklist to line up the system

· Knowledge of Boiler Controls, Burner Management System
	TPP-U1-F10-JPM


	TPP-U1-F10-SD

TPP-U1-F10-SOP

TPP-U1-F10-SDQ

TPP-U1-F10-SOPQ

TPP-U1-F10-FG



	TPP-U2-F09

Boiler Fuel System 

Unit 2
	· State from memory the function of the Boiler Fuel System Unit 2

· State from memory the names of each Boiler Fuel System Unit 2 component

· Draw a Boiler Fuel System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Boiler Fuel System Unit 2

· State, from memory, the names, and functions of each component within the Boiler Fuel System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Boiler Fuel System Unit 2 operation during Startup 

· Describe the Boiler Fuel System Unit 2 operation during Normal Operation

· Describe the Boiler Fuel System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Boiler Fuel System Unit 2

· Knowledge of environmental impacts or concerns involved with the Boiler Fuel System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Boiler Fuel System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Boiler Fuel System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Boiler Fuel System Unit 2

· Ability to Start-Up the Boiler Fuel System Unit 2

· Ability to operate the Boiler Fuel System Unit 2 under normal conditions

· Ability to shutdown the Boiler Fuel System Unit 2

· Ability to use the Boiler Fuel System Unit 2 Valve Checklist to line up the system
· Knowledge of the Unit 2 - Burners, Tilts, Scanner Air Fans, and Systems, including Igniter Oil/Gas, Pumps, Strainers, Igniters, and Burner Construction

· Knowledge of the Pulverizer, Primary Air Ductwork, Cold and Hot Air Dampers, Coal Piping, Pyrite Hoppers, Coal Feeders and Gates, Vibrators, and Associated Coolers, Coal Piping, Motors, Breakers and Motor Starters, Fuel Oil Storage and Piping
	TPP-U2-F09-JPM


	TPP-U2-F09-SD

TPP-U2-F09-SOP

TPP-U2-F09-SDQ

TPP-U2-F09-SOPQ

TPP-U2-F09-FG



	TPP-U2-F11

Combustion Air and Flue Gas System Unit 2
	· State from memory the function of the Combustion Air and Flue Gas System Unit 2

· State from memory the names of each Combustion Air and Flue Gas System Unit 2 component

· Draw a Combustion Air and Flue Gas System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Combustion Air and Flue Gas System Unit 2

· State, from memory, the names, and functions of each component within the Combustion Air and Flue Gas System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Combustion Air and Flue Gas System Unit 2 operation during Startup 

· Describe the Combustion Air and Flue Gas System Unit 2 operation during Normal Operation

· Describe the Combustion Air and Flue Gas System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Combustion Air and Flue Gas System Unit 2

· Knowledge of environmental impacts or concerns involved with the Combustion Air and Flue Gas Sys U2 operation

· Knowledge of training and responsibilities required for operation of the Combustion Air and Flue Gas Sys U2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Combustion Air and Flue Gas System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Combustion Air and Flue Gas System Unit 2

· Ability to start up the Combustion Air and Flue Gas System Unit 2

· Ability to operate the Combustion Air and Flue Gas System Unit 2 under normal conditions

· Ability to shut down the Combustion Air and Flue Gas System Unit 2

· Ability to use the Combustion Air and Flue Gas System Unit 2 Valve Checklist to line up the system

· Knowledge of the Air Preheaters, FD and ID Fans and Ductwork

· Knowledge of the Auxiliary Air, Secondary Air and Fuel Air Systems including Windbox Damper Controls, and Steam Coil Air Heater Coils 

· Knowledge of the Precipitators, Fly Ash System Fly Ash Silo continuous Operating Separator, fly Ash silo Vent Bags, Fly Ash Exhauster, Hoppers, Economizer Feeder, and Economizer Hoppers
	TPP-U2-F11-JPM


	TPP-U2-F11-SD

TPP-U2-F11-SOP

TPP-U2-F11-SDQ

TPP-U2-F11-SOPQ

TPP-U2-F11-FG

	TPP-U2-F10

Combustion Control and Burner Management System 

Unit 2
	· State from memory the function of the Combustion Control and Burner Management System Unit 2

· State from memory the names of each Combustion Control and Burner Management System Unit 2 component

· Draw a Combustion Control and Burner Management System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Combustion Control and Burner Management System Unit 2

· State, from memory, the names, and functions of each component within the Combustion Control and Burner Management System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Combustion Control and Burner Management System Unit 2 operation during Startup 

· Describe the Combustion Control and Burner Management System Unit 2 operation during Normal Operation

· Describe the Combustion Control and Burner Management System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Combustion Control and Burner Management System Unit 2

· Knowledge of environmental impacts or concerns involved with the Combustion Control and Burner Management System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Combustion Control and Burner Management System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Combustion Control and Burner Management System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Combustion Control and Burner Management System Unit 2

· Ability to start up the Combustion Control and Burner Management System Unit 2

· Ability to operate the Combustion Control and Burner Management System Unit 2 under normal conditions

· Ability to shut down the Combustion Control and Burner Management System Unit 2

· Ability to use the Combustion Control and Burner Management System Unit 2 Valve Checklist to line up the system
· Knowledge of Boiler Controls, Burner Management System
	TPP-U2-F10-JPM


	TPP-U2-F10-SD

TPP-U2-F10-SOP

TPP-U2-F10-SDQ

TPP-U2-F10-SOPQ

TPP-U2-F10-FG



	TPP-U3-F09

Boiler Fuel System 

Unit 3
	· State from memory the function of the Boiler Fuel System Unit 3

· State from memory the names of each Boiler Fuel System Unit 3 component

· Draw a Boiler Fuel System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Boiler Fuel System Unit 3

· State, from memory, the names, and functions of each component within the Boiler Fuel System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Boiler Fuel System Unit 3 operation during Startup 

· Describe the Boiler Fuel System Unit 3 operation during Normal Operation

· Describe the Boiler Fuel System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Boiler Fuel System Unit 3

· Knowledge of environmental impacts or concerns involved with the Boiler Fuel System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Boiler Fuel System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Boiler Fuel System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Boiler Fuel System Unit 3

· Ability to Start-Up the Boiler Fuel System Unit 3

· Ability to operate the Boiler Fuel System Unit 3 under normal conditions

· Ability to shutdown the Boiler Fuel System Unit 3

· Ability to use the Boiler Fuel System Unit 3 Valve Checklist to line up the system
· Knowledge of the Unit 3 - Burners, Tilts, Scanner Air Fans, and Systems, including Igniter Oil/Gas, Pumps, Strainers, Igniters, and Burner Construction

· Knowledge of the Pulverizer, Primary Air Ductwork, Cold and Hot Air Dampers, Coal Piping, Pyrite Hoppers, Coal Feeders and Gates, Vibrators, and Associated Coolers, Coal Piping, Motors, Breakers and Motor Starters, Fuel Oil Storage and Piping
	TPP-U3-F09-JPM


	TPP-U3-F09-SD

TPP-U3-F09-SOP

TPP-U3-F09-SDQ

TPP-U3-F09-SOPQ

TPP-U3-F09-FG



	TPP-U3-F11

Combustion Air and Flue Gas System 

Unit 3
	· State from memory the function of the Combustion Air and Flue Gas System Unit 3

· State from memory the names of each Combustion Air and Flue Gas System Unit 3 component

· Draw a Combustion Air and Flue Gas System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Combustion Air and Flue Gas System Unit 3

· State, from memory, the names, and functions of each component within the Combustion Air and Flue Gas System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Combustion Air and Flue Gas System Unit 3 operation during Startup 

· Describe the Combustion Air and Flue Gas System Unit 3 operation during Normal Operation

· Describe the Combustion Air and Flue Gas System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Combustion Air and Flue Gas System Unit 3

· Knowledge of environmental impacts or concerns involved with the Combustion Air and Flue Gas System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Combustion Air and Flue Gas Sys U3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Combustion Air and Flue Gas System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Combustion Air and Flue Gas System Unit 3

· Ability to start up the Combustion Air and Flue Gas System Unit 3

· Ability to operate the Combustion Air and Flue Gas System Unit 3 under normal conditions

· Ability to shut down the Combustion Air and Flue Gas System Unit 3

· Ability to use the Combustion Air and Flue Gas System Unit 3 Valve Checklist to line up the system
· Knowledge of the Air Preheaters, FD and ID Fans and Ductwork

· Knowledge of the Auxiliary Air, Secondary Air and Fuel Air Systems including Windbox Damper Controls, and Steam Coil Air Heater Coils 
· Knowledge of the Precipitators, Fly Ash System Fly Ash Silo continuous Operating Separator, fly Ash silo Vent Bags, Fly Ash Exhauster, Hoppers, Economizer Feeder, and Economizer Hoppers
	TPP-U3-F11-JPM


	TPP-U3-F11-SD

TPP-U3-F11-SOP

TPP-U3-F11-SDQ

TPP-U3-F11-SOPQ

TPP-U3-F11-FG

	TPP-U3-F10

Combustion Control and Burner Management System 

Unit 3
	· State from memory the function of the Combustion Control and Burner Management System Unit 3

· State from memory the names of each Combustion Control and Burner Management System Unit 3 component

· Draw a Combustion Control and Burner Management System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Combustion Control and Burner Management System Unit 3

· State, from memory, the names, and functions of each component within the Combustion Control and Burner Management System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Combustion Control and Burner Management System Unit 3 operation during Startup 

· Describe the Combustion Control and Burner Management System Unit 3 operation during Normal Operation

· Describe the Combustion Control and Burner Management System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Combustion Control and Burner Management System Unit 3

· Knowledge of environmental impacts or concerns involved with the Combustion Control and Burner Management System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Combustion Control and Burner Management System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Combustion Control and Burner Management System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Combustion Control and Burner Management System Unit 3

· Ability to start up the Combustion Control and Burner Management System Unit 3

· Ability to operate the Combustion Control and Burner Management System Unit 3 under normal conditions

· Ability to shut down the Combustion Control and Burner Management System Unit 3

· Ability to use the Combustion Control and Burner Management System Unit 3 Valve Checklist to line up the system
· Knowledge of Boiler Controls, Burner Management System
	TPP-U3-F10-JPM


	TPP-U3-F10-SD

TPP-U3-F10-SOP

TPP-U3-F10-SDQ

TPP-U3-F10-SOPQ

TPP-U3-F10-FG



	TPP-U1-F12

Soot Blowing System

Unit 1
	· State from memory the function of the Soot Blowing System

· State from memory the names of each Soot Blowing System component

· Draw a Soot Blowing System Block Diagram

· Draw, from memory, a Diagram of the Soot Blowing System

· State, from memory, the names and functions of each component within the Soot Blowing System

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Soot Blowing System operation during Startup 

· Describe the Soot Blowing System operation during Normal Operation

· Describe the Soot Blowing System operation during Shutdown operations

· Knowledge of the safety requirements associated with the Soot Blowing System

· Knowledge of environmental impacts or concerns involved with the Soot Blowing System operation

· Knowledge of training and responsibilities required for operation of the Soot Blowing System

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Soot Blowing System

· Knowledge of Pre-Operational checks needed when operating the Soot Blowing System

· Ability to start up the Soot Blowing System

· Ability to operate the Soot Blowing System under normal conditions

· Ability to shut down the Soot Blowing System

· Ability to use the Soot Blowing System Valve Checklist to line up the system

· Knowledge of the Unit 1 Soot Blowing System, including Retracts, Rotarys, Wall-blowers, and Air Heater Unit 1 Soot Blowers

· Knowledge of Soot Blowing Air including compressors, Coolers, Piping, Air Receivers (Air Compressors will only be in this System not in TPP-U2-F12)
	TPP-U1-F12-JPM


	TPP-U1-F12-SD

TPP-U1-F12-SOP

TPP-U1-F12-SDQ

TPP-U1-F12-SOPQ

TPP-U1-F12-FG

	TPP-U2-F12

Soot Blowing System

Unit 2
	· State from memory the function of the Soot Blowing System

· State from memory the names of each Soot Blowing System component

· Draw a Soot Blowing System Block Diagram

· Draw, from memory, a Diagram of the Soot Blowing System

· State, from memory, the names and functions of each component within the Soot Blowing System

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Soot Blowing System operation during Startup 

· Describe the Soot Blowing System operation during Normal Operation

· Describe the Soot Blowing System operation during Shutdown operations

· Knowledge of the safety requirements associated with the Soot Blowing System

· Knowledge of environmental impacts or concerns involved with the Soot Blowing System operation

· Knowledge of training and responsibilities required for operation of the Soot Blowing System

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Soot Blowing System

· Knowledge of Pre-Operational checks needed when operating the Soot Blowing System

· Ability to start up the Soot Blowing System

· Ability to operate the Soot Blowing System under normal conditions

· Ability to shut down the Soot Blowing System

· Ability to use the Soot Blowing System Valve Checklist to line up the system
· Knowledge of the Unit 2 Soot Blowing System, including Retracts, Rotarys, Wall-blowers, and Air Heater Unit 2 Soot Blowers
· Knowledge of Soot Blowing Air including compressors, Coolers, Piping, Air Receivers (Air Compressors will only be in this System not in TPP-U2-F12)
	TPP-U2-F12-JPM


	TPP-U2-F12-SD

TPP-U2-F12-SOP

TPP-U2-F12-SDQ

TPP-U2-F12-SOPQ

TPP-U2-F12-FG

	TPP-U3-F12

Soot Blowing System

Unit 3
	· State from memory the function of the Soot Blowing System

· State from memory the names of each Soot Blowing System component

· Draw a Soot Blowing System Block Diagram

· Draw, from memory, a Diagram of the Soot Blowing System

· State, from memory, the names and functions of each component within the Soot Blowing System

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Soot Blowing System operation during Startup 

· Describe the Soot Blowing System operation during Normal Operation

· Describe the Soot Blowing System operation during Shutdown operations

· Knowledge of the safety requirements associated with the Soot Blowing System

· Knowledge of environmental impacts or concerns involved with the Soot Blowing System operation

· Knowledge of training and responsibilities required for operation of the Soot Blowing System

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Soot Blowing System

· Knowledge of Pre-Operational checks needed when operating the Soot Blowing System

· Ability to start up the Soot Blowing System

· Ability to operate the Soot Blowing System under normal conditions

· Ability to shut down the Soot Blowing System

· Ability to use the Soot Blowing System Valve Checklist to line up the system
· Knowledge of the Unit 3 Soot Blowing System, including Retracts, Rotaries, Wall-blowers, and Air Heater Unit 3 Soot Blowers
· Knowledge of Soot Blowing Air including compressors, Coolers, Piping, Air Receivers (Air Compressors will only be in this System not in TPP-U2-F12)
	TPP-U3-F12-JPM


	TPP-U3-F12-SD

TPP-U3-F12-SOP

TPP-U3-F12-SDQ

TPP-U3-F12-SOPQ

TPP-U3-F12-FG

	TPP-U1-F13

Continuous Emissions Monitoring System (CEMS)

Unit 1
	· State from memory the function of the Continuous Emissions Monitoring System (CEMS) Unit 1

· State from memory the names of each CEMS Unit 1 component

· Draw a CEMS Unit 1 Block Diagram

· Draw, from memory, a Diagram of the CEMS Unit 1

· State, from memory, the names, and functions of each component within the CEMS Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the CEMS Unit 1 operation during Startup 

· Describe the CEMS Unit 1 operation during Normal Operation

· Describe the CEMS Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the CEMS Unit 1

· Knowledge of environmental impacts or concerns involved with the CEMS Unit 1 operation

· Knowledge of training and responsibilities required for operation of the CEMS Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the CEMS Unit 1

· Knowledge of Pre-Operational checks needed when operating the CEMS Unit 1

· Ability to start up the CEMS Unit 1

· Ability to operate the CEMS Unit 1 under normal conditions

· Ability to shut down the CEMS Unit 1

· Ability to use the CEMS Unit 1 Valve Checklist to line up the system
	TPP-U1-F13-JPM


	TPP-U1-F13-SD

TPP-U1-F13-SOP

TPP-U1-F13-SDQ

TPP-U1-F13-SOPQ

TPP-U1-F13-FG

	TPP-U2&3-F13

Continuous Emissions Monitoring System (CEMS)

Units 2 & 3
	· State from memory the function of the Continuous Emissions Monitoring System (CEMS) Units 2&3

· State from memory the names of each CEMS Units 2&3 component

· Draw a CEMS Units 2&3 Block Diagram

· Draw, from memory, a Diagram of the CEMS Units 2&3

· State, from memory, the names, and functions of each component within the CEMS Units 2&3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the CEMS Units 2&3 operation during Startup 

· Describe the CEMS Units 2&3 operation during Normal Operation

· Describe the CEMS Units 2&3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the CEMS Units 2&3

· Knowledge of environmental impacts or concerns involved with the CEMS Units 2&3 operation

· Knowledge of training and responsibilities required for operation of the CEMS Units 2&3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the CEMS Units 2&3

· Knowledge of Pre-Operational checks needed when operating the CEMS Units 2&3

· Ability to start up the CEMS Units 2&3

· Ability to operate the CEMS Units 2&3 under normal conditions

· Ability to shut down the CEMS Units 2&3

· Ability to use the CEMS Units 2&3 Valve Checklist to line up the system
	TPP-U2&3-F13-JPM


	TPP-U2&3-F13-SD

TPP-U2&3-F13-SOP

TPP-U2&3-F13-SDQ

TPP-U2&3-F13-SOPQ

TPP-U2&3-F13-FG


4th Year Unit Operator

	UO4-1

Safety and Compliance

Training
	UO4-2
Personal 

Development Training


4th Year Unit Operator 

 Primedia Modules

	UO4-3
Operator Responsibilities/ Introduction
	UO4-4
Turbines/ 

Steam Flow
	UO4-5
Turbines/ 

Bearings and Operation
	UO4-6
Plant Protection/ Boiler and Turbine Protection

	UO4-7
Plant Protection/ Integrated Systems
	UO4-8
Power Plant/ 

Power and Energy
	UO4-9
Power Plant/ 

Power Generation
	UO4-10
Electrical Equipment/ Electrical Production and Distribution

	UO4-11
Electrical Equipment/

Transformers, Breakers, and Switches
	UO4-12
Electrical Equipment/

AC and DC Motors
	UO4-13
Electrical Equipment/ Motor Controllers and Operation
	


4th Year Unit Operator 

Plant Specific Modules

	TPP-U1-F16

Turbine System

Unit 1
	TPP-U1-F17

Extraction & Heater Drain System

Unit 1
	TPP-U1-F18

Generator, Excitation System and Control 

Unit 1
	TPP-U2-F16

Turbine System

Unit 2

	TPP-U2-F17

Extraction & Heater Drain System

Unit 2
	TPP-U2-F18

Generator, Excitation System and Control 

Unit 2
	TPP-U3-F16

Turbine System

Unit 3
	TPP-U3-F17

Extraction & Heater Drain System

Unit 3

	TPP-U3-F18

Generator, Excitation System and Control 

Unit 3
	TPP-U1-F19

Plant AC Electrical Distribution System

Unit 1
	TPP-U2-F19

Plant AC Electrical Distribution

System

Unit 2
	TPP-U3-F19

Plant AC Electrical Distribution System

Unit 3


	4th Year Unit Operator 

Safety and Compliance

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	UO4-1

Safety and Compliance Training
	· UO4-1.1 Asbestos Awareness

· UO4-1.2 Arsenic Awareness

· UO4-1.3 Bloodborne Pathogens

· UO4-1.4 Confine Space

· UO4-1.5 Emergency Action Plan

· UO4-1.6 Crane Safety Awareness

· UO4-1.7 Fall protection

· UO4-1.8 Fire Extinguisher

· UO4-1.9 Fire Extinguisher Hands On

· UO4-1.10 First Aid

· UO4-1.11 Hazardous Waste EPA

· UO4-1.12 Hearing Conservation

· UO4-1.13 Lifting and Rigging

· UO4-1.14 Medical Records Access

· UO4-1.15 Respiratory Protection

· UO4-1.16 Scaffolding Competent User

	
	

	UO4-2
Personal Development Training
	· UO4-2.1 Writing Skills

· UO4-2.2 Failure Analysis/ Problem Solving

· UO4-2.3 Presentation Skills
	
	


	4th Year Unit Operator 

 Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	UO4-3

Operator Responsibilities/ Introduction
	Overview

· Describe operator responsibilities associated with controlling a production process, safe operation of a facility, and fire and accident prevention

· Explain why good communications are important in an industrial facility

· Identify the types of information that an oncoming operator should find out during a shift change

Plant Operators

· Describe an outside operator’s responsibilities during inspections

· Describe an outside operator’s responsibilities during routine operations

· Describe the general responsibilities of a control room operator

· Describe the effects of changing weather conditions on system operation


	
	CD Rom 

Primedia

	UO4-4

Turbines/ 

Steam Flow
	Construction and Rotation

· State the functions of the following turbine parts: wheels, blades, diaphragms, steam chest, nozzle block, and rotor

· State the functions of stop valves and control valves

· Describe how steam causes impulse blades to turn a turbine’s wheels

· State the functions of reheat stop valves and intercept valves

· Define a turbine trip and how protects the turbine

Sealing Systems

· Describe the purpose for and operation of a gland steam seal system

· Describe the purpose for and operation of a gland steam seal exhaust system

· Describe the operation of a carbon seal

· Describe the operation of a water seal


	
	CD Rom 

Primedia

	UO4-5

Turbines/ 

Bearings and Operation
	Bearing Lubrication

· State the functions of the following basic components typically found in a turbine oil lube system: reservoir, main lube oil pump, booster pump, and lube oil coolers

· State the functions of the following additional components typically found in a turbine oil lube system: AC auxiliary pump, DC emergency pump, AC turning gear pump, and vapor extractor

· Explain why it is important to make sure that the controllers for the standby oil pumps are in the standby or automatic positions

· Describe a situation in which increase in bearing oil temperature is considered normal

Turbine Control

· Identify two major systems commonly used to control turbine speed

· Describe the basic components of a turbine speed control system

· Describe how turbine speed is controlled by a mechanical-hydraulic control system with a flyweight governor

· Describe what happens when a turbine trip occurs

Turbine Operation

· Explain why the warm-up period is important

· Explain why it is important to prevent water buildup and describe how this is done

· Describe the steps involved in a typical shutdown procedure


	
	CD Rom 

Primedia

	UO4-6

Plant Protection/ Boiler and Turbine Protection
	Boilers

· Describe the basic operation of a balanced-draft, controlled circulation, drum-type boiler

· Identify and describe that basic requirements for starting up a boiler

· Identify common boiler combustion problems

· Describe automatic controls that regulate the combustion process

· Describe actions that operators can take to address combustion problems

· Identify automatic protective devices associated with the combustion process

· Identify common problems that occur on the water and steam side of the boiler

· Describe actions that operators can take to address water and steam problems

· Identify automatic protective devices associated with the boiler steam/water cycle

Turbines

· Identify common temperature-related and pressure-related turbine problems

· Describe actions that operators can take to address turbine problems related to temperature and pressure

· Identify automatic protective devices associated with temperature and pressure problems

· Describe turbine problems associated with overspeed, vibration, and eccentricity

· Describe actions operators can take to address overspeed, vibration and eccentricity problems

· Identify automatic protective devices associated with overspeed, vibration and eccentricity problems


	
	CD Rom 

Primedia

	UO4-7

Plant Protection / Integrated Systems
	Logic Diagrams

· Describe what logic diagrams are and how they can be sued to represent functions carried out by plant protection equipment

· Describe the functions of AND gates, OR gates, NOT gates and Time Delay (TD) gates in logic circuits

· Describe what interlocks are and how the actions of interlocks associated with boiler operations are represented in logic diagrams

Trip Logic

· Describe how logic diagrams can be used to represent conditions that cause equipment trips

· Identify conditions that can cause a boiler trip and describe how a logic diagram can be used to illustrate those conditions

· Identify conditions that can cause generator trip and describe how a logic diagram can be used to illustrate those conditions

· Describe how the protection systems for boilers, turbines and generators are interrelated


	
	CD Rom 

Primedia

	UO4-8

Power Plant/ Power and Energy
	The Power System

· State the function of a generator

· Define the following terms: unit, watt, and megawatt

· Describe how power is typically distributed to customers

· Define the following terms: switchyard, substations, and power system

· Define demand

· Describe the function of the load dispatcher

· Explain why there are variations in demand

· Explain why supply must always equal demand

Energy Conversion

· Explain how energy is converted to produce electricity in fossil fuel plants

· State some of the advantages and disadvantages of fossil fuel plants

· Explain how energy is converted to produce electricity in nuclear plants

· State some of the advantages and disadvantages of nuclear plants


	
	CD Rom 

Primedia

	UO4-9

Power Plant/ Power Generation
	Generating Electricity

· Name the basic parts of a generator and describe the function of each in inducing voltage

· Describe the primary difference between a single-phase generator and a three-phase generator

· Name two factors that determine the frequency of the current produced by a generator

· Explain why frequency of a generator’s output must be controlled

· Explain the function of the exciter in a generator

· Name the parts of a DC exciter and the parts of a brushless exciter and describe their functions

Generator Cooling

· Explain why a large generator is typically cooled with hydrogen instead of air

· Explain the function of an oil seal in a hydrogen-cooled generator

· Describe how hydrogen is supplied to a generator cooling system

· Explain the purpose of each of the following components in a hydrogen generator cooling system: purity analyzer, core monitor, hydrogen dryer, liquid detector

· Explain how carbon dioxide and air are used to purge a generator cooling system

· Describe the flow of water in a typical stator cooling system

· Describe the function of each of the following components in a typical stator cooling system: temperature control valve, pressure control valve, demineralizer


	
	CD Rom 

Primedia


	4th Year Unit Operator Assistant 

 Primedia Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	UO4-10

Electrical Equipment/ Electrical Production and Distribution
	Power Generation

· In general terms, explain how power comes into an industrial facility from an off-site source

· List three sources of on-site power generation

Power Distribution

· Identify and explain the function of the major components in a typical electrical power distribution system

· Identify general hazards associated with electrical distribution systems

· Describe, in general terms, how to aid a victim of electrical shock

· Describe, in general terms, how to extinguish an electrical fire


	
	CD Rom 

Primedia

	UO4-11

Electrical Equipment/

Transformers, Breakers, and Switches
	Transformers

· Explain the function of a transformer

· Describe, in general terms, how a transformer works

· Identify and describe some of the basic components of transformers

· Describe checks that should be made when a transformer is inspected

Breakers and Switches

· Describe the general operation of a circuit breaker

· List general steps associated with resetting a circuit breaker that has tripped

· List general steps associated with racking out a circuit breaker

· Describe the general function of a switch

· Explain how different types of pushbutton switches and rotary switches operate


	
	CD Rom 

Primedia

	UO4-12

Electrical Equipment/

AC and DC Motors
	Motor Fundamentals

· Explain the purpose of a motor

· Explain what is meant by motor action

· Explain the basic principles of motor operation

· Define the following terms: alternating current, rotor, and stator

· Describe how a simple AC motor operates

· Describe how a DC motor operates

Motor Parts

· Identify the parts of a typical AC motor and describe the function of each part

· Identify the parts of a typical DC motor and describe the function of each part


	
	CD Rom 

Primedia

	UO4-13

Electrical Equipment/ Motor Controllers and Operation
	Motor Controllers

· Explain the purpose of a motor controller

· Describe the features of a typical AC motor controller contractor

· Describe how a motor controller can protect a motor

· Using an electrical diagram, identify the parts of a typical AC motor controller and describe the function of each part

· State the purpose of overload devices

· Explain the difference between thermal and magnetic overload devices

· Identify the parts of typical overload devices and describe their operation

Motor Operation

· List typical steps for starting up a motor

· Describe normal operating checks associated with motor operation

· Lust typical steps for shutting down a motor


	
	CD Rom 

Primedia


	4th Year Unit Operator Assistant 

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	TPP-U1-F16

Turbine System 

Unit 1


	· State from memory the function of the Turbine System Unit 1

· State from memory the names of each Turbine System Unit 1 component

· Draw a Turbine System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Turbine System Unit 1

· State, from memory, the names, and functions of each component within the Turbine System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Turbine System Unit 1 operation during Startup 

· Describe the Turbine System Unit 1 operation during Normal Operation

· Describe the Turbine System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Turbine System Unit 1

· Knowledge of environmental impacts or concerns involved with the Turbine System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Turbine System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Turbine System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Turbine System Unit 1

· Ability to start up the Turbine System Unit 1

· Ability to operate the Turbine System Unit 1 under normal conditions

· Ability to shut down the Turbine System Unit 1

· Ability to use the Turbine System Unit 1 Valve Checklist to line up the system

· Knowledge of the Turbines, Steam Seal System, Control Valves, Hogger, Gland Seal Head and return Tanks, and Air Ejector


	TPP-U1-F16-JPM-1

TPP-U1-F16-JPM-2
	TPP-U1-F16-SD

TPP-U1-F16-SOP

TPP-U1-F16-SDQ

TPP-U1-F16-SOPQ

TPP-U1-F16-FG


	4th Year Unit Operator Assistant 

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	TPP-U1-F17

Extraction and Heater Drains System 

Unit 1
	· State from memory the function of the Extraction Steam and Heater Drains System Unit 1

· State from memory the names of each Extraction Steam and Heater Drains System Unit 1 component

· Draw an Extraction Steam and Heater Drains System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Extraction Steam and Heater Drains System Unit 1

· State, from memory, the names, and functions of each component within the Extraction Steam and Heater Drains System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Extraction Steam and Heater Drains System Unit 1 operation during Startup 

· Describe the Extraction Steam and Heater Drains System Unit 1 operation during Normal Operation

· Describe the Extraction Steam and Heater Drains System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Extraction Steam and Heater Drains System Unit 1

· Knowledge of environmental impacts or concerns involved with the Extraction Steam and Heater Drains System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Extraction Steam and Heater Drains System Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Extraction Steam and Heater Drains System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Extraction Steam and Heater Drains System Unit 1

· Ability to Start-Up the Extraction Steam and Heater Drains System Unit 1

· Ability to operate the Extraction Steam and Heater Drains System Unit 1 under normal conditions

· Ability to shutdown the Extraction Steam and Heater Drains System Unit 1

· Ability to use the Extraction Steam and Heater Drains System Unit 1 Valve Checklist to line up the system

· Knowledge of the Turbine Extractions, and Heater Drains
	TPP-U1-F17-JPM
	TPP-U1-F17-SD

TPP-U1-F17-SOP

TPP-U1-F17-SDQ

TPP-U1-F17-SOPQ

TPP-U1-F17-FG



	TPP-U1-F18

Generator, Excitation System and Control

Unit 1
	· State from memory the function of the Generator, Excitation System and Control Unit 1

· State from memory the names of each Generator, Excitation System and Control Unit 1 component

· Draw a Generator, Excitation System and Control Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Generator, Excitation System and Control Unit 1

· State, from memory, the names, and functions of each component within the Generator, Excitation System and Control Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Generator, Excitation System and Control Unit 1 operation during Startup 

· Describe the Generator, Excitation System and Control Unit 1 operation during Normal Operation

· Describe the Generator, Excitation System and Control Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Generator, Excitation System and Control Unit 1

· Knowledge of environmental impacts or concerns involved with the Generator, Excitation System and Control Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Generator, Excitation System and Control Unit 1

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Generator, Excitation System and Control Unit 1

· Knowledge of Pre-Operational checks needed when operating the Generator, Excitation System and Control Unit 1

· Ability to start up the Generator, Excitation System and Control Unit 1

· Ability to operate the Generator, Excitation System and Control Unit 1 under normal conditions

· Ability to shut down the Generator, Excitation System and Control Unit 1

· Ability to use the Generator, Excitation System Unit 1 Valve Checklist to line up the system

· Knowledge of the Generator, Hydrogen Oil System, and Exciter

· Knowledge of the Carbon Dioxide System

· Knowledge of the Hydrogen Gas System

· Knowledge of the ISO-Phase Bus, and Generator Breaker Switches
	TPP-U1-F18-JPM


	TPP-U1-F18-SD

TPP-U1-F18-SOP

TPP-U1-F18-SDQ

TPP-U1-F18-SOPQ

TPP-U1-F18-FG 


	4th Year Unit Operator Assistant 

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	TPP-U2-F16

Turbine System 

Unit 2


	· State from memory the function of the Turbine Control System Unit 2

· State from memory the names of each Turbine Control System Unit 2 component

· Draw a Turbine Control System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Turbine Control System Unit 2

· State, from memory, the names, and functions of each component within the Turbine Control System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Turbine Control System Unit 2 operation during Startup 

· Describe the Turbine Control System Unit 2 operation during Normal Operation

· Describe the Turbine Control System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Turbine Control System Unit 2

· Knowledge of environmental impacts or concerns involved with the Turbine Control System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Turbine Control System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Turbine Control System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Turbine Control System Unit 2

· Ability to start up the Turbine Control System Unit 2

· Ability to operate the Turbine Control System Unit 2 under normal conditions

· Ability to shut down the Turbine Control System Unit 2

· Ability to use the Turbine Control System Unit 2 Valve Checklist to line up the system
· Knowledge of the Unit 2 Turbine Controls MHC
	TPP-U2-F16-JPM-1

TPP-U2-F16-JPM-2
	TPP-U2-F16-SD

TPP-U2-F16-SOP

TPP-U2-F16-SDQ

TPP-U2-F16-SOPQ

TPP-U2-F16-FG

	TPP-U2-F17

Extraction and Heater Drains System 

Unit 2
	· State from memory the function of the Extraction Steam and Heater Drains System Unit 2

· State from memory the names of each Extraction Steam and Heater Drains System Unit 2 component

· Draw an Extraction Steam and Heater Drains System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Extraction Steam and Heater Drains System Unit 2

· State, from memory, the names, and functions of each component within the Extraction Steam and Heater Drains System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Extraction Steam and Heater Drains System Unit 2 operation during Startup 

· Describe the Extraction Steam and Heater Drains System Unit 2 operation during Normal Operation

· Describe the Extraction Steam and Heater Drains System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Extraction Steam and Heater Drains System Unit 2

· Knowledge of environmental impacts or concerns involved with the Extraction Steam and Heater Drains System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Extraction Steam and Heater Drains System Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Extraction Steam and Heater Drains System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Extraction Steam and Heater Drains System Unit 2

· Ability to Start-Up the Extraction Steam and Heater Drains System Unit 2

· Ability to operate the Extraction Steam and Heater Drains System Unit 2 under normal conditions

· Ability to shutdown the Extraction Steam and Heater Drains System Unit 2

· Ability to use the Extraction Steam and Heater Drains System Unit 2 Valve Checklist to line up the system
· Knowledge of the Turbine Extractions, and Heater Drains
	TPP-U2-F17-JPM
	TPP-U2-F17-SD

TPP-U2-F17-SOP

TPP-U2-F17-SDQ

TPP-U2-F17-SOPQ

TPP-U2-F17-FG



	TPP-U2-F18

Generator, Excitation System and Control

Unit 2
	· State from memory the function of the Generator, Excitation System and Control Unit 2

· State from memory the names of each Generator, Excitation System and Control Unit 2 component

· Draw a Generator, Excitation System and Control Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Generator, Excitation System and Control Unit 2

· State, from memory, the names, and functions of each component within the Generator, Excitation System and Control Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Generator, Excitation System and Control Unit 2 operation during Startup 

· Describe the Generator, Excitation System and Control Unit 2 operation during Normal Operation

· Describe the Generator, Excitation System and Control Unit 2 operation during Shutdown operations

· Knowledge of safety requirements associated with the Generator, Excitation System & Control Unit 2

· Knowledge of environmental impacts or concerns involved with the Generator, Excitation System and Control Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Generator, Excitation System and Control Unit 2

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Generator, Excitation System and Control Unit 2

· Knowledge of Pre-Operational checks needed when operating the Generator, Excitation System and Control Unit 2

· Ability to start up the Generator, Excitation System and Control Unit 2

· Ability to operate the Generator, Excitation System and Control Unit 2 under normal conditions

· Ability to shut down the Generator, Excitation System and Control Unit 2

· Ability to use the Generator, Excitation System Unit 2 Valve Checklist to line up the system

· Knowledge of the Generator, Hydrogen Oil System, and Exciter

· Knowledge of the Carbon Dioxide System

· Knowledge of the Hydrogen Gas System

· Knowledge of the ISO-Phase Bus, and Generator Breaker Switches
	TPP-U2-F18-JPM


	TPP-U2-F18-SD

TPP-U2-F18-SOP

TPP-U2-F18-SDQ

TPP-U2-F18-SOPQ

TPP-U2-F18-FG 


	4th Year Unit Operator Assistant 

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	TPP-U3-F16

Turbine System 

Unit 3


	· State from memory the function of the Turbine Control System Unit 3

· State from memory the names of each Turbine Control System Unit 3 component

· Draw a Turbine Control System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Turbine Control System Unit 3

· State, from memory, the names, and functions of each component within the Turbine Control System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Turbine Control System Unit 3 operation during Startup 

· Describe the Turbine Control System Unit 3 operation during Normal Operation

· Describe the Turbine Control System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Turbine Control System Unit 3

· Knowledge of environmental impacts or concerns involved with the Turbine Control System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Turbine Control System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Turbine Control System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Turbine Control System Unit 3

· Ability to start up the Turbine Control System Unit 3

· Ability to operate the Turbine Control System Unit 3 under normal conditions

· Ability to shut down the Turbine Control System Unit 3

· Ability to use the Turbine Control System Unit 3 Valve Checklist to line up the system

· Knowledge of the Unit 3 Turbine Controls MHC
	
	

	TPP-U3-F17

Extraction and Heater Drains System 

Unit 3
	· State from memory the function of the Extraction Steam and Heater Drains System Unit 3

· State from memory the names of each Extraction Steam and Heater Drains System Unit 3 component

· Draw an Extraction Steam and Heater Drains System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Extraction Steam and Heater Drains System Unit 3

· State, from memory, the names, and functions of each component within the Extraction Steam and Heater Drains System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Extraction Steam and Heater Drains System Unit 3 operation during Startup 

· Describe the Extraction Steam and Heater Drains System Unit 3 operation during Normal Operation

· Describe the Extraction Steam and Heater Drains System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Extraction Steam and Heater Drains System Unit 3

· Knowledge of environmental impacts or concerns involved with the Extraction Steam and Heater Drains System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Extraction Steam and Heater Drains System Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Extraction Steam and Heater Drains System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Extraction Steam and Heater Drains System Unit 3

· Ability to Start-Up the Extraction Steam and Heater Drains System Unit 3

· Ability to operate the Extraction Steam and Heater Drains System Unit 3 under normal conditions

· Ability to shutdown the Extraction Steam and Heater Drains System Unit 3

· Ability to use the Extraction Steam and Heater Drains System Unit 3 Valve Checklist to line up the system
· Knowledge of the Turbine Extractions, and Heater Drains
	TPP-U3-F17-JPM
	TPP-U3-F17-SD

TPP-U3-F17-SOP

TPP-U3-F17-SDQ

TPP-U3-F17-SOPQ

TPP-U3-F17-FG



	TPP-U3-F18

Generator, Excitation System and Control

Unit 3
	· State from memory the function of the Generator, Excitation System and Control Unit 3

· State from memory the names of each Generator, Excitation System and Control Unit 3 component

· Draw a Generator, Excitation System and Control Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Generator, Excitation System and Control Unit 3

· State, from memory, the names, and functions of each component within the Generator, Excitation System and Control Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Generator, Excitation System and Control Unit 3 operation during Startup 

· Describe the Generator, Excitation System and Control Unit 3 operation during Normal Operation

· Describe the Generator, Excitation System and Control Unit 3 operation during Shutdown operations

· Knowledge of safety requirements associated with the Generator, Excitation System and Control Unit 3

· Knowledge of environmental impacts or concerns involved with the Generator, Excitation System and Control Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Generator, Excitation System and Control Unit 3

· Knowledge of Precautions, Limitations, and Setpoints relating to operation of the Generator, Excitation System and Control Unit 3

· Knowledge of Pre-Operational checks needed when operating the Generator, Excitation System and Control Unit 3

· Ability to start up the Generator, Excitation System and Control Unit 3

· Ability to operate the Generator, Excitation System and Control Unit 3 under normal conditions

· Ability to shut down the Generator, Excitation System and Control Unit 3

· Ability to use the Generator, Excitation System Unit 3 Valve Checklist to line up the system

· Knowledge of the Generator, Hydrogen Oil System, and Exciter

· Knowledge of the Carbon Dioxide System

· Knowledge of the Hydrogen Gas System

· Knowledge of the ISO-Phase Bus, and Generator Breaker Switches
	TPP-U3-F18-JPM

	TPP-U3-F18-SD

TPP-U3-F18-SOP

TPP-U3-F18-SDQ

TPP-U3-F18-SOPQ

TPP-U3-F18-FG 

	TPP-U1-F19

Plant AC Electrical Distribution System

Unit 1
	· State from memory the function of the Plant AC Electrical Distribution System Unit 1

· State from memory the names of each Plant AC Electrical Distribution System Unit 1 component

· Draw a Plant AC Electrical Distribution System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the Plant AC Electrical Distribution System Unit 1

· State, from memory, the names and functions of each component within the Plant AC Electrical Distribution System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Plant AC Electrical Distribution System Unit 1 operation during Startup 

· Describe the Plant AC Electrical Distribution System Unit 1 operation during Normal Operation

· Describe the Plant AC Electrical Distribution System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Plant AC Electrical Distribution System Unit 1

· Knowledge of environmental impacts or concerns involved with the Plant AC Electrical Distribution System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the Plant AC Electrical Distribution System Unit 1

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Plant AC Electrical Distribution System Unit 1

· Knowledge of Pre-Operational checks needed when operating the Plant AC Electrical Distribution System Unit 1

· Ability to start up the Plant AC Electrical Distribution System Unit 1

· Ability to operate the Plant AC Electrical Distribution System Unit 1 under normal conditions

· Ability to shut down the Plant AC Electrical Distribution System Unit 1

· Ability to use the Plant AC Electrical Distribution System Unit 1 Valve Checklist to line up the system

· Knowledge of the 2400V/480V Bus Work, and Emergency Generator


	TPP-U1-F19-JPM


	TPP-U1-F19-SD

TPP-U1-F19-SOP

TPP-U1-F19-SDQ

TPP-U1-F19-SOPQ

TPP-U1-F19-FG



	TPP-U2-F19

Plant AC Electrical Distribution System

Unit 2
	· State from memory the function of the Plant AC Electrical Distribution System Unit 2

· State from memory the names of each Plant AC Electrical Distribution System Unit 2 component

· Draw a Plant AC Electrical Distribution System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the Plant AC Electrical Distribution System Unit 2

· State, from memory, the names and functions of each component within the Plant AC Electrical Distribution System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Plant AC Electrical Distribution System Unit 2 operation during Startup 

· Describe the Plant AC Electrical Distribution System Unit 2 operation during Normal Operation

· Describe the Plant AC Electrical Distribution System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Plant AC Electrical Distribution System Unit 2

· Knowledge of environmental impacts or concerns involved with the Plant AC Electrical Distribution System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the Plant AC Electrical Distribution System Unit 2

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Plant AC Electrical Distribution System Unit 2

· Knowledge of Pre-Operational checks needed when operating the Plant AC Electrical Distribution System Unit 2

· Ability to start up the Plant AC Electrical Distribution System Unit 2

· Ability to operate the Plant AC Electrical Distribution System Unit 2 under normal conditions

· Ability to shut down the Plant AC Electrical Distribution System Unit 2

· Ability to use the Plant AC Electrical Distribution System Unit 2 Valve Checklist to line up the system

· Knowledge of the 2400V/480V Bus Work, and Emergency Generator


	TPP-U2-F19-JPM


	TPP-U2-F19-SD

TPP-U2-F19-SOP

TPP-U2-F19-SDQ

TPP-U2-F19-SOPQ

TPP-U2-F19-FG



	TPP-U3-F19

Plant AC Electrical Distribution System

Unit 3
	· State from memory the function of the Plant AC Electrical Distribution System Unit 3

· State from memory the names of each Plant AC Electrical Distribution System Unit 3 component

· Draw a Plant AC Electrical Distribution System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the Plant AC Electrical Distribution System Unit 3

· State, from memory, the names and functions of each component within the Plant AC Electrical Distribution System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Plant AC Electrical Distribution System Unit 3 operation during Startup 

· Describe the Plant AC Electrical Distribution System Unit 3 operation during Normal Operation

· Describe the Plant AC Electrical Distribution System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Plant AC Electrical Distribution System Unit 3

· Knowledge of environmental impacts or concerns involved with the Plant AC Electrical Distribution System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the Plant AC Electrical Distribution System Unit 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Plant AC Electrical Distribution System Unit 3

· Knowledge of Pre-Operational checks needed when operating the Plant AC Electrical Distribution System Unit 3

· Ability to start up the Plant AC Electrical Distribution System Unit 3

· Ability to operate the Plant AC Electrical Distribution System Unit 3 under normal conditions

· Ability to shut down the Plant AC Electrical Distribution System Unit 3

· Ability to use the Plant AC Electrical Distribution System Unit 3 Valve Checklist to line up the system

· Knowledge of the 2400V/480V Bus Work, and Emergency Generator


	TPP-U3-F19-JPM


	TPP-U3-F19-SD

TPP-U3-F19-SOP

TPP-U3-F19-SDQ

TPP-U3-F19-SOPQ

TPP-U3-F19-FG




5th Year Shift Supervisor 

	SS5-1

Safety and 

Compliance 

Training
	SS5-2

Personal 

Development

Training


5th Year Shift Supervisor 

Plant Specific Modules

	TPP-U1-F21

125V DC and Vital AC Electrical System

Unit 1
	TPP-U2-F21

125V DC and Vital AC Electrical System

Unit 2
	TPP-U3-F21

125V DC and Vital AC Electrical System

Unit 3
	TPP-U1,2&3-F20

Switchyard System

Units 1 2,&3



	TPP-U1-F24

Alarm Response Manual

Unit 1
	TPP-U1-F23

Unit Integrated Operating Procedure (UIOP)

Unit 1
	TPP-U2-F24

Alarm Response Manual

Unit 2
	TPP-U2-F23

Unit Integrated Operating Procedure (UIOP)

Unit 2

	TPP-U3-F24

Alarm Response Manual

Unit 3
	TPP-U3-F23

Unit Integrated Operating Procedure (UIOP)

Unit 3
	
	


	5th Year Shift Supervisor 



	Module No.

Module Name
	Knowledge Requirements
	Related

Job Performance

Measure (JPM)
	Reference

	SS5-1

Safety and Compliance

Training
	· SS5-1.1 Asbestos Awareness

· SS5-1.2 Confine Space

· SS5-1.3 CPR

· SS5-1.4 Emergency Action Plan/ Fire Prevention

· SS5-1.5 Fire Extinguisher

· SS5-1.6 Hearing Conservation

· SS5-1.7 Lockout/Tagout

· SS5-1.8 Respiratory Protection


	
	

	SS5-2

Personal Development

Training
	· SS5-2.1 Basic Business Functions
	
	


	5th Year Shift Supervisor 

Plant Specific Modules

	Module No.

Module Name
	Knowledge Requirements
	Related Job Performance

Measure (JPM)
	Reference

	TPP-U1-F21

125V DC and Vital AC Electrical System

Unit 1
	· State from memory the function of the 125V DC and Vital AC Electrical System Unit 1

· State from memory the names of each 125V DC and Vital AC Electrical System Unit 1 component

· Draw a 125V DC and Vital AC Electrical System Unit 1 Block Diagram

· Draw, from memory, a Diagram of the 125V DC and Vital AC Electrical System Unit 1

· State, from memory, the names and functions of each component within the 125V DC and Vital AC Electrical System Unit 1

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the 125V DC and Vital AC Electrical System Unit 1 operation during Startup 

· Describe the 125V DC and Vital AC Electrical System Unit 1 operation during Normal Operation

· Describe the 125V DC and Vital AC Electrical System Unit 1 operation during Shutdown operations

· Knowledge of the safety requirements associated with the 125V DC and Vital AC Electrical System Unit 1

· Knowledge of environmental impacts or concerns involved with the 125V DC and Vital AC Electrical System Unit 1 operation

· Knowledge of training and responsibilities required for operation of the 125V DC and Vital AC Electrical System Unit 1

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the 125V DC and Vital AC Electrical System Unit 1

· Knowledge of Pre-Operational checks needed when operating the 125V DC and Vital AC Electrical System Unit 1

· Ability to start up the 125V DC and Vital AC Electrical System Unit 1

· Ability to operate the 125V DC and Vital AC Electrical System Unit 1 under normal conditions

· Ability to shut down the 125V DC and Vital AC Electrical System Unit 1

· Ability to use the 125V DC and Vital AC Electrical System Unit 1 Valve Checklist to line up the system

· Knowledge of the Unit 1 Vital AC, UPS, and Station Battery Systems


	TPP-U1-F21-JPM


	TPP-U1-F21-SD

TPP-U1-F21-SOP

TPP-U1-F21-SDQ

TPP-U1-F21-SOPQ

TPP-U1-F21-FG

	TPP-U2-F21

125V DC and Vital AC Electrical System

Unit 2
	· State from memory the function of the 125V DC and Vital AC Electrical System Unit 2

· State from memory the names of each 125V DC and Vital AC Electrical System Unit 2 component

· Draw a 125V DC and Vital AC Electrical System Unit 2 Block Diagram

· Draw, from memory, a Diagram of the 125V DC and Vital AC Electrical System Unit 2

· State, from memory, the names and functions of each component within the 125V DC and Vital AC Electrical System Unit 2

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the 125V DC and Vital AC Electrical System Unit 2 operation during Startup 

· Describe the 125V DC and Vital AC Electrical System Unit 2 operation during Normal Operation

· Describe the 125V DC and Vital AC Electrical System Unit 2 operation during Shutdown operations

· Knowledge of the safety requirements associated with the 125V DC and Vital AC Electrical System Unit 2

· Knowledge of environmental impacts or concerns involved with the 125V DC and Vital AC Electrical System Unit 2 operation

· Knowledge of training and responsibilities required for operation of the 125V DC and Vital AC Electrical System Unit 2

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the 125V DC and Vital AC Electrical System Unit 2

· Knowledge of Pre-Operational checks needed when operating the 125V DC and Vital AC Electrical System Unit 2

· Ability to start up the 125V DC and Vital AC Electrical System Unit 2

· Ability to operate the 125V DC and Vital AC Electrical System Unit 2 under normal conditions

· Ability to shut down the 125V DC and Vital AC Electrical System Unit 2

· Ability to use the 125V DC and Vital AC Electrical System Unit 2 Valve Checklist to line up the system
· Knowledge of the Unit 2 Vital AC, UPS, and Station Battery Systems


	TPP-U2-F21-JPM


	TPP-U2-F21-SD

TPP-U2-F21-SOP

TPP-U2-F21-SDQ

TPP-U2-F21-SOPQ

TPP-U2-F21-FG

	TPP-U3-F21

125V DC and Vital AC Electrical System

Unit 3
	· State from memory the function of the 125V DC and Vital AC Electrical System Unit 3

· State from memory the names of each 125V DC and Vital AC Electrical System Unit 3 component

· Draw a 125V DC and Vital AC Electrical System Unit 3 Block Diagram

· Draw, from memory, a Diagram of the 125V DC and Vital AC Electrical System Unit 3

· State, from memory, the names and functions of each component within the 125V DC and Vital AC Electrical System Unit 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the 125V DC and Vital AC Electrical System Unit 3 operation during Startup 

· Describe the 125V DC and Vital AC Electrical System Unit 3 operation during Normal Operation

· Describe the 125V DC and Vital AC Electrical System Unit 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the 125V DC and Vital AC Electrical System Unit 3

· Knowledge of environmental impacts or concerns involved with the 125V DC and Vital AC Electrical System Unit 3 operation

· Knowledge of training and responsibilities required for operation of the 125V DC and Vital AC Electrical System Unit 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the 125V DC and Vital AC Electrical System Unit 3

· Knowledge of Pre-Operational checks needed when operating the 125V DC and Vital AC Electrical System Unit 3

· Ability to start up the 125V DC and Vital AC Electrical System Unit 3

· Ability to operate the 125V DC and Vital AC Electrical System Unit 3 under normal conditions

· Ability to shut down the 125V DC and Vital AC Electrical System Unit 3

· Ability to use the 125V DC and Vital AC Electrical System Unit 3 Valve Checklist to line up the system
· Knowledge of the Unit 3 Vital AC, UPS, and Station Battery Systems


	TPP-U3-F21-JPM


	TPP-U3-F21-SD

TPP-U3-F21-SOP

TPP-U3-F21-SDQ

TPP-U3-F21-SOPQ

TPP-U3-F21-FG

	TPP-U1,2&3-F20

Switchyard System

Units 1, 2 and 3
	· State from memory the function of the Switchyard System Units 1, 2 & 3

· State from memory the names of each Switchyard System Units 1, 2 & 3 component

· Draw a Switchyard System Units 1, 2 & 3 Block Diagram

· Draw, from memory, a Diagram of the Switchyard System Units 1, 2 & 3

· State, from memory, the names and functions of each component within the Switchyard System Units 1, 2 & 3

· Describe each component’s location

· List each component’s normal operating parameters

· Describe the Switchyard System Units 1, 2 & 3 operation during Startup 

· Describe the Switchyard System Units 1, 2 & 3 operation during Normal Operation

· Describe the Switchyard System Units 1, 2 & 3 operation during Shutdown operations

· Knowledge of the safety requirements associated with the Switchyard System Units 1, 2 & 3

· Knowledge of environmental impacts or concerns involved with the Switchyard System Units 1, 2 & 3 operation

· Knowledge of training and responsibilities required for operation of the Switchyard System Units 1, 2 & 3

· Knowledge of Precautions, Limitations and Setpoints relating to operation of the Switchyard System Units 1, 2 & 3

· Knowledge of Pre-Operational checks needed when operating the Switchyard System Units 1, 2 & 3

· Ability to start up the Switchyard System Units 1, 2 & 3

· Ability to operate the Switchyard System Units 1, 2 & 3 under normal conditions

· Ability to shut down the Switchyard System Units 1, 2 & 3

· Ability to use the Switchyard System Units 1, 2 & 3 Valve Checklist to line up the system

· Knowledge of the Main Step-up Transformers, Station Service Transformers, Startup Transformers, Crankup Power Breakers, and Switchyard Equipment 


	TPP-U1,2&3-F20-JPM


	TPP-U1,2&3-F20-SD

TPP-U1,2&3-F20-SOP

TPP-U1,2&3-F20-SDQ

TPP-U1,2&3-F20-SOPQ

TPP-U1,2&3-F20-FG



	TPP-U1-F24

Alarm Response Manual

Unit 1
	· Knowledge of the Hierarchy of Alarms for Unit 1 

· Ability to Identify Systems/Equipment in Alarm/Alarm Status for Unit 1 

· Ability to interpret and print a Unit 1 Alarm List 

· Ability to appropriately respond to Unit 1 Alarms 

· Demonstrates a thorough knowledge of Alarm Response operating procedures in order to start-up, shut-down and respond appropriately to Unit 1 upsets, with minimal supervisory assistance 

· Knowledge of the Unit 1 Annunciators

· Knowledge of the Unit 1 Alarm Inputs/Outputs

· Knowledge of the Unit 1 Associated Controls 


	TPP-U1-F24-JPM


	TPP-U1-F24-AR



	TPP-U1-F23

Unit Integrated Operation (UIOP)

Unit 1
	· Knowledge of Precautions, Limitations and Setpoints for Unit Integrated Operation Unit 1 

· Ability to perform Complete Unit Start-up 

· Ability to perform troubleshooting of Unit Integrated Operation Unit 1 Systems/components during Normal Operation 

· Ability to perform complete Unit Shut-down 

· Ability to perform all Unit System Valve Line-ups 

· Demonstrate a thorough knowledge of Unit Integrated Operation Unit 1 operating procedures in order to start-up, shut-down and respond appropriately to Unit upsets, with minimal supervisory experience 

· Demonstrate the skills required to operate all combustion control and data acquisition systems, during all Unit conditions, including start-ups, shut-downs and upsets, with minimal supervisory experience  

· Demonstrate the skills and knowledge required to operate the turbine/generator controls, and related equipment, during normal and abnormal Unit conditions

· Knowledge of the Unit 1 Pre-start Instructions

· Knowledge of the Unit 1 Startup

· Knowledge of the Unit 1 Shutdown


	TPP-U1-F23-JPM


	TPP-U1-F23-UIOP



	TPP-U2-F24

Alarm Response Manual

Unit 2
	· Knowledge of the Hierarchy of Alarms for Unit 2 

· Ability to Identify Systems/Equipment in Alarm/Alarm Status for Unit 2 

· Ability to interpret and print a Unit 2 Alarm List 

· Ability to appropriately respond to Unit 2 Alarms 

· Demonstrates a thorough knowledge of Alarm Response operating procedures in order to start-up, shut-down and respond appropriately to Unit 2 upsets, with minimal supervisory assistance 
· Knowledge of the Unit 2 Annunciators

· Knowledge of the Unit 2 Alarm Inputs/Outputs

· Knowledge of the Unit 2 Associated Controls 


	TPP-U2-F24-JPM


	TPP-U2-F24-AR



	TPP-U2-F23

Unit Integrated Operation (UIOP)

Unit 2
	· Knowledge of Precautions, Limitations and Setpoints for Unit Integrated Operation Unit 2 

· Ability to perform Complete Unit Start-up 

· Ability to perform troubleshooting of Unit Integrated Operation Unit 2 Systems/components during Normal Operation 

· Ability to perform complete Unit Shut-down 

· Ability to perform all Unit System Valve Line-ups 

· Demonstrate a thorough knowledge of Unit Integrated Operation Unit 2 operating procedures in order to start-up, shut-down and respond appropriately to Unit upsets, with minimal supervisory experience 

· Demonstrate the skills required to operate all combustion control and data acquisition systems, during all Unit conditions, including start-ups, shut-downs and upsets, with minimal supervisory experience  

· Demonstrate the skills and knowledge required to operate the turbine/generator controls, and related equipment, during normal and abnormal Unit conditions

· Knowledge of the Unit 2 Pre-start Instructions

· Knowledge of the Unit 2 Startup

· Knowledge of the Unit 2 Shutdown


	TPP-U2-F23-JPM


	TPP-U2-F23-UIOP



	TPP-U3-F24

Alarm Response Manual

Unit 3
	· Knowledge of the Hierarchy of Alarms for Unit 3 

· Ability to Identify Systems/Equipment in Alarm/Alarm Status for Unit 3 

· Ability to interpret and print a Unit 3 Alarm List 

· Ability to appropriately respond to Unit 3 Alarms 

· Demonstrates a thorough knowledge of Alarm Response operating procedures in order to start-up, shut-down and respond appropriately to Unit 3 upsets, with minimal supervisory assistance 
· Knowledge of the Unit 3 Annunciators

· Knowledge of the Unit 3 Alarm Inputs/Outputs

· Knowledge of the Unit 3 Associated Controls
 
	TPP-U3-F24-JPM


	TPP-U3-F24-AR



	TPP-U3-F23

Unit Integrated Operation (UIOP)

Unit 3
	· Knowledge of Precautions, Limitations and Setpoints for Unit Integrated Operation Unit 3 

· Ability to perform Complete Unit Start-up 

· Ability to perform troubleshooting of Unit Integrated Operation Unit 3 Systems/components during Normal Operation 

· Ability to perform complete Unit Shut-down 

· Ability to perform all Unit System Valve Line-ups 

· Demonstrate a thorough knowledge of Unit Integrated Operation Unit 3 operating procedures in order to start-up, shut-down and respond appropriately to Unit upsets, with minimal supervisory experience 

· Demonstrate the skills required to operate all combustion control and data acquisition systems, during all Unit conditions, including start-ups, shut-downs and upsets, with minimal supervisory experience  

· Demonstrate the skills and knowledge required to operate the turbine/generator controls, and related equipment, during normal and abnormal Unit conditions

· Knowledge of the Unit 3 Pre-start Instructions

· Knowledge of the Unit 3 Startup

· Knowledge of the Unit 3 Shutdown


	TPP-U3-F23-JPM


	TPP-U3-F23-UIOP




Typical Power Station Power Plant Operator Training 

Advanced Heat Rate Improvement Training Modules

	HR001

Introduction to Heat Rate Improvement
	HR002

Principles of Heat Transfer
	HR003

Power Plant Thermodynamics
	HR004

Cycle Efficiency
	HR005

Analysis of Boiler Efficiency

	HR006

Boiler Efficiency 1 – Air Heaters and Preheaters
	HR007

Boiler Efficiency 2 – Windboxes, Burners, and the Furnace (Coal-Fired Boilers)
	HR008

Boiler Efficiency 3 – Superheaters, Reheaters, and the Economizer (Coal-Fired Boilers)
	HR009

Efficient boiler Operation (Coal-Fired Boilers)
	HR010

Boiler Efficiency 2 – Oil and Gas fired Furnaces

	HR011

Efficient Operation of Oil and Gas fired Boilers


	HR012

Boiler Instruments and Controls
	HR013

Analysis of Turbine Efficiency
	HR014

Turbine Efficiency 1
	HR015

Turbine Efficiency 2

	HR016

Turbine

Efficiency 3
	HR017

Condenser Efficiency
	HR018

Efficient Condenser Operation
	HR019

Feedwater Heater Efficiency
	HR020

Efficient Pump Operation

	HR021

Power Plant Efficiency
	HR022

Power Plant Efficiency – Problems and Analysis
	
	
	


	Heat Rate Improvement

	Mod. No.

Module Name
	Knowledge Requirements
	Related 

Job Performance Measure (JPM)
	Reference

	HR001

Introduction to Heat Rate Improvement
	· Define the term heat rate and describe how the heat rate for a typical generating unit can be determined

· Explain why a unit’s net heat rate is higher than its gross heat rate

· Define the term design heat rate and explain why a unit’s design is generally difficult to attain

· Describe how efficiency is normally expressed and list typical generating unit and component efficiencies

· Describe how to determine unit and component efficiency

· Describe how operators help maintain the efficient operation of a power plant

· Describe how maintenance personnel contribute to the efficient operation of a power plant

· Describe how engineers contribute to the efficient operation of a power plant
	HR001-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM 

(HR001)

	HR002

Principles of Heat Transfer
	· Define heat transfer

· Identify the three forms of heat transfer

· Identify factors that affect conduction heat transfer, that affect convection heat transfer, and that affect radiation heat transfer

· Describe the two formulas that can be used to determine the rate of heat transfer when the process involves a change in temperature

· Describe the formula used to determine the rate of heat transfer when there is no change in temperature during the process, only a change in enthalpy

· Determine the rate of heat transfer for a typical economizer

· Describe how changes in the condition of an economizer can affect the rate of heat transfer and plant efficiency

· Determine the rate of heat transfer for a typical condenser

· Describe how changes in the condition of a condenser can affect the rate of heat transfer and plant efficiency
	HR002-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR002)

	HR003

Power Plant Thermodynamics
	· Define the term thermodynamics

· Identify the information required to conduct thermodynamic study

· Explain what enthalpy and entropy are and describe their relationship to plant efficiency

· Describe the first and second laws of thermodynamics and explain how they relate to the stem/water cycle

· Explain Clausius’ axiom and Planck’s axiom of thermodynamics

· Describe how a temperature/entropy chart can be used to plot a process

· Describe how a temperature/entropy chart can be used to compare the efficiencies of two processes

· Explain how a temperature/entropy chart can be used to compare the effects of changing process parameters
	HR003-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR003)

	HR004

Cycle Efficiency
	· Describe the basic thermodynamic processes associated with a typical steam/water cycle and explain how to plot them on a temperature/entropy chart

· Explain the Rankine method of determining cycle efficiency

· Describe the effects of single and multiple reheaters on the efficiency of a steam/water cycle

· Describe the effects of feedwater heaters and economizers on the efficiency of a steam/water cycle

· Describe the effects of varying main steam temperature, reheat steam temperature, and main steam pressure on the efficiency of a steam/water cycle

· Describe the effects of varying condenser vacuum, degrees of subcooling in the condenser, and final feedwater outlet temperature on the efficiency of a steam/water cycle
	HR004-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR004)

	HR005

Analysis of Boiler Efficiency
	· Explain what a boiler envelope is and identify components typically located within the boiler envelope

· Describe types of energy that flow into and out of the boiler envelope

· Identify three major factors that affect boiler efficiency

· Describe, in general terms, the input/output method of determining boiler efficiency

· Describe several factors that affect boiler output energy and several factors that affect boiler input energy

· Describe the main difference between the heat loss method and the input/output method of determining boiler efficiency

· Explain how to determine boiler efficiency using the heat loss method

· Describe how boiler parameters may affect boiler efficiency as determined by the heat loss method
	HR005-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR005)

	HR006

Boiler Efficiency 1 – Air Heaters and Preheaters
	· Describe how an air heater works

· Explain how air heaters affect boiler efficiency and heat rate

· Describe how air heater efficiency can be determined

· Explain the functions of air preheaters

· Describe how air preheaters affect boiler efficiency and heat rate

· Identify problems commonly found in air heaters and preheaters

· Describe how air heater and preheater problems can affect boiler parameters

· Describe how air heater and preheater problems can be corrected
	HR006-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR006)

	HR007

Boiler Efficiency 2

Windboxes, Burners, and the Furnace

(Coal-Fired Boilers)
	· Describe how the windbox, the secondary air dampers, the burners, and the furnace operate together to sustain combustion

· State the function of the windbox 

· Describe problems commonly associated with the windbox

· Describe how secondary air flow can be balanced by adjusting the secondary air dampers

· Describe the effects of adjusting burner tilts

· Describe how to recognize burner problems

· Describe furnace draft

· Describe problems commonly associated with furnaces
	HR007-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR007)

	HR008

Boiler Efficiency 3

Superheaters, Reheaters, and the Economizer

(Coal –Fired Boilers)
	· Explain why superheaters are used to increase the temperature of steam

· Explain why a primary superheater and a secondary superheater are normally connected in series to superheat steam

· Explain how a reheater affects boiler efficiency and heat rate

· Explain how attemperators limit steam temperature and describe the impact that attemperators have on heat rate

· Explain how the economizer affects boiler efficiency and hat rate

· Describe the effects of ash buildup on superheaters, reheaters, and economizers and how ash buildup can be minimized

· Describe how the effects of too much excess air on the heat transfer in superheaters, reheaters, and economizers and why excess air should be maintained at desired levels
	HR008-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR008)

	HR009

Efficient Boiler Operation

(Coal –Fired Boilers)
	· Describe how changes in main steam pressure, in main steam temperature, and in reheat steam temperature can affect boiler efficiency and heat rate

· Describe how superheat attemperator flow and reheat attemperator flow can affect boiler efficiency and heat rate

· Describe how changes in the amount of excess air, in economizer outlet water temperature, in primary air temperature, in air heater cold end metal temperature, and in boiler exit gas temperature can affect boiler efficiency and heat rate

· Describe how furnace flame can be used to indicate boiler efficiency problems

· Describe how different kinds of leaks can cause boiler efficiency problems

· Describe the effects on efficiency of too little and too much soot blowing
	HR009-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR010)

	HR010

Boiler Efficiency 2 – Oil and Gas-Fired Furnaces
	· Describe how the windbox, the burner registers, the burners, and the furnace operate together to sustain combustion

· Describe problems commonly associated with the windbox

· Describe how airflow can be balanced by adjusting the burner registers

· Describe the effects of adjusting burner tilts

· Identify common burner problems and describe how they can be recognized

· Describe problems commonly associated with furnaces
	HR010-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR021)

	HR011

Efficient Operation of Oil and Gas Fired Boilers
	· Explain why a primary superheater and secondary superheater are normally connected in series to superheat steam

· Describe how a decrease in main steam temperature affects boiler efficiency and heat rate

· Identify common causes of a decrease in main steam temperature

· Explain how a reheater maintains hot reheat steam temperature

· Describe how changes in hot reheat steam temperature affect boiler efficiency and heat rate

· Identify common causes of a decrease in hot reheat steam temperature

· Explain how attemperators limit steam temperature and describe the impact that attemperators have on boiler efficiency and unit heat rate

· Describe how boiler efficiency and unit heat rate are affected by a decrease in main steam temperature, by a decrease in economizer outlet water temperature and by an increase in boiler exit gas temperature

· Describe how boiler efficiency and unit heat rate are affected by steam leaks, water leaks, fuel leaks, and air leaks

· Describe how steam leaks, water leaks, fuel leaks, and air leaks can be recognized

· Describe how boiler efficiency and unit heat rate are affected by problems associated with the furnace flame
	HR011-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR022)

	HR012

Boiler Instruments and Controls
	· State the main objective of a typical boiler instrument and control system

· Identify key parameters that are monitored and controlled by a boiler instrument and control system

· Explain how a boiler-following type of instrument and control system responds during a load increase

· Describe how efficiency can be affected by instrument and control system problems involving the measurement of main steam pressure, main steam temperature, and reheat steam temperature

· Describe how efficiency can be affected by instrument and control system problems involving the measurement of main steam pressure, main steam temperature, and reheat steam temperature can be verified using other indicators

· Describe how efficiency can be affected by instrument and control system problems involving the measurement of combustion air flow, furnace draft, and excess air

· Describe how efficiency can be affected by instrument and control system problems involving the measurement of combustion air flow, furnace draft, and excess air can be verified using other indicators
	HR012-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR009)

	HR013

Analysis of Turbine Efficiency
	· Identify energy flows that enter and exit a typical turbine generator set

· Describe how the amount of energy contained in each of the energy flows can be determined

· Describe how to use the heat balance, or input/output, method to determine the heat rate for a turbine generator set

· Explain how the American Society of Mechanical Engineers (ASME) Power Test Code 6 can be used for acceptance testing and to establish a benchmark for future testing

· Describe how enthalpy drop method can be used to determine the efficiency of an individual turbine section
	HR013-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR011)

	HR014

Turbine Efficiency 1
	· Explain how the blades of a typical turbine are shaped to convert energy to work

· Describe how steam conditions at the inlet to the turbine affect turbine efficiency

· Explain how chemical deposits on internal turbine components affect turbine efficiency and unit heat rate

· Identify ways to minimize chemical deposits and solid particle erosion

· Explain how problems with the spill strip packing and packing rings can affect turbine efficiency and unit heat rate

· Explain how problems with the seals between the casing and the rotor can affect turbine efficiency and unit heat rate
	HR014-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR012)

	HR015

– Turbine Efficiency 2
	· Describe how efficiency losses can be minimized during a turbine startup or shutdown

· Explain how turbine ramp rates are related to efficiency

· Identify auxiliary systems that can have an effect on the efficient startup or shutdown of a turbine

· Describe how changes in main steam temperature, in hot reheat steam temperature, in main steam pressure, and in turbine backpressure affect turbine efficiency and unit heat rate
	HR015-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR013)

	HR016

– Turbine Efficiency 3
	· Describe how turbine efficiency and heat rate are affected by the use of superheat attemperators

· Describe how turbine efficiency and heat rate are affected by the use of reheat attemperators

· Describe how the positions of the turbine control valves affect turbine efficiency and heat rate

· Describe how frictional losses in turbine control valves can be minimized by shifting load between different operating units and by varying main steam pressure

· Describe how heat rate is affected by changes in the flow of extraction steam to the feedwater heaters and to auxiliary systems
	HR016-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR014)

	HR017

Condenser Efficiency
	· Identify the energy flows that enter and exit a condenser and describe how to determine the amount of energy in each energy flow

· Explain how to calculate the efficiency of a condenser

· Identify parameters and indicators that can be used to check the performance of a condenser

· Explain what condenser performance curves are and how they can be used to check the performance of a condenser

· Describe how circulating water pump selection curves can be used to predict when changes in pump operation will be needed and to check condenser performance

· Describe how an increase in condenser vacuum and how a decrease in condenser vacuum can affect unit heat rate and operating costs
	HR017-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR015)

	HR018

– Efficient Condenser Operation
	· Explain how condenser tube fouling and blockages affect condenser vacuum, heat rate, and fuel consumption

· Describe ways to recognize tube fouling and blockages

· Describe ways to correct tube fouling and blockages

· Explain how air leakage into a condenser affects heat rate

· Describe common causes of air in-leakage and methods that can be used to detect air in-leakage

· Describe responses to air in-leakage

· Explain how circulating water flow and temperature problems affect heat rate

· Describe causes of insufficient circulating water flow

· Describe ways to recognize and correct insufficient circulating water flow

· Describe causes of increased circulating water inlet temperature

· Describe ways to recognize and respond to increase circulating water inlet temperature
	HR018-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR016)

	HR019

Feedwater Heater Efficiency
	· Describe the normal operation of a closed feedwater heater and the normal operation of an open feedwater heater

· Describe methods that an operator can use to check the performance of a feedwater heater

· Identify some typical operating problems that may develop in feedwater heaters

· Describe the effects of feedwater heater operating problems on the terminal temperature difference (TTD) and the drain cooler approach (DCA)

· Describe typical procedures that may be followed in troubleshooting a feedwater heater problem
	HR019-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR017)

	HR020

Efficient Pump Operation
	· Describe some uses of pump curves

· Identify pump characteristics that can be represented by pump curves

· Describe how to read pump curves

· Describe a typical pump curve for minimum net positive suction head

· Describe how the minimum net positive suction head is provided for condensate pumps, boiler feed pumps, and condenser circulating water pumps

· Describe the effects of cavitation on pump operation

· Describe how a decrease in pump efficiency can be determined

· Describe how multiple pumps are used efficiently in generating units

· Describe why low flow is an undesirable situation for pump operation
	HR020-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR018)

	HR021

Efficient Power Plant Operation
	· Explain how efficiency losses can be minimized during a unit startup

· Identify key tasks associated with an efficient boiler startup and an efficient turbine startup

· Describe the basic guidelines for an efficient unit shutdown

· Explain why deviations in parameter values during reduced power operation cause greater increases in unit heat rate

· Describe how high humidity, rain and snow, and changes in air and circulating water temperatures affect efficiency and heat rate

· Describe how efficiency losses can be minimized during rain and snow

· Describe how efficiency losses can be minimized when air and cooling water temperatures change
	HR021-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR020)

	HR022

Power Plant Efficiency – Problems and Analyses
	· Given a set of conditions, describe how changes in related parameters can be used to identify the cause of a decrease in condenser vacuum

· Describe how a problem that causes condenser vacuum to decrease affects unit heat rate and fuel consumption

· Given a set of conditions, describe how changes in related parameters can be used to identify the cause of an increase in boiler exit gas temperature

· Describe how a problem that caused boiler exit gas temperature to increase affects unit heat rate and fuel consumption

· Given a set of conditions, describe how changes in related parameters can be used to identify the cause of a decrease in final feedwater heater outlet temperature

· Describe how a problem that causes final feedwater heater outlet temperature to decrease affects heat rate and fuel consumption

· Identify factors that affect the efficiency of boilers, turbines, condensers, pumps, and feedwater heaters

· List parameters that have the greatest effect on plant efficiency and describe, in general, how changes in those parameters affect heat rate.

· Identify factors involved with maintaining and improving heat rate
	HR022-JPM
	Primedia-WLN- 

NUSTC Interactive CD-ROM

(HR019)


TYPICAL POWER STATION POWER PLANT

TRAINING PROGRESS MONITORING CARD
Employee’s Name (print):  ______________________________________________________

Work Location:    ______________________________________________________________

Supervisor’s Name (print): ______________________________________________________

	Module #
	Module Title
	Date Completed
	Initials

	1st Year Plant Operator New Employee

	PO1-1
	New Employee Training


	
	

	PO1-2
	New Employee Safety and Compliance
	
	

	PO1-3
	New Employee Technical Training
	
	

	PO1-4
	New Employee Computer Training
	
	

	1st Year New Employee Primedia Modules

	PO1-5
	Equipment Lubrication/ Lubricants and Bearings
	
	

	PO1-6
	Equipment Lubrication/ Using Lubricants
	
	

	PO1-7
	Diagrams/ Basic Diagrams and Symbols 1
	
	

	PO1-8
	Pumps/ Basic Types and Operation
	
	

	PO1-9
	Pumps/ Performance and Inspection
	
	

	PO1-10
	Valves/ Basic Types and Operation 1
	
	

	PO1-11
	Valves/ Basic Types and Operation 2
	
	

	PO1-12
	Operation/ Basic Principles
	
	

	PO1-13
	Plant Protection/Fundamentals
	
	

	PO1-14
	Water Treatment/ Water for Plant Systems 1
	
	

	PO1-15
	Water Treatment/ Water for Plant Systems 2
	
	

	PO1-16
	Heat Exchangers/ Introduction
	
	


	Module #
	Module Title
	Date Completed
	Initials

	1st Year New Employee Plant Specific Modules

	TPP-U1,2&3-F01
	Service Water System Units 1, 2, & 3
	
	

	TPP-U1-F04
	Fire Protection System Unit 1
	
	

	TPP-U2-F04
	Fire Protection System Unit 2
	
	

	TPP-U3-F04
	Fire Protection System Unit 3
	
	

	TPP-U1-F14
	Bottom Ash Handling System Unit 1
	
	

	TPP-U2-F14
	Bottom Ash Handling System Unit 2
	
	

	TPP-U3-F14
	Bottom Ash Handling System Unit 3
	
	

	TPP-U1&2-F03
	Compressed Air System Units 1 & 2
	
	

	TPP-U3-F03
	Compressed Air System Unit 3
	
	

	TPP-U1-F05
	Bearing Cooling Water System Unit 1
	
	

	TPP-U2-F05
	Bearing Cooling Water System Unit 2
	
	

	TPP-U3-F05
	Bearing Cooling Water System Unit 3
	
	

	2nd Year Auxiliary Operator 

	AO2-1
	Safety and Compliance Training
	
	

	AO2-2
	Personal Development Training
	
	

	2nd Year Auxiliary Operator Primedia Modules

	AO2-3
	Power Plant/ Condenser and Circulating Water
	
	

	AO2-4
	Heat Exchangers/ Cooling Towers
	
	

	AO2-5
	Power Plant/ Condensate and Feedwater Systems
	
	

	AO2-6
	Heat Exchangers/ Operation of Shell and Tube Type
	
	

	AO2-7
	Power Plant/ Steam Cycle`
	
	

	AO2-8
	Power Plant/ Steam Systems
	
	

	AO2-9
	Boilers/ Water and Steam
	
	

	AO2-10
	Boilers/ Normal Operation
	
	

	AO2-11
	Boilers/ Startup and Shutdown
	
	

	AO2-12
	Boilers/ Abnormal Conditions and Emergencies
	
	

	AO2-13
	Equipment Drive Components/ Gear, Belt and Chain Drives
	
	

	AO2-14
	Diagrams/ Basic Diagrams and Symbols 2
	
	

	2nd Year Auxiliary Operator Plant Specific Modules

	TPP-U1-F02
	Make-up System Unit 1
	
	

	TPP-U2-F02
	Make-up System Unit 2
	
	

	TPP-U3-F02
	Make-up System Unit 3
	
	

	TPP-U1-F15
	Condenser System and Circulating Water System Unit 1
	
	

	TPP-U2-F15
	Condenser System and Circulating Water System Unit 2
	
	

	TPP-U3-F15
	Condenser System and Circulating Water System Unit 3
	
	

	TPP-U1-F06
	Condensate System Unit 1
	
	

	TPP-U2-F06
	Condensate System Unit 2
	
	

	TPP-U3-F06
	Condensate System Unit 3
	
	

	TPP-U1-F07
	Feedwater System Unit 1
	
	

	TPP-U2-F07
	Feedwater System Unit 2
	
	

	TPP-U3-F07
	Feedwater System Unit 3
	
	

	TPP-U1-F08
	Steam Generator System Unit 1
	
	

	TPP-U2-F08
	Steam Generator System Unit 2
	
	

	TPP-U3-F08
	Steam Generator System Unit 3
	
	

	TPP-U1&2-F22
	Water Instrument Board Panel Units 1 & 2
	
	

	TPP-U3-F22
	Water Instrument Board Panel Unit 3
	
	

	3rd Year Unit Operator Assistant

	UOA3-1
	Safety and Compliance Training
	
	

	UOA3-2
	Personal Development Training
	
	

	3rd Year Unit Operator Assistant Primedia Modules

	UOA3-3
	Boilers/ Combustion and Operation
	
	

	UOA3-4
	Heat Exchangers/ Condensers and Reboilers
	
	

	UOA3-5
	Pumps/ Fundamentals of Centrifugal Type
	
	

	UOA3-6
	Pumps/ Operation of Centrifugal Type
	
	

	UOA3-7
	Instrumentation & Controls/ Measurement of Pressure and Temperature
	
	

	UOA3-8
	Instrumentation & Controls/ Measurement of Level and Flow
	
	

	UOA3-9
	Instrumentation & Controls/ Transmitters, Indicators and Recorders
	
	

	UOA3-10
	Instrumentation & Controls/ Basic Control Instruments 
	
	

	UOA3-11
	Instrumentation & Controls/ Automatic Process Control 1
	
	

	UOA3-12
	Instrumentation & Controls/ Automatic Process Control 2
	
	

	UOA3-13
	Instrumentation & Controls/ Principles of Digital Control
	
	

	UOA3-14
	Instrumentation & Controls/ Digital Control Systems
	
	

	3rd Year Unit Operator Assistant Plant Specific Modules

	TPP-U1-F09
	Boiler Fuel System Unit 1
	
	

	TPP-U1-F11
	Combustion Air and Flue Gas System Unit 1
	
	

	TPP-U1-F10
	Combustion Control and Burner Management System Unit 1
	
	

	TPP-U2-F09
	Boiler Fuel System Unit 2
	
	

	TPP-U2-F11
	Combustion Air and Flue Gas System Unit 2
	
	

	TPP-U2-F10
	Combustion Control and Burner Management System Unit 2
	
	

	TPP-U3-F09
	Boiler Fuel System Unit 3
	
	

	TPP-U3-F11
	Combustion Air and Flue Gas System Unit 3
	
	

	TPP-U3-F10
	Combustion Control and Burner Management System Unit 3
	
	

	TPP-U1-F12
	Soot Blowing System Unit 1
	
	

	TPP-U2-F12
	Soot Blowing System Unit 2
	
	

	TPP-U3-F12
	Soot Blowing System Unit 3
	
	

	TPP-U1-F13
	Continuous Emissions Monitoring System (CEMS) Unit 1
	
	

	TPP-U2&3-F13
	Continuous Emissions Monitoring System (CEMS) Units 2&3
	
	

	4th Year Unit Operator 

	UO4-1
	Safety and Compliance Training
	
	

	UO4-2
	Personal Development
	
	

	4th Year Unit Operator Primedia Modules

	UO4-3
	Operator Responsibilities/ Introduction
	
	

	UO4-4
	Turbines/ Steam Flow
	
	

	UO4-5
	Turbines/ Bearings and Operation
	
	

	UO4-6
	Plant Protection/ Boiler and Turbine Protection
	
	

	UO4-7
	Plant protection/ Integrated Systems
	
	

	UO4-8
	Power Plant/ Power and Energy
	
	

	UO4-9
	Power Plant/ Power Generation
	
	

	UO4-10
	Electrical Equipment/ Electrical Production and Distribution
	
	

	UO4-11
	Electrical Equipment/ Transformers, Breakers, and Switches
	
	

	UO4-12
	Electrical Equipment/ AC and DC Motors
	
	

	UO4-13
	Electrical Equipment/ Motor Controllers and Operation
	
	

	4th Year Unit Operator Plant Specific Modules

	TPP-U1-F16
	Turbine System Unit 1
	
	

	TPP-U1-F17
	Extraction and Heater Drains System Unit 1
	
	

	TPP-U1-F18
	Generator, Excitation System and Control Unit 1
	
	

	TPP-U2-F16
	Turbine System Unit 2
	
	

	TPP-U2-F17
	Extraction and Heater Drains System Unit 2
	
	

	TPP-U2-F18
	Generator, Excitation System and Control Unit 2
	
	

	TPP-U3-F16
	Turbine System Unit 3
	
	

	TPP-U3-F17
	Extraction and Heater Drains System Unit 3
	
	

	TPP-U3-F18
	Generator, Excitation System and Control Unit 3
	
	

	TPP-U1-F19
	Plant AC Electrical Distribution System Unit 1
	
	

	TPP-U2-F19
	Plant AC Electrical Distribution System Unit 2
	
	

	TPP-U3-F19
	Plant AC Electrical Distribution System Unit 3
	
	

	5th Year Shift Supervisor

	SS5 1
	Safety and Compliance Training
	
	

	SS5 2
	Personal Development
	
	

	5th Year Shift Supervisor Plant Specific Module

	TPP-U1-F21
	125V DC and Vital AC Electrical System Unit 1
	
	

	TPP-U2-F21
	125V DC and Vital AC Electrical System Unit 2
	
	

	TPP-U3-F21
	125V DC and Vital AC Electrical System Unit 3
	
	

	TPP-U1,2&3-F20
	Switchyard System Units 1, 2, & 3
	
	

	TPP-U1-F24
	Alarm Response Manual Unit 1
	
	

	TPP-U1-F23
	Unit Integrated Operating Procedure (UIOP) Unit 1
	
	

	TPP-U2-F24
	Alarm Response Manual Unit 2
	
	

	TPP-U2-F23
	Unit Integrated Operating Procedure (UIOP) Unit 2
	
	

	TPP-U3-F24
	Alarm Response Manual Unit 3
	
	

	TPP-U3-F23
	Unit Integrated Operating Procedure (UIOP) Unit 3
	
	


	Module #
	Module Title
	Date Completed
	Initials

	Advanced Heat Rate Improvement

	HR001
	Introduction to Heat Rate Improvement
	
	

	HR002
	Principles of Heat Transfer
	
	

	HR003
	Power Plant Thermodynamics
	
	

	HR004
	Cycle Efficiency
	
	

	HR005
	Analysis of Boiler Efficiency
	
	

	HR006
	Boiler Efficiency 1 – Air Heaters and Preheaters
	
	

	HR007
	Boiler Efficiency 2 – Windboxes, Burners, and the Furnace  (Coal-Fired Boilers)
	
	

	HR008
	Boiler Efficiency 3 – Superheaters, Reheaters, and the Economizer  (Coal-Fired Boilers)
	
	

	HR009
	Efficient Boiler Operation (Coal-Fired Boilers)
	
	

	HR010
	Boiler Efficiency 2 – Oil and Gas Fired Furnaces
	
	

	HR011
	Efficient Operation of Oil and Gas Fired Boilers
	
	

	HR012
	Boiler Instruments and Controls
	
	

	HR013
	Analysis of Turbine Efficiency 
	
	

	HR014
	Turbine Efficiency 1
	
	

	HR015
	Turbine Efficiency 2
	
	

	HR016
	Turbine Efficiency 3
	
	

	HR017
	Condenser Efficiency
	
	

	HR018
	Efficient Condenser Operation
	
	

	HR019
	Feedwater Heater Efficiency
	
	

	HR020
	Efficient Pump Operation
	
	

	HR021
	Power Plant Efficiency
	
	

	HR022
	Power Plant Efficiency – Problems and Analyses
	
	


Comments


 


I certify that  __________________________ has performed the above duties as evaluated.

_____________________________________       ____________________   ______________ Supervisor’s Signature 
Please print name
Date

_____________________________________      _____________________   _____________    

Employee’s Signature 
Please print name  
Date
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