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COURSE NUMBER: RPT 206 
 
PREREQUISITE(S): RPT 205 with a minimum grade of "B" 
 
CO-REQUISITE(S): None 
 
COURSE 
DESCRIPTION: 

This course describes equipment used to monitor personal exposure to 
ionizing radiation and methods used to minimize the amount of exposure 
received during the operation and maintenance of a nuclear power plant.  

 
TEXTBOOK(S): Duke Energy Handouts  
 
REFERENCE(S): Duke Energy Employee Training & Qualification Standard 5502, 

Classroom Testing, Evaluation and Bypass 
 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

 

 
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: 

3 Examinations of Equal Weight = 100%  
For courses with multiple tests, the overall course 
score will be an average of all tests.  A minimum 
score of 80% must be achieved on all exams. 

   

Failure of any individual test requires remediation 
and retesting.  If the student passes the retest, a 
score of 80 will be recorded for that test and 
averaged with the other grades in that module. If 
the student fails the second test, he/she will have 
to repeat the course before they can proceed 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. 
 
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 make up 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 make up 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 biological effects of ionizing radiation including the 
concepts of radiosensitivity, types of effects and types of exposures. 

1 Describe the structure of a cell, and list the types of damage that 
occur when radiation interacts with the cell. 

2 Explain why some cell types are more radiosensitive than others. 
3 Categorize cell types of the body based on their radiosensitivity. 
4 Describe the repair/recovery process of cells damaged by 

radiation. 
5 List the parameters that determine the extent of biological 

damage caused by radiation. 
6 Explain the following: 

 acute exposure 

 chronic exposure 

 somatic effects 

 genetic effects 

 teratogenic effects 
7 Explain stochastic and deterministic (non-stochastic) effects. 
8 For acute exposures, describe the following: 

 dose response relationship 

 acute radiation syndrome 

 LD-50/30 
9 For chronic exposures, describe the following: 

 long-term health effects 

 quantitative risk assessment 

 comparison of radiation exposure risks to other health risks 
10 List the sources of data on which an understanding of biological 

effects in humans from radiation exposure is based. 
11 Explain why long-term effects are difficult to clearly identify and 

relate to radiation dose. 
 
II Explain external exposure concepts, including key terms, limits,              

dosimetry theory, and the practical use of dosimetry. 

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


1 Define the following terms (include units for each): 
A. Exposure 
B. Roentgen  
C. Absorbed Dose 
D. Rad  
E. Quality Factor (Q) 
F. Dose Equivalent  
G. Roentgen Equivalent Man (rem) 
H. Deep Dose Equivalent (DDE) 
I. Effective Dose Equivalent (EDE) 
J. Lens Dose Equivalent (LDE) 
K. Shallow Dose Equivalent (SDE) 
L. Total Effective Dose Equivalent (TEDE) 

2 Apply quality factors for converting dose to dose equivalent. 
3 Discuss allowable personnel exposure based on: 

A. Regulatory Limits 
B. Administrative Limits 
C. Declared Pregnant Workers 
D. Planned Special Exposures  
E. Emergency Exposures  

4 List and describe the characteristics that influence which 
dosimeter is used for a specific application. 

5 Explain the principles of operation for TLDs, and describe the 
TLDs used at Duke Power. 

6 Describe the dose alarm and  dose rate alarm functions of the 
EDs used at Duke Power. 

7 Compare and discuss the advantages and disadvantages of 
TLDs and EDs. 

8 List and discuss the administrative requirements for  wearing and 
using TLDs and  EDs at Duke Power. 

9 Discuss the process DPC uses for controlling, recording, and 
documenting radiation exposure received by individuals.  Include: 
A. Requirements for entering the RCA or RCZs. 
B. Part that the Electronic Dose Capture (EDC) system and the 

Radiation Monitoring and Control (RM&C) computer system 
play 

C. Part that TLDs play 
D. Use of NRC Form 5. 

10 Explain why a worker might be instructed to relocate his/her 
normal dosimetry from the chest area to some other position, and 
state the criteria used by RP in determining  that relocating it is 
warranted. 

11 Explain what an Extremity Badge is, and state the radiological 
conditions that might require a worker to wear one or more during 
a job. 

12 State the radiological conditions  that require the use of multiple 
dosimetry. 

13 List the four broad categories of dosimetry problems that would 
be investigated as Unusual Dosimetry Occurrences (UDO). 

14 Explain the purpose of a UDO investigation and describe the 
general response requirements for unusual dosimetry 
occurrences. 

15 Explain when a Possible Overexposure Investigation would take 
place, who would normally perform it, and who, initially, would be 
notified that the investigation was going to be conducted. 

 



III Describe the characteristics, use, and limits associated with Radiation 
Protection (RP) survey instruments as well as RP survey techniques 
and documentation. 

1 Explain the differences between pulse mode instruments and 
current mode instruments. 

2 List the characteristics, design purpose, limitations and precau-
tions for common instruments used at the station: 

 Portable Alpha Contamination Survey Instruments 

 Portable Beta/Gamma Contamination Survey Instruments  

 Portable Neutron Dose Rate survey Instruments  

 Portable Beta Dose Rate Survey Instruments  

 Portable Gamma Dose Rate Survey Instruments 
3 List the pre-operational checks to be performed prior to use of 

portable survey instruments. 
4 Describe the general items to consider before starting a survey, 

while surveying, and after the survey is completed. 
5 Identify conditions that may affect survey instrument response. 
6 State the actions that should be taken if an instrument 

malfunctions while performing a survey. 
7 List the typical locations where measurements should be taken 

for a routine survey and for a job coverage survey. 
8 Explain how to determine beta dose rates, gamma dose rates, 

and beta/gamma dose rates. 
9 State the purposes for documentation of survey data. 
10 List the types of information that should be entered on a survey 

record. 
11 Describe plant requirements for documentation of radiation 

surveys 
12 Identify examples of where radiation streaming could occur. 

 

IV Describe basic concepts of internal dosimetry including a review of 
internal dose assessment terms, internal exposure mechanisms, 
dose assessment models, and methods utilized to control, track and 
assign dose at Duke Energy nuclear stations.  

1 Define the term “internal dosimetry”. 
2 State the current NRC dose limits for the Total Effective Dose 

Equivalent (TEDE) and any individual organ of the body.  
3 Define the term Committed Dose Equivalent (CDE). 
4 Define the term Weighting Factor (WT). 
5 Define the term Committed Effective Dose Equivalent (CEDE). 
6 Calculate the CEDE for an internal exposure.  
7 Calculate the TEDE for a combination internal and external 

exposure.   
8 Define the terms Annual Limit on Intake (ALI) and Derived Air 

Concentration (DAC). 
9 State the relationship between the ALI and the DAC for a specific 

radionuclide.  
10 State the relationship between DAC and DAC-hour.  
11 Explain why the concept of "Reference Man" is needed. 
12 State four (4) ways radioactive material can enter the human 

body. 
13 Describe the deposition process when radioactive material is 

inhaled into an individual’s lungs. 
14 State four (4) ways that radioactive material is biologically 

eliminated from the human body. 



15 Describe the terms biological half-life and effective half-life. 
16 Calculate an effective half-life. 
17 Describe the methods used for assessing uptake of radioactivity 

(bioassay). 
18 State the actions that should be taken if a positive bioassay result 

is obtained. 
 

V Explain sources of airborne radioactive material, sampling and analysis 
techniques, and how exposure to airborne radioactivity is monitored, 
controlled and tracked. 

1 List the objectives of an air sampling program. 
2 Describe the major sources of airborne radioactive material. 
3 Describe how the physical and chemical characteristics of an 

airborne radioactive material will affect the collection and analysis 
of the material. 

4 Explain the four major types of airborne contaminants and the 
methods used to collect each type.  

5 Explain the concept of and need for isokinetic sampling.  
6 Explain the concept of and need for obtaining breathing zone air 

samples. 
7 Discuss general consideration for use of lapel air samplers. 
8 Explain the basic characteristics and use of CAM's. 
9 Discuss reasons for particulate and iodine sample line loss. 
10 Describe how natural airborne radioactivity can interfere with the 

detection of airborne radioactive material generated during plant 
operations and maintenance activities. 

11 Recognize factors that affect the accurate detection of particulate 
activity on an air sample filter. 

12 Calculate airborne activity concentrations.  
13 List factors to be considered when determining the need for 

respiratory equipment. 
14 Define Derived Air Concentration (DAC). 
15 Define DAC-hour. 
16 Given data, perform weighted DAC and DAC-hour calculations.  
17 Describe controls that can be used to reduce exposure to 

airborne radioactivity. 
18 List criteria that require a TEDE ALARA evaluation to be 

documented. 
 

VI Explain basic contamination monitoring and control concepts 
including key terms, limits, instrument use and hot particle control as 
performed by Duke Power Company. 

1 Describe the common sources of contamination at a nuclear 
power station. 

2 Explain the mechanisms by which contamination can be 
transported from a contaminated area to a clean area in the plant 
or to an area outside the plant. 

3 Describe fixed and loose contamination and associated 
concerns.  

4 Describe the general requirements for performing contamination 
surveys. 

5 Given instrument efficiency factor and response, calculate 
contamination levels.  

6 Describe techniques for controlling the spread of contamination 
to personnel and equipment. 



7 State the station contamination limits for unconditional release, 
hot tool crib tools, janitorial equipment, and RP portable survey 
equipment. 

8 Describe general requirements for controlling hot particles. 
9 Discuss the uses, locations, and relative sensitivity of the 

following contamination detection devices: 

 whole-body contamination monitor 

 hand and foot monitor 

 portable frisker (RM-14) 

 portal monitor 

 Small Article Monitor (SAM) 

 Trash monitor 

 Laundry monitor 
10 Describe plant requirements for monitoring personnel for 

radioactive contamination. 
 

VII Describe the use and preparation of RWPs and factors involved in 
determining radiological protection requirements. 

 

1 Describe methods that can be used to invoke radiological 
protection requirements.  

2 Explain the responsibilities of personnel complying with 
radiological protection requirements. 

3 State the purpose of an RWP. 
4 Describe the administrative process of signing in on an RWP. 
5 Explain the difference between routine and job-specific radiation 

work permits and when each is used. 
6 List the general contents of an RWP. 
7 Identify and explain the factors that determine the need for and 

type of protective clothing and respiratory equipment to be used 
during radiological work. 

8 Explain what to do if job conditions change from those specified 
by the RWP. 

 

VIII Explain the ALARA concept, essential components of an effective 
ALARA program and the techniques utilized to reduce dose. 

1 Describe the assumptions on which the current ALARA 
philosophy is based and the purpose of ALARA commitment. 

2 Identify the ALARA philosophy for collective personnel exposure 
and individual exposure. 

3 Explain how exposure goals can be used to reduce individual and 
collective exposures. 

4 Describe Duke Power Company’s exposure reduction program 
for radiological work, including: 

 ALARA Committee 

 ALARA review of proposed modifications 

 ALARA review of work packages 

 preparation of dose estimates 

 identification of dose reduction techniques  

 pre-job briefs 

 post-job review for lessons learned 
5 Identify RP Technician ALARA responsibilities and the need for 

the following: 

 pre-job survey 

 a formal ALARA review 



 pre-job briefings with workers 

 type and location of whole-body dosimeters  

 multiple whole-body dosimeters 

 extremity dosimeters 

 protective clothing requirements 

 respiratory protection requirements 

 special precautions or conditions to minimize contamination 
spread, reduce exposure, or minimize airborne contamination 

6 Describe situations where the risk due to exposure to internally 
deposited radioactivity would be lower than the increased risks 
resulting from using respiratory protective equipment. 

7 State the three general methods for reduction of external 
radiation exposure. 

8 Demonstrate use of the “6CEn” thumb rule. 
9 Describe how the dose rate decreases with distance from a point 

source, line source, and plane source. 
10 Identify the TVL and HVL values for lead, steel, concrete, and 

water for 1 MeV gamma radiation . 
11 Perform gamma shielding calculations using the following: 

 half and tenth thickness values 

 exponential shielding equation  
12 List practical methods that can be used to reduce radiation 

exposure. 
 

 
 

 

 


