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POWER PLANT FUNDAMENTALS 

Revised 
5/01/2013 

 

 C - L - CR 

 4 - 0 - 4 
 
COURSE NUMBER: RPT 201 

MEETING TIMES: 0800-1600 
CLASSROOM:  ROOM 121 PEELER ACADEMIC BUILDING  
   CHEROKEE COUNTY CAMPUS 
INSTRUCTOR:  DAVID PARRIS (980-522-3553) 
   CHRISTOPHER STOUT (980-522-3552) 
OFFICE:  E-40 

 
PREREQUISITE(S): RPT 101, CHM 105, CPT 174, ENG 260, SPC 209, PHS 102 with a 

minimum grade of "C" 
 
CO-REQUISITE(S): None 
 
COURSE 
DESCRIPTION: 

This course provides an introduction to the fundamental operation of a 
nuclear power plant and addresses some of the administrative guidance 
that governs plant operations. 

 
COURSE OUTCOMES: Students should be able to demonstrate: 

1. Rationality, logic and coherence through critical thinking; 
2. Their ability to express themselves effectively in quantitative and 

qualitative terms; 
3. The scientific method of inquiry; 
4. Their ability to access, retrieve, synthesize and evaluate information. 

 
TEXTBOOK(S): Duke Energy Handouts  
 
REFERENCE(S): Duke Energy Employee Training & Qualification Standard 5000.00, 

Classroom, Laboratory and Dynamic Learning Activities (DLA) Training 
and Evaluation 

 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

None 

 
METHOD OF 
INSTRUCTION: 

This lesson will be taught by lecture and class participation in question and 
answer sessions. 

 
GRADING SYSTEM: 90 - 100 = A 

80 - 89 = B 
Below - 79 = F or Fail  
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GRADE CALCULATION 
METHOD: 

The overall course score will be an average of all exams.  Weekly exams 
will be administered. A score ≥80% is required to pass each exam.  
Failure of any individual exam requires remediation and retesting.  The 
retest will be used only to determine students’ readiness to continue 
through the program. Only scores received on the initial attempt on each 
weekly exam will be used in the computation of course averages.  

If the student fails a re-test or finishes the course with a course 
average < 80%, he/she will have to repeat the course before 
proceeding to the next RPT course in the series. Students who must 
repeat any RPT course will not be able to continue as part of the 
current Duke Energy cohort. 

All written assignments (homework, labs, exams, etc.) will be graded and 
offered for review by students within one week of submission. 

A numerical grade will be provided to Duke Energy hiring managers for 
measuring academic achievement. 

This course does not include a comprehensive final examination. 

 
ATTENDANCE POLICY: 
 

The student is responsible for punctual and regular attendance in all 
classes, laboratories, clinical, practical internships, field trips, and other 
class activities.  The College does not grant excused absences; therefore, 
students are urged to reserve their absences for emergencies.  When 
illness or other emergencies occur, the student is responsible for 
notifying instructors and completing work missed. 
 
During the first 75% of the course a student may initiate withdrawal and 
receive a grade of a W.  A student cannot initiate a withdrawal during the 
last 25% of the course. 
 
The student is tardy if not in class at the time the class is scheduled to 
begin and is admitted to class at the discretion of the instructor.  If late, 
please enter the class discreetly. No student will be admitted following 
distribution of exam materials. 
 
Instructors maintain attendance records.  However, it is the student’s 
responsibility to withdraw from a course.  A student enrolling in and 
attending at least one course session remains enrolled until the 
student initiates a withdrawal. 
 

Absences for Religious Holidays:  Students who are absent from class in 
order to observe religious holidays are responsible for the content of any 
activities missed and for the completion of assignments occurring during 
the period of absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class and do not wish 
such absences to penalize their status in class should adhere to the 
following guidelines: 
 

1. Observance of religious holidays resulting in three or fewer 
consecutive absences:  Discuss the situation with the instructor 
and provide written notice at least one week prior to the 
absence(s).  Develop (in writing) an instructor-approved plan 
which outlines the makeup of activities and assignments. 

2. Observances of religious holidays resulting in four or more 
consecutive absences:  Discuss the situation with the instructor 
and provide the instructor with written notice within the first 10 
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days of the academic term.  Develop an instructor-approved plan 
which outlines the makeup of activities and assignments.. 

 
ACADEMIC CONDUCT:  
 

ACADEMIC DISHONESTY:  Students are expected to uphold the integrity of 
the College's standard of conduct, specifically in regards to academic 
honesty.  All forms of academic dishonesty including, but not limited to, 
cheating on assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action imposed 
may include one or more of the following: written reprimand, loss of credit 
for assignment/test, termination from course, and probation, suspension, 
or expulsion from the College.  For further explanation of this and other 
conduct codes, please refer to the Student Handbook. All students are 
required to read and sign a Duke Energy Test Integrity Form/Cover Sheet 
when taking Duke Energy examinations. 
CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, pagers and 
beepers are not permitted to be turned on or used within the classroom.  
Use of these devices during classroom time will be considered a violation 
of the student code as it relates to “disruptive behavior.”   

 
 
CLASS/LAB 
PROCEDURES: 

Duke Energy instructors review objectives at the beginning of each 
classroom presentation.  All Test items will be based on   those 
objectives.  Students need to learn the material related to those 
objectives in preparation for examinations.   

 
ACCOMMODATIONS: 
 

Students who need special accommodations in this class because of a 
documented disability should notify Student Disability Services. You may 
contact Student Disability Services by calling, (864) 592-4811, toll-free: 1-
800-922-3679; via email through the Spartanburg Community College web 
site at www.sccsc.edu/SDS/; or by visiting the office located in the Dan 
Lee Terhune Student Services Building, room 112 of the Spartanburg 
Community College campus.  By contacting Student Disability Services 
early in the semester, students with disabilities give the College an 
opportunity to provide necessary support services and appropriate 
accommodations. 

 
COURSE COMPETENCIES 
& OBJECTIVES: 

Upon satisfactory completion of this course, the student will be able 
to: 
 
I. Explain the nuclear energy company's philosophy on safety and health 

and the measures taken to ensure the safety of company employees.  
 
1. Define the following terms as they apply to Duke Energy’s commitment 

to healthy and safe work practices as listed in the glossary: 
A. Safety 
B. Safety Management 
C. Health 
D. Health Management 
E. Accident 
F. Injury 
G. Illness 
H. Hazard 
I. Hazardous Area 
J. Unsafe Condition 
K. Unsafe Act 

2. Discuss the philosophy behind the two prevailing theories of safety 

http://www.sccsc.edu/SDS/


 

_________________________________________________________________________ 
SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

4 

management called the "Domino" theory and "Multiple Causation" 
theory. 

3. List three processes that are effective in reducing accidents. 
4. Identify examples of each of the three processes that are effective in 

reducing accidents. 
5. Identify the seven elements that are characteristic of an effective 

safety program. 
6. State the purpose for using personal protective equipment. 
7. State the purpose of health and safety signs, ribbons, and tape. 
8. State the purpose of the following safety manuals: 

A. Duke Energy Safe Work Practices Manual 
B. Duke Energy Environmental Health and Safety Compliance 

Manual 
9. Identify the scope and general intent of Safety Accountabilities for 

personnel that relate to management and supervision in Duke 
Energy's Safety Program. 

10. Identify each employee's responsibility with respect to safety and 
personal fitness for duty in the workplace. 

11. Name the report that is used to document an injury. 
12. Name the position to be contacted in the event that a job-related injury 

requires medical attention. 
13. Explain how the company communicates safety awareness to the 

employee through the use of safety tags. 
14. Identify the type of hazards associated with compressed gas cylinders. 
15. Given the eleven requirements contained in the Safety and 

Environmental Work Practices Pocket Manual concerning compressed 
gas cylinders, identify at a minimum four of the requirements. 

16. Identify the safety principles associated with operation of compressed 
gas regulators. 

17. State the purpose of the Occupational Safety and Health Act (OSHA).  
 
II. Explain requirements for technical procedure use and adherence in 

accordance with corporate directives. 
 
1. Define the term procedure. 
2. Define the term Adherence as it applies to technical procedures. 
3. When given a technical procedure alphanumeric id, identify the unit. 
4. When given a technical procedure identify if the technical procedure is 

Safety Related or Non Safety Related. 
5. Explain the following Levels of Use of technical procedures: 

A. Continuous  
B. Reference 
C. Multiple  
D. Information Use 

6. Demonstrate how to properly NA technical procedure steps or 
sections. 

7. Determine if a technical procedure step is Conditional or Non-
Conditional. 

8. List the requirements in NSD 704 to perform technical procedure 
steps “Out of Sequence”. 

9. Define 3 (three) Verification techniques used while performing a 
procedure. 

10. Define the “STOP WORK “process as described in NSD 604. 
 
III. Explain the information available in a Power Chemistry Materials 

Guide and its use. 
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1. State the purpose of the Power Chemistry Materials Guide. 
2. Describe the classification system used in the Power Chemistry 

Materials Guide to categorize materials that may come into contact 
with our plant systems. 

3. State where materials information is located and who to contact for 
needed information.  

4. Discuss how the Power Chemistry Materials Guide relates to the  
 Nuclear Policy Manual and Nuclear System Directives. 
 
IV. Describe the various types of corrosion that occur in power plants, the 

causes and consequences of corrosion, and how it can be prevented. 
 
1. Define the following terms as listed in the glossary: 

A. Corrosion 
B. Anode 
C. Cathode 
D. Magnetite 
E. Hematite 
F. Fracture Face 

2. List four possible consequences of corrosion in the power plant. 
3. Explain why a refined metal will corrode. 
4. List the three basic conditions that must exist to promote corrosion. 
5. Select correct statements of how the following parameters will affect 

the corrosion process. 
A. Temperature    
B. Oxygen    
C. pH 
D. Flow 
E. Shock 
F. Stress 

6. Identify two methods of measuring corrosion. 
7. Describe the three classifications of corrosion. 
8. Describe the following types of localized or cracking corrosions 

including necessary conditions and preventive methods. 
A. Galvanic Corrosion 
B. Concentration Cell Corrosion 
C. Microbiologically Influenced Corrosion (MIC) 
D. Intergranular Corrosion  
E. Erosion/corrosion and Flow-Accelerated Corrosion (FAC) 
F. Chloride Stress Corrosion Cracking 
G. Caustic Stress Corrosion Cracking 
H. Wastage 
I. Fatigue 
J. Zirconium-hydriding (Hydrogen) 
K. Zirconium-water 
L. Steam Generator Tube Denting   

9. Discuss the five general methods used to minimize corrosion. 
10. Select the correct explanation of how and why a corrosion failure 

specimen should be treated with care. 
 
V. Describe the various types piping and valves used in a nuclear power 

plant. 
 
1. State the purpose of piping. 
2. List eight factors which are considered when piping is designed for 
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fluid handling systems. 
3. State the characteristics and/or applications of the following types of 

piping material. 
A. Low alloy Steel     
B. Stainless Steel 
C. Nickel Alloys 
D. Plastic 

4. State the purpose of the following: 
A. Piping Supports-Restraints    
B. Piping Expansion Joints 
C. Thermal Loops 
D. Thermal B Insulation 

5. State the precautions that should be taken to avoid inadvertent 
damage to component supports-restraints. 

6.  Describe the cause and effect that water hammers have on piping and 
valves. 

7.  State the five principle functions of valves. 
8.  Given an unlabeled drawing of a valve, identify the major component 

parts.  
9.  State the function of each of the major component parts of a valve. 
10.  List the four types of valve actuators. 
11. Describe the function and-or operation of the following: 
 A. Gate Valve   G. Check Valve 
 B. Globe Valve   H. Pressure Regulators 
 C. Ball Valve   I. Safety-Relief Valve 
 D. Butterfly Valve   J. Rupture Disk 
 E. Diaphragm Valve  K. Vacuum Breaker 
 F. Kerotest Valve   L. Steam Trap 
12.  Define the term "fail-safe" as it applies to valves. 
13.  List three methods to determine valve position. 
14.  Describe three methods to determine valve position. 
15.  Describe three major methods that will prevent human error in valve 

mispositioning. 
 
VI. Identify the regulations, standards, and codes which are imposed on    

nuclear power plants to ensure their safe operation. 
 

1. State the purpose of each of the following: 
A. Industry Standards 
B. Code of Federal Regulations 

2. State the origin of each of the following: 
A. Industry Standards 
B. Code of Federal Regulations 

3. State the enforceability of each of the following: 
A. Industry Standards 
B. Code of Federal Regulations 

4. State the function of the following organizations pertaining to task 
qualifications at Nuclear Stations. 
A. American National Standards Institute (ANSI) 
B. American Society for Testing and Materials (ASTM) 
C. American Society of Mechanical Engineers (ASME) 
D. American Welding Society (AWS) 
E. Underwriters Laboratories, Inc. (UL)   
F. Institute of Electrical and Electronics Engineers (IEEE) 
G. Society of Automotive Engineers (SAE) 
H. Nuclear Regulatory Commission (NRC) 
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I. Institute of Nuclear Power Operations (INPO) 
5. State the purpose of the following Federal Regulations: 

A. 10 CFR 19   
B. 10 CFR 20  
C. 10 CFR 21 
D. 10 CFR 34 
E. 10 CFR 50  
F. 10 CFR 61 
G. 10 CFR 71 

 
VII. Explain various aspects of obtaining, reading, and understanding 

information contained in nuclear power plant drawings. 
 
1. Describe the fundamental characteristics of the following types of 

drawings. 
 A. Flow Diagrams 
 B. Mechanical System/Component Drawing 
 C. Connection Diagram/Component Drawing 
 D. Schematic 
 E. Section Views 
 F. Manufacturer's Drawing 
 G. Detail Drawing 
 H. Assembly Drawings 
 I. Exploded Assembly Drawing 
2. Identify six rules to be observed to ensure proper care of drawings. 
3. Describe the Duke Power drawing numbering system. 
4.  Describe the process for locating and obtaining plant drawings. 
5. Discuss the purpose of the following parts of a drawing: 
 A. Title Block    D. Bill of Materials 
 B. Revision or Change Block  E. Parts Identification 
 C. Special Notices / Specifications 
6. State the correct location of the following parts of a drawing: 
 A. Title Block    D. Bill of Materials 
 B. Revision or Change Block  E. Parts Identification 
 C. Special Notices / Specifications 
7. Identify the following types of lines used to construct drawings: 
 A. Visible Line   E. Dimension Line 
 B. Hidden Line   F. Leader Line 
 C. Center Line   G. Phantom Line 
 D. Extension Line   H. Break Line 
8. State the function of each: 
 A. Visible Line   E. Dimension Line 
 B. Hidden Line   F. Leader Line 
 C. Center Line   G. Phantom Line 
 D. Extension Line   H. Break Line 
 
VIII. Describe the use of lines, symbols, and numbering systems in nuclear 

power plant flow diagrams. 
 
1.  State the purpose of Flow Diagrams. 
2.  Identify the following mechanical symbols common to one-line Flow 

Diagrams. 
A. Globe Valve 
B. Gate Valve 
C. Butterfly Valve 
D. Needle Valve 
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E. Diaphragm Valve 
F. Swing Check Valve 
G. Safety/Relief Valve 
H. Three Way Valve 
I. Extension Stem Actuators 
J. Air Diaphragm Valve Actuator 
K. Air Diaphragm with Self Contained Pressure Control 
L. Packless Stem Valve Actuator 
M. Hydraulic Solenoid and Piston Actuators 
N. Centrifugal Pump 
O. Positive Displacement Pump 
P. Heat Exchanger(Cross flow, tube, and shell) 
Q. Continuous Drain Orifice 
R. Flow Restrictor 
S. Air Filter  
T. Spray Nozzle 
U. Grill 
V. Duplex Strainer 
W. Fan 
X. Pressure Gage 
Y. Temperature Gage 
Z. Flow Gage 
AA. Seal Loop 
BB. AC Source 
CC. Battery 
DD. Capacitor 
EE. Resistor 

3.  State the purpose of the Flow Diagram Index. 
4. State the purpose of the Symbols Index. 
5.  Using a Flow Diagram, determine if a valve is normally opened, 

normally closed, or normally throttled. 
6.  Identify where design parameters of a system may be found on a Flow 

Diagram. 
7.  Determine Building Boundaries and interfaces between vendor and 

Duke Energy Company equipment on a Flow Diagram. 
8.  Determine the size of system components such as piping and tanks 

when using a one-line Flow Diagram. 
9.  When given a Flow Diagram, discriminate between a major and minor 

flow path. 
10.  Describe how one Flow Diagram interfaces with another Flow 

Diagram when following the flow path of a system. 
 
IX. Describe pumps and compressors and how they are used to move 

fluids in a nuclear power plant. 
 
1. State the purpose of a pump. 
2. Define the following terms as listed in the glossary: 

A. Pump Suction  
B. Pump Suction Pressure Head  
C. Pump Discharge  
D. Pump Discharge Pressure Head 
E. Pump Total Pressure Head 
F. Pump Capacity 
G. Air Compressor Capacity 

3. Name the two major classifications of pumps and compressors. 
4. Describe the basic theory of operation for the following pumps: 
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A. Positive Displacement Pump 
B. Centrifugal Pump 
C. Steam Jet  

5. Name the two types of positive displacement pumps. 
6. When given an unlabeled drawing of a centrifugal pump, correctly 

identify the major component parts as listed below: 
A. Shaft 
B. Impeller 
C. Casing 
D. Bearing 
E. Shaft Sealing 

7. State the purpose of centrifugal pump multi-staging. 
8. Define the following pump concerns as listed in the glossary: 

A. Cavitation 
B. Net Positive Suction Head Required  
C. Net Positive Suction Head Available 
D. Vapor/Gas Binding 
E. Pump Runout  
F. Pump Deadhead/Shut-Off Head 
G. Priming 

9. Given specific information on pump performance, identify the pump 
concern associated with that performance. 

10. Name two types of positive displacement and two types of dynamic 
compressors. 

 
X. Describe the importance of heat exchangers in a nuclear power plant 

and how heat exchangers function. 
 
1. State the purpose of a heat exchanger.  
2. List the two categories of heat exchangers. 
3. Describe the two categories of heat exchangers. 
4. State a specific power plant example for each of the two categories of 

heat exchangers.  
5. State the purpose of the eight standard indirect contact heat 

exchanger parts.  
6. Given an unlabeled drawing of an indirect contact heat exchanger, 

correctly label the eight standard parts.  
7. Name the three types of indirect contact heat exchangers.  
8. Describe the three types of indirect contact heat exchangers. 
9. Name the type of indirect contact heat exchanger that has the greatest 

heat transfer rate.  
10. State the two major factors that affect the efficiency of indirect contact 

heat exchangers.  
11. Describe how surface area affects heat exchange in the three different 

types of heat exchangers. 
 
XI. Explain how a Steam Generator works and why nuclear power plants 

use Steam Generators. 
 
1.  State the four purposes of a steam generator. 
2.  Describe the basic operation of a steam generator. 
3.  Describe the differences between the Once-through Steam Generator 

and the U-tube Steam Generator. 
4.  Describe the basic function of the following component parts: 

A. Vessel Shell 
B. Tube Bundle 
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C. Tube sheet 
D. Tube Support Plate 
E. Connections: 

i. Reactor Coolant Inlet 
ii. Reactor Coolant Outlet 
iii. Feedwater Inlet 
iv. Steam Outlet 

 
XII. Describe the function of the Reactor Vessel and how its components 

support that function. 
 
1. State the two purposes of a reactor vessel. 
2. Describe the component parts of a fuel assembly. 
3. State the function of the control rod and control rod drive mechanism. 
4. Describe the function of the following reactor vessel components: 

A. Upper Core Plate 
B. Core Barrel 
C. Neutron Shield Pads (Thermal Shield) 
D. Lower Core Plate 

5. Describe the reactor coolant flow path through the reactor vessel. 
 
XIII. Describe components that are used to condition and purify fluids used 

in the nuclear power plant. 
 
1.  Describe the function of the following components in fluid systems of a 

power generating station. 
A. Strainers 
B. Filters 
C. Demineralizers 

2. Discuss the operational characteristics (eg., cleaning, rating) of the 
following components in fluid systems of a power generating station. 
A. Strainers 
B. Filters 
C. Demineralizers 

3.  Discuss the various types of strainers, filters, and demineralizers used 
in the station. 

4.  Explain general safety precautions that should be taken when 
cleaning or operating the following components: 
A. Strainers 
B. Filters 
C. Demineralizers 

  
XIV.Describe the basic operation and systems found in a nuclear power 

plant. 
 
1. List the five fundamental power generation cycles of a typical 

Pressurized water nuclear power plant. 
2. State the purpose of the following pressurized water nuclear power 

plant buildings. 
A. Containment Building 
B. Auxiliary Building 
C. Fuel Building 
D. Turbine Building 
E. Service Building 

3. State the purpose of the Fuel Handling and Storage System. 
4. State the purpose of the Reactor Coolant System. 
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5. State the purpose of the Main Steam System. 
6. State the purpose of the Condenser Circulating Water System. 
7. State the purpose of the Condensate and Feedwater System. 
8. State the purposes of the Electrical Distribution System. 
9. State the purpose of the following compressed air systems. 

A. Station Air 
B. Instrument Air 
C. Breathing Air 

10. State the purpose and general contents of the following station  
 documents: 

A. UFSAR 
B. Technical Specifications 

11. Given an unlabeled systems composite drawing, label all major 
components. 

 
XV. Explain the types of nuclear reactions that occur in the reactor core. 
 
1. Define the following terms as listed in the glossary: 
 A. Half-life   F. Neutron Generation Time 
 B. Ionizing Radiation G. Prompt Neutron 
 C. Moderator  H. Delayed Neutron 
 D. Mass Defect  I. Neutron Poison 
 E. Binding Energy   
2. Describe the following neutron interactions: 

A. Scatter Reactions 
1. Elastic 
2. Inelastic 

B. Absorption Reactions 
1. Radiative Capture 
2. Particle Ejection 
3. Fission 

3. Define the following in terms of relative energy or speed: 
A. Fast Neutron 
B. Intermediate Neutron 
C. Slow Neutron 

4. State which energy neutron results from fission. 
5. State which energy neutron causes most fission. 
6. Explain why neutron moderation is necessary. 
7. Identify what substance is used to provide moderation in Duke Energy 

Company's reactors. 
8. State the mathematical relationship between mass and energy. 
9. Describe the distribution of fission energy. 
10. Define the following as they apply to Keff and the change in neutron 

population: 
A. Subcritical 
B. Critical 
C. Supercritical 

11. Describe reactivity in terms of Keff. 
12. Name the fission product poison which most greatly affects reactor 

operations. 
13. Name the two general categories of neutron sources present in the 

core. 
14. Explain how the following affects the reactivity of an operating reactor: 

A. Fission product poisons concentration (increase or decrease). 
B. Fuel temperature (increase or decrease). 
C. Moderator temperature (increase or decrease). 
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D. Control rod position (insertion or withdrawal). 
E. Boron concentration (increase or decrease). 

 
XVI. Explain reactor safety design terms, units, definitions, and basic 

concepts associated with the operation of a nuclear power plant, and 
describe design basis accidents and industry events resulting in core 
damage or the potential for core damage. 

 
1. State the barriers between core radioactivity and the environment. 
2. Define core damage. 
3. Describe the inherent reactor design protection features. 
4. State the concept of hydrogen generation mechanisms during 

accidents.  
5. State the source of heat generation in the fuel following a reactor trip 

or shutdown (including a loss of core cooling). 
6. Describe the following reactor plant safety concepts:  

A. Safety Limits 
B. Limiting conditions for operation (LCOs) 
C. Technical Specifications 
D. Technical Specification surveillance requirements 
E. Licensee Event Reports 

7. Identify the basics of nuclear power plant FSAR Chapter 15 accident 
analysis, including 
A. Purpose 
B. General philosophy 

8. Define the four classifications of nuclear plant events as defined in the 
American Nuclear Society (ANS) standard N18.2. 

9. Identify the reactor coolant transients and plant events that could 
initiate core damage. 

10. State how each of the following can be used to provide an estimate of 
fuel damage: 
A. Reactor coolant analyses. 
B. Containment gas analyses. 
C. Containment radiation monitors. 
D. SJAE radiation monitors. 

11. Identify the administrative and procedural controls which ensure 
reactor core integrity, including: 
A. Accident Management. 
B. Reactivity management. 
C. Control room conduct of operations. 

12. For each of the following occurrences, identify how improper human 
action intensified the consequences or contributed to its occurrence: 
A. TMI 
B. Chernobyl 
C. Browns Ferry 
D. SL-1 
E. Davis Besse  

 
XVII. Upon completion of this lesson, the student shall be able to 

discuss the theory, construction, and application of electrical control 
components such as cabling, control circuits, meters, and relays, as 
well as the theory and application of electronic equipment such as 
analyzers and micro-processors.  
 

1. State the types of cable support commonly used at nuclear power 
stations. 
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2. Explain the purpose of electrical separation. 
3. Describe the five elements of a control system. 
4. Describe the theory of operation of a proportional controller. 
5. Describe the theory of operation of a proportional-plus-integral 

controller. 
6. Describe the theory of operation of a proportional-plus-integral-plus-

derivative controller. 
7. Describe the basic operation of analog and digital meters. 
8. Describe the use and the operation of relays (control, latching, and 

time delay) in a typical electrical control circuit. 
9. Describe the theory of operation of a potentiometric measuring device. 
10. List which analyses are performed using a potentiometric measuring 

device. 
11. Describe the theory of operation of a spectrometer 
12. List which analyses are performed using a spectrometer. 
13. Describe the theory of operation of chromatography. 
14. List which analyses are performed using chromatography. 
15. Describe the theory of operation of microprocessors. 
16. List three applications of microprocessor. 
 
XVIII. At the conclusion of this lesson, the trainee will DEMONSTRATE 

knowledge of the basic operation of AC/DC motors and generators by 
successful completion of the post-training examination. 
 

1. List the three requirements for inducing a voltage. 
2. Discuss Faraday's Law of Electromagnetic Induction. 
3. State the function of a Generator. 
4. Explain the operation of AC generators. 
5. Explain the purpose of the commutator and brushes on a DC 

generator. 
6. State the function of a Motor. 
7. State the purpose of the Stator and the Rotor in an AC motor. 
8. State the purpose of the Stator, Rotor, Commutator, and Brushes in a 

DC motor. 
 

XIX. This lesson will introduce the student to steam turbine theory and 
the functions that steam turbines perform in a power plant. 

 
1. State the purpose of a steam turbine. 
2. Describe the general theory of operation of a steam turbine. 
3. State the function of the following turbine components or system. 

A. Exhaust Hood 
B. Casing 
C. Turbine Blades 
D. Rotor 
E. Coupling 
F. Turning Gear 
G. Journal Bearing 
H. Thrust Bearing 
I. Oil System 
J. Control/Governor Valve 
K. Governor 
L. Turbine Seals (Labyrinth seals and Gland sealing) 

4. Given an unlabeled drawing, identify the following turbine 
components: 

 A. Exhaust Hood   F. Turning Gear 
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 B. Casing    G. Journal Bearing 
 C. Turbine Blades   H. Thrust Bearing 
 D. Rotor    I. Labyrinth Seals 
 E. Coupling 
 
XX.  The student shall be able to discuss the theory, construction, and 

application of structural and auxiliary equipment such as HVAC 
systems, boilers, elevators, fire barriers, hangers and snubbers, hoists 
and cranes, heaters, and heat trace. 

 
1. List the four basic components of a refrigeration cycle. 
2. Describe the basic refrigeration cycle 
3. List one common application of air conditioning, heating, and 

ventilation systems,. 
4. Describe the theory of operation of heaters. 
5. Describe the theory of boilers. 
6. Describe the two types of boilers. 
7. List the application of boilers. 
8. List the two types of elevator operating systems. 
9. List the three general types of safety systems installed on elevators. 
10. Describe the basic process for an elevator rescue. 
11. Identify the purpose of a fire barrier used in a nuclear station. 
12. Describe the general construction of walls and doors used as fire 

barriers. 
13. Identify the procedure to follow when work requires a fire barrier to be 

impaired for a short time. 
14. Identify the action you should take when you find a fire barrier 

impaired. 
15. List the purpose of piping supports. 
16. Describe a pipe hanger. 
17. Describe a snubber. 
18. Define water hammer. 
19. List various types of water hammer. 
20. Describe the theory of operation, construction, and applications of 

hoists. 
21. Describe the theory of operation, construction, and applications of 

cranes. 
22. State the purpose of the Trace Heating System. 
23. Describe how Trace Heating works. 
 
XXI. This lesson will familiarize the trainee with the function diesel 

engines perform to provide emergency power at electric generating 
stations. 

 
1. Define the term "diesel engine". 
2. List the principle component parts of a diesel engine. 
3. Describe the principle component parts of a diesel engine. 
4. Identify the four events involved in the combustion/power process of a 

diesel engine. 
5. Explain the four events involved in the combustion/power process of a 

diesel engine. 
6. Describe the basic operating characteristics of a diesel engine. 
7. List the six auxiliary systems used to support a diesel engine’s 

operation. 
8. Describe six auxiliary systems used to support a diesel engine’s 

operation. 
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XXII. This lesson will familiarize the student with the types of materials 

commonly used in power plants and the properties of those materials. 
 
1. Define the following terms as listed in the glossary: 
 A. Stress  P. Ductility 
 B. Tension  Q. Malleability 
 C. Compression R. Brittleness 
 D. Shear  S. Density 
 E. Torsion  T. Specific Volume 
 F. Bending  U. Specific Weight 
 G. Strain  V. Specific Gravity 
 H. Elasticity  W. Rate of Thermal Expansion 
 I. Elastic limit X. Thermal Conductivity 
 J. Tensile Strength Y. Electrical Conductivity 
 K. Compressive Strength Z. Corrosion Resistance 
 L. Yield Strength AA. Alloy 
 M. Fatigue Strength BB. Ferrous Metal 
 N. Hardness CC. Nonferrous Metal 
 O. Toughness   
2. Select the formula that states the relationship between density, mass, 

and volume. 
3. Calculate mass, given density and volume of an object. 
4. Given the specific gravity of a substance, identify the relationship 

between the density of that substance and the density of water. 
5. Identify the basic properties of the following materials: 
  A. Carbon Steel  I. Concrete 
 B. Galvanized Steel J. Reinforced Concrete 
 C. Stainless Steel  K. Pre-stressed Concrete 
 D. Copper   L. Post-stressed Concrete 
 E. Lead   M. Plastic 
 F. Monel   N. Elastomers 
 G. Inconel   O. Graphite 
 H. Aluminum 
6. Identify common uses of the following materials: 
 A. Carbon Steel  I. Concrete 
 B. Galvanized Steel  J. Reinforced Concrete 
 C. Stainless Steel  K. Pre-stressed Concrete 
 D. Copper   L. Post-stressed Concrete 
 E. Lead   M. Plastic 
 F. Monel   N. Elastomers 
 G. Inconel   O. Graphite 
 H. Aluminum 
 

 

 


