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PREREQUISITE(S): RPT 201 with a minimum grade of "B" 
 
CO-REQUISITE(S): None 
 
COURSE 
DESCRIPTION: 

This course describes the purpose and function of the major primary and 
secondary systems and components in a nuclear power plant. 

 
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  

 



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 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. Describe the primary sources of energy currently used for commercial 
electric power generation.  

 
1. Name the six primary sources of energy commercially used to 

generate electrical power. 
2. Name the four primary sources of energy used by Duke Power 

Company to generate electrical power. 
3. List the five fundamental power generation cycles of a typical 

Pressurized water nuclear power plant. 
4. Given an unlabeled building layout of a typical pressurized water 

nuclear power plant, label the Containment Building, Auxiliary Building, 
Fuel Building, Turbine Building, Service Building, and Administration 
Building. 

5. State the purpose of the following pressurized water nuclear power 

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


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

 
II. Gain a basic understanding of the Reactor Coolant System used at   

nuclear power plants. 
 
1. State the purpose of the Reactor Coolant System. 
2. Describe the flow path through the major components of the    

Reactor Coolant System. 
3.   State the purpose of the following major components of the Reactor 

Coolant system. 
A. Reactor Vessel  
B. Surge Line   
C. Pressurizer   
D. Spray Line Valve  
E. Pressurizer Heaters  
F. Pressurizer Safety/Relief Valves 
G. Steam Generator  
H. Reactor Coolant Pump 

4. Given an unlabeled diagram of the Reactor Coolant System, label the 
following major components and direction of flow:  
A. Steam Generator 
B. Reactor Coolant Cold Leg 
C. Reactor Coolant Pump 
D. Reactor Vessel and Core 
E. Reactor Coolant Hot Leg 
F. Pressurizer 
G. Pressurizer Surge Line 
H. Pressurizer Spray Valve 
I. Pressurizer Code Safety Valve 
J. Pressurizer Power Operated Valve (PORV) 
K. Pressurizer Relief Tank (Quench Tank). 

5. Explain how Reactor Coolant System pressure control is 
accomplished with the pressurizer heaters and pressurizer sprays. 

6. Explain how loss of feedwater would affect the Reactor Coolant 
System. 

7. State how the Reactor Coolant System is initially heated. 
8. State why stainless steel is used for reactor coolant piping. 
 
III. Describe the major systems which support the Reactor Coolant 

System at a nuclear power plant. 
 
1. List the four purposes of the Chemical and Volume Control System. 
2. Describe how the Chemical and Volume Control System controls 

reactivity, corrosion, and pressurizer water level. 
3. State the source of cooling water to the Letdown Heat Exchanger 

(Cooler) and the Seal Return Coolers. 
4. List the two purposes of the Decay Heat Removal System. 
5. List three sources of water for the Decay Heat Removal System. 
6. Explain when each source of water for the Decay Heat Removal 

System would be used. 



7. State the purpose of the Emergency Core Cooling System. 
8. List the five systems that comprise the Emergency Core Cooling    

System. 
9. Describe the flow path through the Emergency Core Cooling System   

including water sources and discharge points. 
10. Explain the operation of the Emergency Core Cooling System following   

a large Loss of Coolant Accident (LOCA). 
11. Describe the two major means of reactor control. 
12. State the purpose of the Waste Disposal systems. 
13. List five methods of processing liquid waste. 
14. State the interface between the Waste Gas System, the Reactor 

Coolant System, and the Chemical and Volume Control System. 
 
IV. Describe the various aspects of handling and storing nuclear fuel. 
 
1. State the purpose of the Fuel Handling and Storage System. 
2. State the purpose of the following major components that make up 

the Fuel Handling and Storage System. 
 A. Spent Fuel Pool 
 B. Fuel Building Overhead Crane 
 C. Spent Fuel Manipulator Crane 
 D. New Fuel Elevator 
 E. Fuel Transfer Equipment 
 F. Refueling Cavity 
 G. Reactor Building Manipulator Crane 

3. Describe the sequence of operation of the major fuel handling and 
storage components when new fuel is being loaded into the reactor 
core. 

 
V. Describe how the Containment Building functions to prevent the 

release of radioactivity to the environment. 
 
1. State the purpose of a containment building. 
2. State the design bases of the containment building. 
3. Describe the differences between the Oconee and the 

McGuire/Catawba containment buildings. 
4. List the four support systems that aid the containment building in 

fulfilling its intended purpose. 
5. State the purpose of the four containment building support systems. 
 
VI. Describe the functions of the Main Steam system in a nuclear power   

plant. 
 
1. State the purpose of the Main Steam System. 
2. State the purpose of the following major components of the Main 

Steam System: 
A. Steam Generator 
B. Safety Valves 
C. Main Steam Isolation Valves 
D. Main Steam Isolation Valve Bypass Line 
E. Main Steam Stop/Throttle Valve 
F. Control Governor Valve 
G. Main Turbine 
H. Moisture Separator Reheater  
I. Reheat Stop and Intercept Valves 
J. Main Condenser 



3. Describe the Main Steam System flow path through the following 
components: 
A. Steam Generator 
B. Safety Valves 
C. Main Steam Isolation Valves 
D. Main Steam Isolation Valve Bypass Line 
E. Main Steam Stop/Throttle Valve 
F. Control Governor Valve 
G. Main Turbine 
H. Moisture Separator Reheater  
I. Reheat Stop and Intercept Valves 
J. Main Condenser 

4. Given an unlabeled diagram of the Main Steam System, label the 
following major components and direction of flow:  
A. Steam Generator 
B. Main Steam Safety Valve 
C. Main Steam Isolation Valve 
D. Condenser Dump (Turbine Bypass)Valve 
E. Auxiliary Steam 
F. Main Steam Stop/Throttle Valve 
G. Control/Governor Valve 
H. High Pressure Turbine 
I. Moisture Separator/Reheater  
J. Reheat Stop/Intercept Valve 
K. Low Pressure Turbine 
L. Main Condenser. 

5. Describe the operation of the moisture separator reheater. 
6. State the purpose of the steam dumps. 
7. State the purpose of extraction steam. 
8. State the source of extraction steam. 
9. State the purpose of the Auxiliary Steam System. 
10. State four sources of auxiliary steam. 
 
VII. Describe the role of the Condensate and Feedwater Systems in 

making steam at a power plant. 
 
1. State the purpose of the Condensate and Feedwater System. 
2. State the purpose of the following major components of the 

Condensate and Feedwater Systems. 
A. Main Condenser Hotwell  
B. Hotwell Pumps      
C. Polishing Demineralizers   
D. Condensate Coolers      
E. Steam Jet Air Ejectors/ Condenser Steam Air Ejectors 
F. Gland Steam Condensers 
G. Feedwater Heaters 
H. Condensate Booster Pumps 
I. Main Feedwater Pumps 
J. Main Feedwater Regulating Valve 

3. Describe the flow path through the following major components of the 
Condensate and Feedwater System: 
A. Gland Steam Condensers 
B. Steam Jet Air Ejector Condensers/Condenser Steam Air   
       Ejectors 

4. Given an unlabeled diagram of the Condensate and Feedwater 
System, label the following major components and direction of flow:  



A. Hotwell 
B. Hotwell Pump 
C. Polishing Demineralizer 
D. Condensate Auxiliary Heat Exchangers 
E. Condensate Booster Pump 
F. Low Pressure Feedwater Heater 
G. Feedwater Pump 
H. Heater Drain Pump 
I. High Pressure Feedwater Heater 
J. Feedwater Regulating Valve 
K. Auxiliary (Emergency) Feedwater Pump 
L. Steam Generator 

5. Identify two conditions when the polishing demineralizers would be 
bypassed. 

6. Describe the polishing demineralizer lineup during normal system 
operation. 

7. Describe the flow paths through the feedwater heaters. 
8. State the Condensate and Feedwater System pump lineup during 

normal full power operation. 
9. State the purpose of the Condensate Storage System. 
10. State the purpose of the Auxiliary/Emergency Feedwater System. 
11. Describe the following features of the Auxiliary/Emergency Feedwater 

System: 
A. Number of Pumps and their sources of motive force or electrical 

power. 
B. Sources of Auxiliary/Emergency Feedwater 

 
VIII. Describe how the Condenser Circulating Water System functions to 

support power plant operation. 
 
1. State the purpose of the condenser circulating water system. 
2. State the purpose of the following major components of the 

condenser circulating water system. 
 A. Heat Sink 
 B. Trash Screens 
 C. Condenser circulating water pumps 
 D. Main condenser 

3. Describe the flow path through the major components of the 
condenser circulating water system. 

4. Given an unlabeled diagram of the Condenser Circulating Water 
System, label the following major components and direction of flow:  
A. Heat Sink (Lake or Cooling Towers) 
B. Trash Screens 
C. Condenser Circulating Water Pumps 
D. Water Supply for Other Cooling 
E. Main Condenser 

5. State the purpose of the following support systems:  
A.  Amertap system 
B.  Vacuum priming system 
C.  Main vacuum system 

6. Describe the following support systems: 
A. Amertap system 
B. Vacuum priming system 
C. Main vacuum system 

7. Describe differences between an "open loop" cooling system and a 
"closed loop" cooling system. 



 
IX. Describe how the electrical distribution system functions to deliver 

electricity to the customer. 
 
1. State the purpose of a circuit breaker. 
2. Describe the three parts in a typical circuit breaker. 
3. State the purpose of a protective relaying system. 
4. State the purpose of a battery. 
5. Describe the construction of a typical lead-acid battery. 
6. State the purpose of a charger. 
7. Describe the operation of a typical charger. 
8. State the purpose of an inverter. 
9. Describe the operation of a typical inverter. 
10. State the purpose of a transformer.  
11. Describe the operation of step-up and step-down transformers. 
12. List the three main parts of a transformer. 
13. State the purposes of the Electrical Distribution System. 
14. Explain why voltage is stepped up for transmission. 
15. State the purpose of the following major components of the Electrical 

Distribution System: 
A. Main Generator    
B. Main Transformer     
C. Switchyard 
D. Field Step-down Transformer 
E. Auxiliary Transformer 

16. Describe the electrical flow path through the major components of the 
Electrical Distribution System. 

17. Given an unlabeled diagram of the Electrical Distribution System, 
label the following major components: 
A. Main Generator 
B. Generator Output Breaker 
C. Main Transformer 
D. Switchyard 
E. Distribution System 
F. Auxiliary Transformer 
G. Auxiliary Power Distribution. 

18. Name three alternate sources of electrical power for in-plant use in 
the event both normal AC sources are interrupted. 

19. List the three DC power systems for in-plant use. 
20. Identify equipment powered by each of the following in-plant DC 

power systems. 
A. Vital Instrumentation and Essential Control Power System. 
B. Auxiliary Instrumentation and Control Power. 
C. Power Battery DC System. 

 
X. Describe how compressed air is used to operate tools, equipment, 

and controls at nuclear power plants. 
 
1. State the purpose of the following compressed air systems. 

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

2. State the consequence of inoperability of the Instrument Air System. 
3. Describe the similarities and differences between the Station Air 

System and the Instrument Air System. 
4. State the criteria for instrument air quality and how this quality is 



obtained. 
5. State the Purpose of the following compressed air system 

components. 
A. Inlet Air Filter     
B. Air Compressor      
C. Intercooler     
D. Aftercooler 
E. Moisture Separator  
F. Air Receiver Tank 
G. Air Dryer 

6. Describe the flow path of a compressed air system through the five 
major components. 

 
XI. Tie together all of the major systems covered during the Power Plant 

Fundamentals Systems course into a composite of interrelated 
systems. 

 
1. Given an unlabeled systems composite drawing, label all major 

components and the directions of flow. 
2. Given two or more of the twelve major steps of a unit start-up, place 

the steps in order of performance. 
 
XI. Upon completion of this lesson, the student shall be able to discuss 

the operation, construction, and systems of a boiling water reactor. 
 
1. What is the purpose of the Off-Gas System? 
2. Identify the radionuclides of concern with the Off-Gas System. 
3. What is the purpose of the Reactor Water Cleanup System? 
4. Explain the importance of the Reactor Water Cleanup System to plant 

radiation levels. 
5. What is the purpose of the Recirculation System? 
6. Explain how the Recirculation System controls reactor power. 
7. What is the purpose of the Suppression Pool (Torus) System? 
8. Explain the importance of the Suppression Pool (Torus) System to 

plant safety and radioactivity containment. 
9. What is the purpose of the Residual Heat Removal System? 
10. What is the purpose of the Reactor Core Isolation Cooling System? 
11. What is the purpose of the Standby Liquid Control System? 
12. What is the purpose of the Emergency Core Cooling Systems? 
13. List the two systems associated  with the High Pressure Emergency 

Core Cooling Systems/ 
14. List the two systems associated with the Low Pressure Emergency 

Core Cooling Systems. 
 


