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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.  

 
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 5000.0, 

Classroom, Laboratory and 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 - 80 = 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 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 Upon completion of this lesson, the trainee shall explain basic 
decontamination concepts, techniques and required documentation 
for areas, equipment and personnel. 

1 Describe general area and equipment decontamination methods, 
techniques, documentation and philosophies. 

2 Describe precautions that should be considered when 
decontaminating areas and equipment. 

3 Describe limits and precautions associated with decontaminating 
small items and Hot Tool Crib tools. 

4 List the radiological concerns associated with decontamination 
activities. 

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


5 Describe how to dispose of liquid decontamination agents and 
decontamination waste. 

6 Describe storage requirements for decontamination tools and 
materials. 

7 Describe the process for controlling vacuum cleaners in the RCA 
and the required radiological surveys associated with the use of 
vacuum cleaners. 

8 Describe plant radiological protection requirements for 
decontaminating used protective clothing and used respiratory 
protective devices. 

9 Describe general personnel decontamination methods, 
techniques, documentation and philosophies.  

10 Describe precautions that should be considered when 
decontaminating personnel.  

11 Explain the methods for determining the types of contamination 
events including:  

 Noble Gas Contaminations  

 Radon/Daughter Contaminations  

 Hot Particle Contaminations  

 Distributed Contaminations  
12 Describe RP’s action pertaining to a noble gas or radon 

contamination event.  
13 Describe RP’s action pertaining to a hot particle contamination 

event.  
14 Describe RP’s action pertaining to a distributed contamination 

event.  
15 Describe RP’s action pertaining to a personal clothing 

contamination event.  
16 Explain the importance of tracking and trending personnel 

contaminations. 
 
II The student should understand the basic process used to calibrate 

radiation detection instrumentation to ensure accuracy of 
measurements. 

1 State the purpose of radiation detection instrument calibration. 
2 Explain the general methods for calibrating the following portable 

survey instruments: 

 Ludlum Model 12-4 (Neutron survey) 

 RM-14  (beta-gamma contamination survey) 

 Delta/Electra 1B (Alpha/Beta/Gamma survey) 

 RO-20 (beta-gamma dose-rate survey) 

 MGPI Telepole (gamma dose-rate survey) 
3 Explain the general methods for calibrating the following 

laboratory counting instruments: 

 Liquid Scintillation Counter 

 Automatic Smear Counter 

 Multi-Channel Analyzer 

 Body Burden Analyzer 
4 Explain the general methods for calibrating the following fixed 

contamination monitors: 

 Small Articles Monitor (SAM) 

 Whole-body Monitor 

 Portal Monitor 
5  Describe the precautions associated with the use of calibration 



sources. 
6  Describe how an air sampler is calibrated. 
7 Explain the purpose of documenting data from an instrument 

calibration. 
 
III Identify the characteristics, uses, and limits associated with 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: 

3 Portable Alpha Contamination Survey Instruments 
4 Portable Beta/Gamma Contamination Survey Instruments  
5 Portable Neutron Dose Rate survey Instruments  
6 Portable Beta Dose Rate Survey Instruments  
7 Portable Gamma Dose Rate Survey Instruments  
8 List the pre-operational checks to be performed prior to use of 

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

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

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

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

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

record.  
16 Describe plant requirements for documentation of radiation 

surveys  
17 Identify examples of where radiation streaming could occur. 

 

IV Describe basic concepts of internal dosimetry including a review of 
basic terminology, methods of entry and elimination, dose 
assessment models, and methods utilized to control, track and assign 
dose.  

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 Upon completion of this lesson, the trainee will be able to identify 
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 Energy 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) 

 Laundry monitor 
10 Describe plant requirements for monitoring personnel for 

radioactive contamination. 
 

VII Following the completion of this lesson, the student will understand 
the types of radioactive waste streams from a nuclear power plant 
and radiation protection requirements associated with each type. 

 

1 Describe plant systems for storing and processing liquid 
radioactive waste. 

2 Explain radiation protection requirements associated with 
processing liquid radioactive waste. 

3 Describe the plant systems for storing and processing gaseous 
radioactive waste. 

4 Explain radiation protection requirements associated with 
processing gaseous radioactive waste. 

5 Describe the plant systems for storing and processing solid 
radioactive waste. 

6 Explain radiation protection requirements and volume reduction 
techniques associated with processing solid radioactive waste. 

7 Describe the flow path for off-site waste processing and burial. 
 

VIII The student will identify designated regulatory and advisory 
organizations that deal with regulatory protection standards and 
guidelines, and describe the function of each.  Explain the 
applicability of designated standards and guidelines to the job of the 
radiation protection technician.  Discuss the hierarchy of specified 
governmental, company, and plant regulations and guidelines. 

1 Describe the function of each of the following regulatory and 
advisory organizations as it relates to radiation protection: 

 Nuclear Regulatory Commission (NRC) 

 International Commission on Radiological Protection (ICRP) 

 National Council on Radiation Protection and Measurements 
(NRCP) 

 International Commission on Radiation Units and 
Measurement (ICRU) 

 Institute of Nuclear Power Operations (INPO) 
2 Define the purpose of the following organizations: 

 American National Standards Institute (ANSI) 



 American Nuclear Insurers (ANI) 

 International Atomic Energy Agency (IAEA) 

 World Organization of Nuclear Operators (WANO) 

 Electric Power Research Institute (EPRI) 

 Nuclear Energy Institute (NEI) 
3 Discuss the purpose and general content of the following Federal 

and Company regulations, standards, and guidelines.  Identify 
the hierarchy of the documents in relation to the authority each 
has concerning nuclear plant operation. 

 Code of Federal Regulations (CFR) 

 Improved Technical Specifications (ITS) 

 Selected Licensee Commitments (SLCs) 

 Nuclear System Directives (NSDs) 

 Radiation Protection Policy Manual (RPPM) 

 Radiation Protection Procedures 

 Radiation Protection Management Procedures 

 Nuclear Regulations (NUREGs) 

 Regulatory Guides (Reg Guides) 
4 Be able to identify how each of the following Company standards 

relates to the job of a Radiation Protection technician: 

 NSD 507 

 System ALARA Manual 

 Offsite Dose Calculation Manual (ODCM) 
 

IX Upon completion of this lesson, the student will be able to identify the 
criteria and requirements for radioactive material control and methods 
utilized for personnel exposure control. 

1 State the limits for unconditional release of material from the 
RCA. 

2 State the precautions that must be taken with “clean” 
instruments/tools that will require unconditional release from a 
contaminated RCZ. 

3 Describe the process for items that are being Conditionally 
Released. 

4 Describe the process of surveying for and completing a 
Radioactive Material Tag (Yellow Tag). 

5 Describe the use of Radioactive Material Tags vs. Radioactive 
Material Tape. 

6 Identify four (4) exceptions to tagging and labeling. 
7 Identify the labeling requirements for containers used within the 

RCA for collecting contaminated items. 
8 Describe the process for: 

 Removal of items from non-contaminated areas within the 
RCA 

 Removal of items from Contaminated Areas within the RCA 

 Transportation of Hot Tool Room tools  

 Removal/Transportation of items from RCZs Outside to the 
RCA 

9 Explain the usage requirements for Radioactive Material Storage 
Areas. 

10 Discuss procedures for preventing the loss of radioactive 
material. 

11 Discuss methods for control and disposal of radioactive sources. 
 


