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Section 1 - Introduction

II

Note:
This book is intended for training purposes
only.
It is NOT intended to take the place of procedures
.
and is not to be used for that purpose. personnel must use the current revision-of plant brocedures.
-~

This handbook provides information to familiarize personnel with Southern Nuclear facilities (Plants Farley,
Hatch, and Vogtle) as well as material common throughout the industry. Personnel will usually receive
training on these sections via computer based training. The training is divided up as follows:
Generic Plant Access Training (PAT)
SNC Site Specific Plant Access Training
Generic Radiation Worker Training (RWT)
SNC Site Specific Radiation Worker Training
Personnel who have been trained in the last 2 years are eligible for requalification training. All others must
take the initial training. The material is the same but, students completing requalification training are
allowed to skip some sections, but still must pass the exams. Initial students are recommended to review all
the material.

Review of GET Handbook and Testinq
Personnel do not have to review the applicable portions of this handbook prior to taking an exam.
Personnel stationed at a Southern Nuclear Company (SNC) facility should, as desired, review this material
for changes and to prepare themselves for the exams. All personnel are responsible for the material
contained in this handbook.

Exams
There are exams on each of the topics mentioned above. Exams are normally completed using a computer
Minimum passing grade is 80%.
Personnel taking exams in NANTeL (nation wide e-learning web site accepted throughout the nuclear
industry) will take exams on the following subjects:
NANTeL Generic Fitness Duty for Duty
NANTeL Generic Plant Access Training
NANTeL Radiation Worker Training
Southern Nuclear Site Specific Plant Access Training (includes site specific Fitness for Duty)
Southern Nuclear Site Specific Radiation Worker Training
They may also take:
NANTEL Generic Respiratory Protection Training
NANTeL Generic Confined Space Entry/AttendantlSupervisor Training
These courses may be assigned based upon job requirements.
Personnel may have completed the NANTeL generic training at another facility. If the generic training is still
current (completed in the last year) it may not be required to be completed again. In that situation, personnel
would only have to complete the SNC site specific training; these students do not have to study the generic
materials.
Southern Nuclear personnel taking annual requalification of GET topics may do so via Plateau (SNC
learning management system). Exams in Plateau are a combination of generic and site specific materials.
Personnel preparing for these exams should study both sets of material. The generic material (except for
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Fitness for Duty) will NOT be presented via e-learning in Plateau. SNC employees are encouraged, though
not required, to study this book to prepare for the exams.
The Fleet Improvement Reference Guide provides information to familiarize personnel with Southern
Nuclear facilities (Plants Farley, Hatch, and Vogtle) and important policies and procedures. This book
contains non-testable information not required for GET re-qualification.This is intended to be used for new
employee orientation and as a reference book for all personnel. The Reference Guide is available through the
plants' webpage.
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Section 2 - Nuclear Power Plant Overview
Nuclear Plant Overview
Upon completion of this section you should be familiar with the layout of the major plant buildings
and how the plant basically operates.
You should be able to:
Given a drawing of the site, identify locations of major plant buildings, including:
1. Turbine building
2. Reactor building
3. Security access points
4. Radiation controlled area (RCA)
5. Drug screening reporting site
6. Emergency assembly areas
Describe the basic process used to produce electricity at a nuclear facility.

Site Layout
The plant site is divided into 3 areas. The property on which each plant is located is called the Owner
Controlled Area. The fenced-in area around the Power Block is called the Protected Area. Buildings, or
groups of buildings, which contain equipment designed to make sure the plant is safe, are called Vital
Areas.
Some of these buildings have several stories (floors). These are called elevations and each one is named
for its height above sea level. A location normally called the second floor is 190 feet above sea level. It is
called the 190 foot elevation instead of the second floor.
Several important plant buildings house the equipment and personnel necessary to operate the plant. Some
of the buildings are as follows:
Turbine Building - This building houses the main turbine, generator, and much of the supporting
equipment such as the main condenser and condensate pumps.
Auxiliary Building - This building houses important isolation valves and other safety and non safetyrelated equipment.
Containment/Reactor Building - This building houses the reactor, important isolation valves, reactor
instrumentation, and other safety-related equipment.
Plant Entry and Security Building (PESB) - This building is where you must first pass through
security before entering the protected area.
Radiation Controlled Area (RCA) - Locations within the plant that contain radiological areas. Access
is restricted to personnel who have received Basic Radiation Worker Training.
Drug Screening Reporting Location (Medical BuildingINurses Station) - This is the location where
you report if directed to report for drug screening.
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Generation of Electricity
The basic operation of the power station involves the conversion of nuclear energy into electrical energy
(electricity). To understand this process, you need to look at how nuclear energy is converted to thermal
energy, thermal to mechanical energy, and mechanical to electrical energy.

Overview
Nuclear energy is energy released from the fission process. When a uranium atom fissions or splits, energy
is released as heat. The heat causes water to boil and steam is produced (thermal energy). The steam
causes the steam turbine to spin, producing mechanical energy. The turbine is connected to the generator
and causes the generator to spin, producing the electricity the company will supply to its customers.

Nuclear Energy
Fission occurs when a neutron strikes the nucleus of a uranium atom. The atom usually splits into two
smaller atoms and releases about two free neutrons, which continue the chain reaction. To control the
chain reaction in a pressurized water reactor, the control room operator uses control rods andlor boron to
absorb some of the neutrons and prevent them from fissioning other uranium atoms. In a boiling water
reactor, the operator uses control rods and the amount of water flowing through the reactor core to control
this process.
When fission occurs, heat is released which is used to heat the water in the reactor vessel. The kind of
reactor used at Plant Hatch is called a Boiling Water Reactor (BWR). In this type of nuclear power plant,
water passing around the fuel (inside the reactor) is heated by radiation and boils, giving off steam. The
steam leaves the reactor through steam pipes and turns the turbines. The steam will contain some
radioactive material, so associated piping and turbines are treated as contaminated. The turbines turn the
generator which produces electricity. The steam is condensed back into water and is returned to the
reactor.
The kind of reactors used at Farley and Vogtle is called a Pressurized Water Reactor (PWR). In this type
of nuclear power plant, the water in the reactor is kept at high pressures to prevent boiling. The coolant
heats up as it flows pass the fuel. It is pumped to large heat exchangers called Steam Generators, where it
gives up its heat to a completely separate system containing water. This water is at a lower pressure than
the reactor coolant and it boils when heated and is thereby converted to steam for use in the turbine.
When fission occurs, heat is released which is used to heat the water in the reactor vessel. In a PWR, this
water, called primary water, is prevented from boiling by using a pressurizer to maintain a high pressure on
the primary system. The pressurized water is circulated inside tubes that are submersed in a second water
system, called the secondary system.
The secondary system is at a much lower pressure and, therefore, the primary water will cause it to boil,
producing steam. The steam is used to turn the turbine which turns the electrical generator, producing
electricity.
After steam is generated, the basic processes in a PWR and a BWR are the same. Steam expands through
a turbine, causing the turbine and generator shafts to rotate.
Heat (steam) -->Turbine-(mechanicalenergy) -->Generator--> Electricity
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Steam Cycle
Once the steam passes through the turbine, it exhausts into the main condenser where it is condensed back
into water. There are many tubes inside the condenser with cooling water flowing for condensing the steam.
The water from the condenser is pumped through some filters and heaters and eventually returns to the
steam generator or reactor, depending on the plant type, where the process begins again.
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Plant J. M. Farley Site Map
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Plant E. I. Hatch Site Map

Plant E. I. Hatch
Map of Protscted Area

and SurroundingArea
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Plant A. W. Vogtle Site Map
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10 DIESEL GENERATOR BLDG.
11 -ADMINISTRATION BLDG.
12 -PLANT ENTRY AND SECURITY BUILDING
13 CIRCULATING WATER COOLING
TOWERS
14 PLANT PARKING FACILITY
15 PRODUCTIONWAREHOUSE
16 MAINTENANCE BUILDING
17 -FIELD SUPPORT BUILDING
18 -ALTERNATE PLANT ENTRY AND
SECURITY BUILDING

-

Section 3 -Southern Nuclear Organization
Upon completion of this section, you should be able to state the function of Southern Nuclear
departments and programs.
You should be able to:
State the function of the following station departments:
1. Operations
2. Maintenance
3. Health Physics (Radiation Protection)
4. Chemistry
5. Engineering
6. Training
7. Emergency Preparedness
8. Security
9. Fleet Oversight
10. Safety

Operations
The Operations Department operates the plant by performing activities such as:
Operating plant equipment
Placing protective tags
Approving most types of plant work
Controlling reactor power
Operations personnel staff the Control Room and respond first to most problems in the plant.
Maintenance
The Maintenance Department keeps the plant in good operating condition. It performs activities such as:
Repairing plant equipment, for example:
-Instruments
-Pumps
-Valves
-Security equipment
-Motors
Preventive maintenance on equipment.
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Health Physics (HPWadiation Protection (RP)
The Health PhysicsIRadiation Protection assists workers in minimizing personnel radiological exposure and
the spread of radioactive contamination. It performs activities such as:
Escorting personnel into high radiation areas when required.
Monitoring various areas of the plant for radiation and contamination levels.
Controlling access and work in radiation, airborne contamination, and contaminated areas.
Preparing radiation work permits.
Controlling access to and from areas in which radiation may be present.
Maintaining personnel exposure records.

Chemistry
The Chemistry Department performs sampling and analysis of various secondary and auxiliary systems to
provide the plant workers with a safe and healthy work environment. Chemistry performs activities such as:
Monitoring the Chemical Control Program to prevent damage to plant systems
Ensure the chemical makeup of the plant systems stay within OSHA, state, and local guidelines.
Maintain the Hazardous Communication Program to make workers aware of the identity, toxicity, or
other hazardous properties of chemicals.

Engineering
The Engineering Department ensures corrective, preventive and predictive maintenance is performed to
provide for safe, efficient and reliable operation of the plant. Engineering performs activities such as:
Providing technical reviews
Problem solviqg and troubleshooting
System monitoring and oversight

Training
The Training Department assists with training and supports the plant by qualifying personnel to perform the
tasks necessary for their job. Training performs activities such as:
Working with the plant departments in setting up training programs for plant personnel.
Presenting training courses.
Maintaining training and qualification records.

Emergency Preparedness
The Emergency Preparedness Department ensures adequate plans and trained personnel are available to
protect the health and safety of the general population in the event of a plant emergency.
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Security

The Security Department protects the plant from nuclear sabotage. Security activities include:
Controlling access to and from the protected area.
Controlling the issue of all badges for site access.
Controlling security doors within the plant.

Fleet Oversight

Fleet Oversight spot checks the quality level in the plant to ensure it meets certain standards and codes.
Quality performs activities such as:
Monitoring plant activities to ensure they are done correctly
Performing program reviews to confirm that they are being done according to plant procedures
Inspecting safety-related parts and supplies to verify that they meet all requirements
Safety

The function of the safety program is to oversee industrial safety. This includes activities such as:
Evaluating industrial accidents
Evaluating heat stress concerns
Checking air quality
Maintaining the material safety data sheets (MSDS)
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Section 4 - Fitness For Duty (FFD)
1

The information is tested as part of the Fitness for Duty test.

Upon completion of the Fitness For Duty Program Information and Guide to Effective Behavioral
Observation and Follow-up Actions, you should be familiar with the basic aspects of Southern Nuclear's
Fitness for Duty program, including minimum expectations when you report to work.
It is very important that you carefully review the material because you are required to be familiar with it.
This information may be obtained from General Employee Training (GET) personnel, GET classrooms,
or on line from the Safety and Health website:
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Section 5 - Southern Nuclear Administration
Plant Administration
Upon completion of this section, you should be able to follow company policies.

You should be able to:
State your responsibilities regarding the following policies:
1. Operating plant equipment
2. Working on plant equipment without authorization
3. Reporting problems for resolution
4. Complying with Health Physics (HP)/Radiation Protection (RP) and Security rules (oral and written)
5. Smoking and other uses of tobacco on company property
State the company policy regarding procedure compliance and use of controlled documents.
State your responsibilities regarding station cleanliness and housekeeping.
ldentify steps involved with self-checking (STAR).
State conditions that require self-checking.
ldentify the appropriate communication system to be used for:
1. reporting emergencies
2. locating an individual in the plant
3. lengthy discussions

Individual Responsibilities
As in any industrial organization, several general rules must be followed when working in the plant. Some of
these are as follows:
Operating plant equipment only when qualified and authorized by the control room or as explained in a
procedure.
Getting all work on plant equipment authorized prior to starting.
Reporting problems observed in the plant regarding plant equipment, programs, or methods using the
problem-reportir~gprograms that are discussed later in this handbook.
Smoking in designated areas only. Personnel must be within 20 feet of a smoking area sign and must not
smoke in transit.
Personnel who chew tobacco must provide their own spit containers (no spitting in trashcans) and
dispose of the tobacco in an appropriate container. While at Plants Vogtle and Farley, rules for
smokeless tobacco are similar for smokers. These activities are restricted to designated areas as
specified by each plant's policy. At Plant Hatch, there is no indoor use of tobacco products.
Ensure that Vital Area doors and fire doors close properly after use.
Always follow all plant rules including Radiation Protection and Security rules.
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Wired Phone System
For any emergency condition, call 911 at any of the 3 plants. These phones ring in the Control Room and
should ONLY be used for emergencies.

Public Address System
The public address system should be the last choice for communication. Remember, page announcements are
heard by everyone at the plant site. The announcements can be very distracting for some work activities. Be
considerate! Try beepers, radios, and telephones first.
The Gaitronics page system is a five channel inter-plant communication system. Plant personnel shall observe
the following rules when using the Gaitronics page:
The plant page (Gaitronics) will only be used for operational information. The page will be used to convey
immediate operational information to or from the control room, or to make site-wide announcements important to
all plant personnel. The plant page will not be used to locate personnel, advise someone to call a phone number,
conduct maintenance, or control surveillance during normal plant operations. Beepers, telephones, radios, or
other pre-arranged methods are to be used.
Voice Radio Pager
Some personnel are issued pagers (beepers). This system uses a radio-transmitted signal
and is therefore regulated by the Federal Communications Commission (FCC).
To use the pager system from any plant phone, follow the instructions listed below:
At Plant Hatch, dial 5855, wait 5 seconds, and then follow the voice prompts. Give a
brief message immediately after the beeping stops.
At Plant ~ a r i edial
~ , 6777,wait 5 seconds then follow the voice prompts; enter the
number you wish the person to call. The system can also send an e-mail to the pager using the e-mail
system.
At Plant Vogtle, dial 3025, then the pager (beeper) number, and then a numeric message (phone number
to be called).

Housekeeping
As nuclear professionals we take pride in our work and our plant. Our management and regulators have
entrusted us with the job of protecting the safety and health of the public. Good housekeeping is an indicator of
how seriously we take that trust. YOU are expected to keep your own workspace as neat as possible and to
clean up after yourself when a job is finished in the plant.
Your goal should be to leave an area cleaner than you found it. If a housekeeping problem is discovered that you
can not take care of, contact your supervisor.
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If you work at an SNC facility, housekeeping is your job. Everyone is responsible for the following housekeeping
activities:
Maintain your work area clean and orderly, during and after your job.
Pick up trash as you move through and around the plant.
Pick up duct tape, booties and gloves, and other loose materials in and around the plant.
Pick up loose tools and take them to the tool rooms.
Trash or items left inside the containmenVreactor building could clog vital piping systems that are
designed to keep the reactor cool in case of accidents. This could degrade our ability to reduce the
effects of an accident on the public. Do not hide materials in out-of- the-way spots that may be
overlooked during containmenVreactor building cleanouts and could thereby affect the operation of plant
systems. For example: Debris was discovered inside containment following a refueling outage. This
could have blocked ECCS sump screens and resulted in a blockage inside containment.

Human Performance Tools

Note:
It is Southern Nuclear Company's expectation that Human Performance Tools be used in all areas at all times to
prevent errors in the work being performed. This expectation applies to ALL plant employees and contractors.

There are 8 Human Performance Tools used at SNC facilities:

One Minute Matters(Situationa1Awareness)/Questioning Attitude
Pre-Job Briefing
Procedure Use & Adherence
Peer Check
Three-Part Communications
Phonetic Alphabet
Time Out
Self-verification (STAR)
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One Minute Matters

This technique involves taking at least one minute or more to assess the job site before beginning the job. Verify
that you are on the correct unit, system, and component.
Purpose of the One Minute Matters /Questioning Attitude tool:
To improve a person's situational awareness, when first arriving at the job site, take the time necessary to get
acquainted with the immediate work area. This helps people establish a healthy sense of uneasiness, boosting
their questioning attitude and enhancing the accuracy of their situational awareness.
Situational Awareness is the on-going assessment of the environment and the conditions surrounding a worker
as work is performed. If any hazard is encountered or there is any uncertainty or confusion, the work is stopped,
and the hazard / situation is addressed before the worker continues with the task.
Having a questioning attitude is part of Situational Awareness. The following are examples of a questioning
attitude.
What are the "knowns" and "unknowns"?
Use independent, accurate, and reliable information sources, especially other knowledgeable
persons.
Compare the current situation (knowns) with independent sources of information.
Consider "what if ...?"and / or use a "devil's advocate" approach in a spirit of helpfulness.
Identify persistent inconsistencies, confusion, uncertainties, and doubts.
Use the One Minute Matters / Questioning Attitude tool:
Upon arriving at the physical work location
Prior to interaction with risk-important equipment
During a walk down of a work package
When a potential safety hazard is present
After extended breaks or interruptions, such as lunch

Pre-Job Briefing

Pre-job briefings are conducted for jobs to ensure safe, correct, and efficient performance of the tasks. Along
with the task's technical aspects, factors influencing human performance are also discussed. The purpose of the
Pre-Job Briefing /Task Preview tool:
The task preview prepares the worker to perform a job right the first time. It helps the workers consider how their
actions affect safety and production, and stimulates dialogue about human performance with others. It also
provides a structured, risk-based review of the work activities from a human performance perspective and
enhances the worker's situation awareness while in the field. The purpose of the Pre-Job Briefing tool is a
meeting of workers and supervisors (when applicable) conducted before performing a job to discuss the tasks
involved, hazards, and related safety precautions. This helps individuals to better understand what to accomplish
and what to avoid. Pre-job briefings help participants avoid surprises in the field and reinforce the idea that there
are no 'routine' activities.

A Pre- Job Briefing will be performed when required by NMP-DP-001, "Operational Risk Awareness," or as deemed
appropriute by the immediate supervisor or lead individual.

Use the Pre-Job Briefing / Task Preview tool:
Before starting a job
Just prior to performing a critical step
After extended delays in an activity, to include breaks, lunch, shift-turnovers
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Self-verification (STAR)
Purpose of the Self-verification (STAR) tool:
Helps focus the performer's attention on the appropriate task or action, to understand the expected
outcome before acting and to verify the results after the action.
STAR is used for component identification and equipment manipulation.
How to use the Self-verification (STAR) tool:

STOP - Pause
Focus attention on the task's immediate objective
Eliminate distractions
THINK - Understand what will happen
Confirm the action to be taken is appropriate understanding the expected responses of
the action.
Consider any contingency.
If uncertain - Call a Time Out.
Point at or touch the component label or tag to identify the correct unit, train, and
compare it to the controlling document.
ACT - Perform the correct action
Without losing physical or visual contact with the component identified, perform the
intended action.
REVIEW - Confirm anticipated result obtained.
If an unexpected response is obtained, then take actions as previously determined in the
Pre-Job Briefing or procedure. Otherwise, place the equipment in a safe configuration
and call a TIME OUT.

This process is easy to remember by using the first letter in each step to form the word STAR.
Some examples of when self-checking is important are:
Manipulating a valve or component
Connecting test equipment
Opening panel doors
Welding
Entering radiation controlled areas
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Three-Part Communication
The purpose of the Thee-Part Communication tool:
The verbal exchange of information, especially face-to-face, is the most frequent form of communication. However,
verbal communication possesses a great risk of misunderstanding. Understanding communication can be critical.
Use Three-Part Communication to verify that communication was heard and understood. Do not assume that the
other party hears what you said correctly. The weakest link of a communication is often the third leg, because the
sender may assume the receiver heard the message if not confirmed or corrected by the sender by means of the
third leg.
When to use the Three-Part Communication tool.
Verbal conversations involving:
Operation or alteration of plant equipment
Condition of plant equipment or the value of an important parameter
Performance of steps or actions using an approved procedure
Task assignments that impact plant equipment or plant activities
Safety of personnel, the environment or the plant
How to the use the Three-Part Communication tool:
Sender states the Message (Message)
Obtain the attention of the intended Receiver.
State the message clearly and concisely.
Receiver acknowledges the sender (repeat back)
Repeat direction / request back to the Sender in own words.
If you question or do not understand the sender's directions, then reconfirm the
instructions with the sender.
Repeat word for word, equipment designators and nomenclature.
Sender Responsibilities (Confirmation) acknowledges the receiver's reply
If satisfactory, confirms the Receiver's repeat back if satisfactory.
If not satisfactory, respond with "that is wrong" or similar and repeat original
communication to the Receiver until the message is understood.
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Phonetic Alphabet

The purpose of the Phonetic Alphabet is to reduce errors in communication. By using a standard conversion of a
word for a letter, so confusion can be eliminated for letters with similar sounds.
When to use the Phonetic Alphabet tool:
To communicate information to ensure understanding when part of the message contains a letter
or letters.
When specifying train, phase, and channel designations
When the sender or receiver might misunderstand, such as sound-alike systems, high noise
areas, poor reception during radio or telephone communications
When communicating alphanumeric (mixture of letters and numbers) information, use a phonetic alphabet IF
there is any possibility of confusing letters (e.g., C for E, D for B, etc.). The NATO phonetic alphabet (Alpha,
Bravo, Charlie, Delta, etc.) is normally used at SNC facilities.
NOTE:

The following steps are required minimums for use of the Phonetic Alphabet tool.
It is acceptable, but not mandatory to phonetically pronounce each letter.

Equipment should be identified by its unit, common name, and train as appropriate. It is not desired to
phonetically spell common, standard terminology or abbreviations such as Residual Heat Removal (RHR),
Chemical and Volume Control System (CVCS), Digital Rod Position Indication (DRPI), Pressure Valve (PV),
Hand Valve (HV), etc.
When referring to equipment by tag number, the common portion does not need to be phonetically pronounced,
but the train and other unique portions should be using the following table. It is recommended that the noun name
be included when appropriate with the specific identifier for clarity.
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Procedure Use and Adherence
Procedure Use and Adherence is the act of performing or meeting the requirements of a procedure, recognizing
deficiencies in a procedure, and stopping work if the procedure cannot be safely followed. In addition to the
activities performed to accomplish the purpose of the procedure, the user must comply with the initial conditions,
precautions and limitations, and acceptance criteria that are applicable to the function(s) being performed. This
is especially necessary if performing only a portion(s) of a procedure. Not complying with the applicable
requirements could result in violation of a commitment or in damage to plant equipment.
Procedure adherence means understanding the procedure's intent and purpose and following its direction. The
user performs all actions as written in the sequence specified by the document. If it cannot be used as written,
then the activity is stopped, and the procedure is corrected before continuing. Following the procedure without
question does not guarantee safety because procedures sometimes contain hidden flaws. Understanding the
overall purpose and strategy of the procedure promotes safer outcomes.
Procedure use denotes the degree or level of reference by the user versus the level of dependence on the user's
memory and recall. Level of use (Continuous, Reference, and Information) designation takes into account the
task's risk and complexity, the-importance of the equipment, as well as the work group's (individuals) experience
and proficiency with the task.
Procedures ensure that a job is performed consistently, in a quality manner and in a logical sequence. If the job
you are performing requires a procedure, compliance with the procedure is mandatory; you must follow the
procedure as it is written or get the procedure changed.

NOTE:

Do not attempt to perform work with a procedure that is incorrect.
Take a TIMEOUT to notify your supervisor and correct the procedure problem.

Should you ever feel that a job can not be performed the way the procedure is written, you should:
Stop the work.
Place the job in a safe condition.
Contact your supervisor.
Resolve the problem.
It is always your responsibility to:
Make sure the procedures and drawings that you are using are the current revision.
Always review the procedure before beginning the job. If the procedure is not correct, talk to your
supervisor or get a form to have the procedure revised. Above all, make sure the procedure is correct
before you begin the job.
The review of the procedure and job should include a walk-down of the job site whenever possible. You should
be aware of any safety-related equipment in the area and how your work could affect the equipment around you.
Accidental bumping or hitting of some equipment can cause unexpected occurrences. This has resulted in the
reactor shutting down temporarily. This is very expensive. All personnel should help to make sure this does not
happen.
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Time Out
The use of the Time Out Tool involves a brief stoppage of the task to discuss task-specific conditions and
assumptions with the intent to create a shared understanding of the task, work environment, and conditions
based on real data. Every person has the responsibility and authority to STOP work when uncertainty persists.
It involves a brief stoppage of the task to discuss task-specific conditions and assumptions with intent to create a
shared understanding of task, work environment, and individual conditions based on real data.
How to Use the Time Out Tool:
When unsure or a question arises, when conditions change, when procedure
issues arise, or what to do remains uncertain, call a Time Out.
State out loud 'Time Out."
State the reasons that the Time Out was called.
Seek assistance from immediate supervisor, if appropriate.
Seek assistance from individuals with the experience or expertise with the
situation, if
appropriate.
Do not proceed unless all questions / concerns are resolved.
Once all questions / concerns have been addressed, state out loud 'Time In."

Peer Check
The purpose of Peer Check is to prevent an error by the performer, similar to concurrent verification (CV) but less
formal. This technique takes advantage of a fresh set of eyes not trapped by the performer's task-focused mind-set.
The peer, an individual familiar with the activity, may see hazards the performer does not see. Opportunities for using
the peer check tool for step or actions will be identified during the Pre-Job Briefing /Task Preview.

Use the Peer Check tool any time improper manipulation could result in plant transients, equipment damage, or
personnel injury.
How to use the Peer Check tool:
The performer self-checks the correct component
The peer self-checks the correct component
The performer and the peer agree on the action to take and on which component.
The peer observes the performer before and during execution, to confirm the performer
takes the correct action the correction component.
The performer executes the intended action on the correct component
If the performer's action is inconsistent with the intended action, the peer stops the
performer.
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Section 6 - Fleet Oversight and Quality Control
Fleet Oversight and Quality Control
Upon completion of this section, you should be familiar with the purpose of the quality program, how the
program is accomplished, and how to report quality-related problems.

Fleet Oversight
You should be able to:
State the function of the Fleet Oversight (FO) program.
ldentify individual responsibilities with regard to FO.
State the authority of FO.
State the purpose of FO audits and surveillances.
Quality Control
You should be able to:
State the function of the quality control (QC) program.
State basic worker responsibilities regarding QC hold points.
State the authority of QC inspectors.
State company policy on harassment of QAIQC personnel.
Reporting Potential Items of Non-compliance
You should be able to:
ldentify potential items of non-compliance.
State how to report items of non-compliance.
Explain how to report nuclear safety concerns to the Nuclear Regulatory Commission (NRC).
Fleet Oversight
The Code of Federal Regulations (10CFR50) requires a nuclear power plant to have a quality assurance
program. Fleet Oversight is the department which oversees this program. The function of Fleet Oversight is to
plan and perform activities to verify that the plant is meeting the requirements contained within the federal
regulations.
These activities include the review of written documentation, programs, procedures, and management
involvement. This program strengthens quality measures on equipment and activities that can affect the safe,
reliable, and economical operation of the plant.
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Surveillances
Surveillances are observations of activities and hardware andlor the review of documentation to verify
conformance with specified requirements and to evaluate their adequacy and effectiveness.
Fleet Oversight personnel verify quality and accompanying documentation. They do not supervise work, but
provide an independent check of completed work through the review of paperwork and some types of plant
activities. This may involve an inspection at a job site or an audit of records.

Worker Responsibility
In striving for excellence in nuclear power plant operations, individuals within the various line and support
organizations are held responsible for the quality of their work.
Pride of craftsmanship and the desire to accept nothing less than a quality product should be your goal, as well
as that of persons performing immediate checks of the quality of your work.

YOU are responsible for performing your job in a quality manner and doing every job right the first time.
FO Authority

Fleet Oversight personnel have the authority to stop a job if there are any questions concerning any aspect of
quality, but they DO NOT supervise the work. Since the Nuclear Regulatory Commission (NRC) requires the
existence of the quality assurance function, any threat to, assault on, or interference with an auditor or inspector
while performing his job is a federal offense punishable by a fine andlor imprisonment.

Quality Control
Quality Control (QC) is a function within the quality program. QC inspections and tests verify that pre-established
characteristics have been met. A quality inspector may observe the entire job, or review the documentation of
the job as well as inspect a specific step.
Quality Control (QC) inspections verify compliance with the documented instructions, procedures, and drawings
for accomplishing an activity. To ensure quality work, activities may require a QC inspector to perform:
examinations
measurements
tests of materials or products processed
work observations
Procedures have been established for the control of materials, parts, and components that do not conform to
specified requirements to prevent their inadvertent use or installation. Non-conforming items may be identified:
by plant personnel performing work in the plant
during the receipt acceptance inspection process
by receipt of a Nuclear Regulatory Commission (NRC) Notice or Bulletin
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QC Hold Points
When using a procedure, you may encounter a QC hold or QC witness point. Either of these requires you to
contact QC so that the step can be observed. The QC inspector has the option of observing or not observing a
step with a QC witness point. However, all QC hold points must be observed.
Therefore, if you encounter a QC hold point in a procedure, you are required to STOP until a certified QC
inspector performs an inspection. It may help to call QC ahead of time to avoid having to wait for an inspector.
Willful violation of a QC hold or witness point is a serious action and is subject to discipline up to termination of
employment.

QCAuthority
Like the FO auditors, QC inspectors have the authority to stop a job in progress if there is any concern with
quality. If you are requested to stop work by a QC person, place the work in a safe condition and stop work.
QC inspectors are protected by federal law from any threat, assault, or interference in the performance of their
job.
Reporting Potential Items of Non-compliance

A noncompliance item is any item that does not meet regulatory requirements. Examples of reportable items
include:
An incorrect part installed
A safety-related valve out of position
Use of an outdated procedure on a safety-related component
A fire barrier that has been left out of position
A specific list of non-compliance items can be found in the plant administrative procedures that govern this
program.
Plant management encourages you to report any potential problems that you may find. Identifying and resolving
problems are key ingredients for a successful plant. If you discover a problem in the plant, you should:
Discuss the problem with your immediate supervisor.
Document the problem with a Condition Report.
If the results are not satisfactory, contact the Quality Concerns Program Coordinator. The Quality
Concerns program is established to provide a path outside the normal plant and contractor organizations
where personnel may confidentially or anonymously raise issues (see Section 4 of the Fleet Improvement
Reference Guide for more information).
If the results are still not satisfactory, contact a member of the QA department management team.
If the results are still not satisfactory, you may wish to contact the hlRC with your concern.
The NRC may be contacted at any time. NRC phone numbers are listed on NRC Form 3. This form is posted at
numerous locations throughout the plants and corporate office.
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Reporting Concerns to the Nuclear Regulatory Commission
The NRC Form-3 is a NOTICE TO WORKERS describing their rights and responsibilities at nuclear facilities, and
shows a map of NRC regions in the United States. At the bottom of the form are the phone numbers for the
various regional offices. Look at the map to determine what region the plant is in and then look at the bottom to
find the phone number for that region. Any worker at the plant has the right to request an NRC inspection if it is
believed that a violation of a regulation has occurred. The NRC Form-3 is posted throughout the site.
If a request for an NRC inspection is made, the NRC will:
keep the individual's identity confidential
notify the individual in writing if the complaint is rejected because no reasonable grounds exist

Workers are protected under federal law from being discharged by the licensee for filing the request.

Interfacing with the NRC
Provide complete and accurate information to the NRC in all communications and do so in a timely manner. All
employees are expected to conduct themselves with both openness and a cooperative spirit.

Willful Misconduct
Any action taken by an employee or contractor to willfully violate NRC requirements, or to cause the company to
be in violation of NRC requirements, will be deemed as willful misconduct.
These actions may include, but are not limited to:
recognizing a violation of procedural requirements and not taking corrective action
falsifying records
willfully providing, or causing someone else to provide, the NRC with inaccurate or incomplete
information
willfully withholding safety-significant information from supervisory personnel
submitting false information to gain unescorted access to a nuclear plant
Willful misconduct by any employee or contractor will not be tolerated and may result in disciplinary action up to
and including termination or civil penalties to include fines andlor imprisonment.
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Section 7 - Industrial Safety
Industrial Safety
Upon completion of this section, you should be able to comply with basic station industrial safety
policies, including identifying and reporting workplace hazards. This section is used in conjunction with
the Southern Nuclear Safety and Health Manual. You should obtain a recent copy of the Safety and
Health Manualand be familiar with its content. If you have any questions regarding safety issues you
may contact the Safety and Health department.

Individual Responsibilities
You should be able to discuss your industrial safety responsibilities regarding:
Reporting of unsafe working conditions
Reporting of industrial safety near-misses
Reporting of work-related injurieslaccidents
Administration of first aid (if qualified)
Adherence to safety instructions (procedures and permits)
Observation of safety postings, barriers, tags, and signs
Use of personal protective equipment
General location of safety equipment such as eyewash stations, first aid kits, and safety showers

Health Hazards
You should be able to recognize the following as potential health hazards:
Use of asbestos on some plant components
Electrical equipment
Steam leaks
Confined spaces
Trip and fall hazards
Heat stress
Compressed gases
Movinglrotating equipment
High noise areas
Falling objects
Eye hazards
Hazardous chemicals
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lndustrial Hazards
You should be able to discuss methods for reducing the risk involved with the following industrial hazards:
Chemical products
Electrical equipment
Steam leaks
Confined spaces
Trip and fall hazards
Heat stress
Compressed gases
Movinglrotatingequipment
High noise areas
Asbestos (be able to recognize postings 1 markings)
Eye hazards

You should be able to state where information may be obtained explaining the risks, hazards, and handling
associated with a chemical or toxic substance.

lndustrial Safety Policy
You should be able to state plant policy regarding the use of the following personal protective equipment:
Hard hats
Safety glasses
Hearing protection
Protective footwear
Hand protection
Compliance with Safety Postings and Permits
Warning signs or barriers are used throughout the plant to warn you of potential dangers. Examples include:
Danger -No Smoking, Confined Space -Entry by Permit Only, and Authorized Personnel Only. Always
read and obey posted warnings. Some activities such as welding, propping a fire door open, or entering a tank,
require a permit. Always get the necessary permit and authorization before starting the job. These signs and
permits are required for the protection of you and your co-workers. Safety is one of the most important aspects
of any job. Plant management expects everyone to conform to all safety standards and requirements.

Safety Tags and Postings
Tags are another way of protecting you from potential danger, communicating special requirements, or providing
other types of information. Information tags have a variety of uses and come in various shapes and colors.
When working in the plant, take care to read and obey any informationtags you may find in an area before
starting work.

Danger signs - means there is immediate danger and the area should be avoided or other immediate
precautions taken for protection.
Caution signs - means there is a possible hazard and you must follow the precautions listed on the tag
or sign. "Caution Tags" are similar to "Danger Tags" except, they are yellow in color.
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DANGER Tags (red), CAUTION Tags (yellow), and Operating Permit Tags (blue) are used to ensure
personnel safety or to prevent equipment damage. Operating a component with a DANGER tag attached can
cause injury, death, or equipment damage. Equipment with CAUTION tags can be operated as specified on the
tag. Operating Permit tags allows the component to be operated only with the permission of the Operating Permit
Tag Holder. Contact the Operations Department if you have any questions on the use of tagged equipment.
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Danger Tag

Caution Tag

Warning
DO NOT operate or work on any equipment with a Danger Tag on it. Do not repair "Danger" Tagged
equipment. IF you have any doubts, contact the Control Room before proceeding. Do not remove a danger
tagged piece of equipment (e.g. valve, etc.) from a system without getting the tag cleared first.
Only qualified personnel can perform safety-tagging activities in the plant. All tagging operations are done with
permission from the control room. If a danger tag is found that is not attached to a component, or is attached to
the wrong component, notify the control room immediately. This could be a life-threatening situation.
Danger Tags are also used in conjunction with energized (electrical) equipment. Personnel working around this
equipment must be authorized for this kind of work. If you are not authorized to work on electrical equipment, you
must stay away from these work activities. If in doubt about authorization, ask your supervisor. Special safety
precautions exist for this kind of work. Some of these are presented in the Southern Nuclear Safety and Health
Manual. All personnel working around electrical equipment must be familiar with these safety precautions. While
working on or near electrical equipment with Danger Tags in place, keep the following in mind:
Danger Tags are used as warning devices and do not provide a restraint to stop the equipment from
being used.
Danger Tags are not to be removed except by authorized personnel in accordance with procedures.
These tags are never to be bypassed, ignored, or otherwise defeated.
Danger Tags must be legible and understandable by all authorized employees, affected employees, and
all other employees whose work operations are or may be in the area in order to be effective.
Danger Tags must be securely attached so that they cannot be inadvertently or accidentally detached
duriflg use. Attachment device must be non-conductive.
Tags and their means of attachment must be made of materials that will withstand the environmental
conditions encountered in the work place.
Tags should not evoke a false sense of security. Make sure you understand the meaning of the tags and
always follow appropriate procedures when working with energized equipment.
Authorization must always be obtained from the Control Room before starting work on equipment or
components having a danger tag attached to them.

-

Caution Tags are similar in design to Danger Tags except they are yellow in color. Operating requirements
listed on the Caution tags must be complied with to allow operation of the equipment.
Operating Permit Tags - are blue in color and used to identify components that are allowed to be operated, but
only with the knowledge and permission of the Operating Permit Tag holder.
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Postings in the form of ropes, signs and barriers (normally black and yellow in color) are also used in the plant to
warn you of potential safety hazards. You may see postings such as:
Trip hazard
Flammable material
Energized equipment
You are expected to follow all instructions posted in the plant for the safety of you and your co-workers.
Caution Barrier Tape (normally black and yellow in color) indicates a hazard may be present. Personnel shall
not enter these areas until it has been determined that the hazard is not present or can be safely avoided.

Danger Barrier Tape - (normally red and black or red and white in color) indicate imminent danger is present.
Personnel shall not enter these areas without proper authority.

All hazard barriers must have the following information posted:
Type of hazard
Name of supervisor responsible for barrier, including histher phone number
Date of barrier placement
Entrytexit point
You may see any of these postings such for conditions such as:
Trip hazard
Flammable material
Energized equipment
Suspended load overhead
You are expected to follow all instructions posted in the plant for the safety of you and your co-workers.
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Electrical Hazards
Many types of electrical power are used in the plant, and both alternating and direct current can cause injury.
Electrical power used in the plant ranges from a few volts to hundreds of thousands of volts. Damaged electrical
cords, a liquid leaking into electrical cabinets, missing ground plugs, and exposed wiring are just a few of the
potential hazards of working around electrical equipment.
Always use caution when working around any component that uses electricity.
If assigned to work on or around any exposed conductors or equipment that uses electricity, make sure it
has been removed from service and safety tagged.
Working on energized equipment is extremely hazardous and requires special authorization from
management.
Always assume all conductors, circuits, and equipment are energized. Some conductors are embedded
in the concrete and other structures in the plant. If you need to drill into one of these structures, make
sure there are no electrical conductors in it before you start.

Inspect portable tools and extension cords prior to use. Return damaged tools and cords to their issue
point.

Battery Rooms
Battery Rooms with AC/DC >Sovolts requires:
Entrance by qualified personnel ONLY
Entries with special clothing and/or face protection
Use insulated, non-sparkirlg tools
Wear no conductive, exposed metal jewelry
Restrain metal frame safety glasses with a non-conductive lanyard or other appropriate means
Avoid unintentional contact with battery terminals
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Hearing Conservation
At SNC facilities we comply with the OSHA standard on occupational noise exposure set forth in 29CFR 1910.95.
One of the key elements to the standard is training on hearing protection.
Hearing involves receiving sound waves and converting them to an electrical impulse that can be understood by
the brain.
The outer ear concentrates sound waves and channels them
through the eardrum to the middle ear.
Tiny bones in the middle ear convert the sound waves to
mechanical vibrations.
Thousands of hair cells in the inner ear translate the
mechanical vibrations into electrical impulses. It is these hair
cells that can become bent or damaged after prolonged
exposure to loud sound that results in hearing loss.
The electrical impulses are transmitted to the brain.
The brain interprets the message.
Noise at high levels can cause hearing losses. Someone exposed to high noise for a short period of time may
have a temporary hearing loss. Exposure to continuous and/or repeated high noise without hearing protection
may cause permanent hearing loss.
Other adverse effects that have been associated with prolonged exposure to loud sound include: annoyance,
distraction, nervousness, headaches, and fatigue.
There are other causes of hearing loss including:
Hearing loss in the higher frequencies can be a natural part of the aging process.
Hearing loss can also be caused by certain diseases - e.g. chronic ear infections especially with a high
fever.
Certain drugs can also cause hearing loss.
"Noise" is any sound that is too loud. Noise levels above 85 to 90 decibels (dB) can be damaging over time, so
these areas are posted as "High Noise Areas". You must wear hearing protection (earplugs or earmuffs) when
working in any designated "High Noise Area". Being exposed to excessive noise without protection can result in
immediate or gradual hearing loss - de~endinaupon noise levels.
The amount of noise it takes to cause hearing loss depends upon the intensity of the noise, and the duration or
length of time you are exposed to the noise.
Examples of high noise levels you may be familiar with:
Lawn mower or weed eater - 90-100 dB
Concerts may be above 125 dB
Stereos, boom boxes, etc. may be above 100 dB
Farm equipment may be over 95 dB
Chain saws can measure 122 dB
Sporting events and race tracks may be 92-100 dB
A normal office or Control Room may be 60-70 dB
The following are examples of areas above 85 dB at SNC facilities:
Plant Hatch - Unit 1 Turbine Building, 112' Condensate Pump Area
Plant Farley - Turbine Buildings
Plant Vogtle - Containment and Turbine Buildings
During operation many areas of the plant can be above 85 dB so hearing protection is required to be in place
when entering posted plant areas. In addition, the use of some equipment may make it necessary to use hearing
protection. During plant operation the Reactor Building and Turbine Building complex are designated as a High
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Noise Areas and Hearing Protection is required. Check with Southern Nuclear Safety and Health personnel (or
your own contract safety personnel) if you are not sure of the requirements.
Company provided hearing protection is available. Use it!
Hearing tests (Audiometric testing) are done annually for Southern Nuclear employees to evaluate their hearing.
A hearing test measures how loud a sound has to be for a person to begin to hear it. This is called the threshold
of hearing. In addition to annual testing, employees may take periodic hearing tests to monitor possible effects of
noise in the work place.

An audiometer is the instrument used to send a series of tones through a set of headphones to each ear.
Hearing testing is conducted in a booth that helps reduce the background sounds. The booth is not supposed to
eliminate background sounds; it just reduces them. The sound frequency is measured in hertz (Hz) and the
hearing level in decibels (dB).
The baseline test provides a reference for future tests. It is performed soon after your employment or before you
are exposed to high noise levels. The annual test results provide an ongoing check of your hearing. These tests
help make sure hearing protection is working. Re-testingand referral tests to a specialist may be necessary if
significant changes in your hearing are observed.
Discovering a hearing problem early gives people a better chance to correct the situation before it
becomes worse.

The purpose of hearing protection is to block the high noise from entering the ear canal and causing damage to
the sensitive nerve cells in the inner ear. The disadvantages of wearing hearing protection are:
Hearing protection may cause discomfort, especially when first worn.
Some people feel they can't hear as well in high noise areas when wearing hearing protection.
Hearing protection also provides advantages. When properly fitted, you can hear important sounds like
conversation, warning signals and equipment sounds better when wearing hearing protection in high noise areas.
Hearing protectors reduce the background sounds to a safer level. If you have to raise your voice to talk to
people standing three feet away (arm's length), then you should be wearing hearing protection (on or off the job!).
Manufacturers test their hearing protector products and assign a Noise Reduction Rating (NRR). These normally
range in the high teens up to the low thirties. This lets you know how much the noise level can be reduced. The
actual noise reduction depends upon the type, brand, and how well the hearing protection is fitted.
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Advantages/Disadvantages of Hearing Protectors:
There are several different general categories of hearing protectors.
earmuffs
pre-molded reusable plugs
disposable (including formable) earplugs
sound bands
The employee should choose the most comfortable hearing protection available taking into consideration the size
of the head, ear and ear canal dimensions and that provides the needed noise reduction. There are several
advantagesldisadvantagesto each type of hearing protection listed below.

Earmuffs reduce the noise entering the ear by providing a seal to the head around the ear. Some of the
advantages of ear muffs are that they come in different models that have bands that may be worn over the head,
under the chin, behind the head or attach to the hard hat. Other advantages of earmuffs are the:
relative ease of dispensing since usually one size fits all
application for intermittent noise exposures because of the ease in donning and removing them
suitability when earplugs pose medical problems
ease of detection by supervision who are responsible for ensuring and enforcing hearing protector use.
Some of the disadvantages of using earmuffs are:
the discomfort (overhearing, tightness, bulkiness, etc.) associated with wearing the muffs for extended
periods of time
performance (attenuation) is reduced by anything that interferes with the cushion to head seal (such as
safety eye wear, hair, sideburns, respirators, etc.)
some employees may modify their ear muffs attempting to enhance the comfort but reducing the
performance (for example, stretching the head band)
the chance of improper positioning of the ear cups during use.

Premolded, reusable earplugs reduce noise coming into the ear by
being inserted into the ear canal, thus blocking out the noise. They are
made of flexible materials such as vinyl, silicones and rubbers.
The advantages of using this type of hearing protection is that they are
somewhat comfortable for extended periods of wearing, they can be
worn without interfering with safety equipment and safety eyewear, and
thev are convenient for em~loveesto wear in confined areas where the
head must be moved extensi;ely.
Some of the disadvantages of
reusable earplugs are:
they must be cleaned often (preferable after each use)
to be effective they must be inserted into the ear canal properly for which they are being used
they may work loose over time and must be reinserted or adjusted
they are sometimes modified by the user for better comfort, thus reducing their effectiveness (for
example, trimming or removing the flanges).

Formable, disposable earplugs block noise from entering the ear canal by being inserted into the canal and are
composed of cottonlwax mixtures, spun fiberglass and slow recovery foams. The advantages of these types of
plugs are similar to reusable earplugs except that they are considered even more comfortable. The
disadvantages are:
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they come in only one size which may not fit individuals
with very small or very large ear canals
proper insertion is crucial to the effectiveness of these
types of plugs
many of these types must be rolled into a small cylinder
with the fingers for insertion into the ear canal which gives
rise to contamination with dirt or hazardous chemicals
which could be inserted into the ear canal
user modification that may reduce the effectiveness of the
plug (such as cutting the length or diameter of the plug).

Sound bands are hybrids of earmuffs and plugs. They are
constructed of a lightweight metal or plastic headband with
attached flexible tips or caps that are inserted at or near the ear
canal entrance.
The advantages of this type of protector are:
their ease of use in confined areas
their ease of donning and removing which makes them
more suitable for intermittent use conditions
they can be easily carried around the neck when not in
use
they do not interfere with safety eyewear or safety
equipment
one size usually fits the majority of users
The main disadvantages are:
that with extended periods of wear some discomfort may be experienced by some users due to the force
of the tips pressing against the ear canals
the effectiveness of the protectors may be reduced due to user modifications (such as intentionally
stretching the headband in order to increase comfort)

How to properly place ear plugs in the ear canal:
Plastic reusable Plugs:
Reach one hand around the back of your head and pull up and
outward (or as recommended by the manufacturer) slightly on the
outer ear - this straightens the ear canal.
Insert the plug into the ear canal until you feel it sealing. The fit
should be comfortable.
Reusable plugs can be worn for 1 to 6 months. It is very important
to keep them clean and dry. Clean them in warm soapy water, rinse well, and air dry. Store them away from
dirt and dust. Replace them if they become hard, torn, deformed or so dirty you can't clean them.

Expandable foam:
Roll and compress the plug lengthwise between your
fingertips.
Reach one hand around the back of your head and pull
on the outer ear.
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Insert until you feel it plugging,
then hold it in place for a moment
unt~lit begins to expand.

Earmuffs have soft plastic cush~onsfilled
with foam or liquid. Earmuffs should form
good seal against noise. If you're expo
to very loud noise, you can wear earmu
and earplugs together. Earmuffs give goo
protection if the cushions fit tightly around
your ears. Check to be sure that the
cushions are soft and flexible. There should be no areas where the sound can penetrate. You want to prevent
the sound waves from getting into your ear canal. Clean the cushions withI a damp rag. If the cushions are stiff.
worn, cut or torn, replace them or get a new set of earmuffs.
Warning: Do not modify your hearing protection in any way.
A copy of the OSHA standard, 29 CFR 1910.95 is posted in the Medical Buildircg and in other areas. If you would
like a copy of this standard, contact the Health Services Specialists.

If you have questions about hearing protection, contact the Safety and Health representative.

Hard Hats
Industrial safety experience has shown that the individual has the
most control over reducing on-the-job injuries. This experience also
shows that most injuries will involve the head, feet, eyes, and hands.
For this reason, the company will issue you personal safety
equipment and expects you to use it as discussed in the following
material.
All personnel must observe the following rules governing hard hat
usage:
Hard hat suspensions must be installed so the front of the hat
faces forward unless the work supervisor approves reversing
the suspension for a specific work activity.
Hard hats should be replaced every 5 years.
Hard hat suspensions should be exchanged annually.
If your hard hat or its suspension becomes defective, it must
be immediately replaced.
Only hard hats that meet the ANSl 289.1, Class " B requirements are approved for head protection.
Hard hats may not be altered in any way. Painting or placing decals on hard hats is prohibited without the
approval of the plant general manager and the safety and health department.

Safety Glasses
Safety glasses are required in many areas of the
plant. All personnel should know and follow the rules
concerning safety glasses. Safety glasses must meet
ANSl standards and be equipped with approved side
shields. This includes prescription glasses.
Some activities in the plant can cause serious eye
hazards. Chipping, grinding, and welding are only a
few examples of activities that require special eye
protection.
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When involved in activities that may present a hazard to your eyes, be sure you are wearing your safety glasses,
goggles, and/or a face shield. If you have a need for other eye protection, discuss it with your supervisor.

General Rules on Wearing Hard Hat and Safety Glasses
The following is SNC's policy regarding use of hard hats and safety glasses. Personnel must also check with the
Safety and Health Manual for requirements.
Hard Hats and Safety Glasses
All persons shall wear a hard hat and safety glasses while traveling from place to place in an industrial
environment or working except in the following locations:
Control Room
Office Area
Warehouse (required in designated areas only)
Maintenance Building (required in designated areas only)
Service Building
Simulator/ Administration1Training Building(s)
Fuel Handling Areas (FME Areas)
Other areas as designated by plant management

NOTE:
Hard hats are not required in areas that have both tile floors and tile ceilings. You must
wear your hard hat in Contaminated Areas [within the Radiological Controlled Area (RCA)]
unless you given different directions by Health Physics (HP).
During training periods, the use of hard hats, safety glasses, and hearing protection will be required at the
direction of the instructor.
The use of slip-on side shields (flimsies) is not allowed. Most prescription safety glasses come with attached side
shields or custom fit side shields that meet the ANSl requirement. The warehouse stocks a supply of universal
safety glasses' side shields that meet the ANSl 287.1 standard.
Sun Shades or Dark Tinted Glasses are not allowed as indoor eye protection, unless your work specifically
requires it.

Gloves
When performing work with your hands, wear gloves if there are rough surfaces or a
possibility of slivers. Always be on the watch for pinch points. These are places
where two surfaces come together and can pinch a finger or hand.
All employees should have gloves with them while working in an area requiring
Personal Protective Equipment (PPE), with the general exception of work in
contaminated areas. Workers do not have to have work gloves with them at all times
when transiting through the RCA. This helps reduce the need for frisking gloves in
and out of the RCA each time. While working in non-RCA areas, you should normally
have your gloves when you are required to wear PPE. Workers should wear their
gloves when performing work, unless it is not safe or practical for the job. In cases where work in contaminated
areas poses a notable risk to the hands, the worker should wear more substantial hand protection. This need
can be identified by the worker or by supervision in the pre-job brief. Use the SNC Safety and Health Manual for
further clarification.

Safety Shoes
Individuals working in areas where there is a danger of foot injuries due to falling or rolling objects are required to
wear safety shoes. These shoes must comply with ANSl 241-1991 standards or provide
equivalent protection. Personnel going through or observing work in these same areas must
also wear safety shoes if they are in close proximity of the work. These shoes must have
either a steel or composite protective toe box. Personnel who are passing through or
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observing work in these areas, but are not close to the work, do not have to wear safety shoes. If safety shoes
are not required, personnel must wear a substantial shoe with a leather-upper.

Plant Safety Equipment
The plant contains many types of industrial hazards. In some areas of the plant, you will find safety equipment
installed near specific hazards and other equipment strategically placed for emergency use. This equipment
should never be tampered with unless there is a real need for it.
Emergency showers and eyewash stations are located throughout the plant to wash spilled chemicals off your
skin and out of your eyes.
If you or a co-worker needs to use an emergency shower, enter the shower and pull the chain to turn the water
on. Stay in the shower for at least 20 minutes if chemicals are involved. If you need to use the eyewash station,
place your face near the water fountain and depress the handlfoot handle for 15 minutes.
If you are assigned to work in an area with a particular hazard, make sure you know where the safety equipment
is and how to get to it before starting the job.
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Asbestos Awareness
Asbestos is a fiber that was once popular for use in the fabrication of insulation, gaskets, and other applications.
After many years of use, it was discovered that asbestos could cause serious health problems. Only those
employees who have been trained and properly equipped with the necessary personal protective equipment
should handle asbestos.
Steam Leaks
One of the main products produced in the plant is steam. This steam is used in a variety of applications at
pressures that range from one pound to over a thousand pounds. Occasionally, a steam leak will develop from a
plant component such as a valve or pipe fitting. Some steam leaks cannot be seen. If you hear a
whistling/blowing noise, do not enter the area and notify the Control Room immediately. Some indications of a
steam leak are:
Visible vapor coming out of a plant component
Whistling noise
Increased area temperatures
Moisture on walls or ceiling
You should always use caution when in an area containing a steam leak. Steam can cause burns if it comes in
contact with your body. Even a small steam leak can sever arms and legs from the body. If you find a steam
leak, report it to the control room or your supervisor.
Efforts are made to identify steam leaks by performing preventive and corrective maintenance and by periodic
operator inspections. When leaks are identified they are posted with warning ropes and signs.
Small tubing lines containing steam or hot fluids can cause severe burns. Caution must be used when climbing
or supporting your self in areas where these lines exist.

Confined Spaces
What is a Confined Space? A space which:
Is large enough and so configured that an individual can bodily enter and perform assigned work and;
Has a restricted means for entrv and exit and:
Is not designed for continuous (uman occupancy
Some examples of a potential confined space are:
Storage tanks
Manholes
Underground utility vaults
Acid tanks
Tunnels
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NOTE:
Work in a confined space can create hazards.
Work associated with confined spaces requires special training. Do not enter or perform confined space
activities unless properly trained.

Heat Stress
Excessive heat combined with high humidity and strenuous work can cause illness and, in extreme cases, even
death. Heat stress can also cause a loss of physical and mental efficiency.
Some plant areas can get extremely warm. The stay time, or the length of time permitted at a work site, may be
limited to protect you against heat stress. Special clothing may also be required.
Heat stress concerns should be discussed with your supervisor. Plant procedures can provide guidance for stay
times in those areas based upon the temperature and humidity.
You can minimize the risk of heat stress illness by drinking plenty of fluids, using cooling devices such as fans
and ice vests, and by limiting the amount of time you are exposed to the heat environment.
If you are working in a hot and/or humid area and begin to feel overheated or dizzy, inform your
co-workers, move to a cooler area, and rest. Notify your supervisor of the situation so that remedial actions can
be taken. Seek medical attention for heat-related illnesses.
SNC Heat Stress Considerations and Guidelines
Workers will find themselves subject to heat stress when working in certain areas of the plant. Under certain
climatic conditions many areas in the plant will have higher than normal temperatures.
Areas such as:
Containment
Steam Generators (PWRs)
Lower levels of the power block and turbine building with poor air-circulation

Working in High Temperatures andlor Pressure Environment
Excessive heat combined with high humidity and strenuous work may cause heat injuries. Consume as much
fluid prior to, and during the job as practical, just satisfying your thirst will not result in adequate fluid intake. Work
with a partner in areas greater than 110 O F and observe each other for symptoms of heat-related problems.
Do not take salt tablets, your normal diet will normally provide adequate salt intake. Consult your physician prior
to intake of salt especially if you have heart disease, high blood pressure, are overweight, and over 40 years of
age.
Avoid the intake of drugs such as caffeine, cigarettes, or alcohol immediately before and after heat exposure.
Wear loose fitting, cotton clothing. Personnel with high blood pressure or heart disease should be restricted from
strenuous work in hot areas.
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Heat Stress Control Measures
Procedure NMP-SH-002 provides control measures for heat stress. The preferred order of consideration for heat
stress control measures shall be as follows;
Engineering Controls - examples include fans, coolers, ventilation
Administrative Controls - examples include stay times, rotating personnel
Personal Protective Equipment (PPE) - examples include ice vests
Routine work to be done in areas where the air temperatures are 110°F - 120°F must be done using appropriate
Work Practices andlor Engineering Controls.
Routine work to be done in areas where the air temperatures are 120°F - 140°F must be done with the aid of
supplemental cooling devices (example - ice vests) in addition to appropriate Work Practices andlor Engineering
Controls.
Under no circumstances will employees enter areas where the temperature meets or exceeds 140°, without
authorization from Nuclear Plant General Managerldesignee and concurrence of Safety & Health.
Recommended stay times are listed in the procedure (NMP-SH-002). Exit from these areas before the stay
times are reached is encouraged IF overheating or feeling of "unwellness" affects you. Note the symptoms below
and be ready to take action:
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Disorder

Signs/Symptoms

Cause(s)

Treatment

Heat Stroke
(Most serious health
problem

Failure of body's internal
mechanism to regulate its core
temperature.

No sweating.
Mental confusion, delirium,
loss of consciousness,
convulsion or coma.
Body temperature of 106
OF or higher.
Hot dry skin which may be
red, mottled, or bluish.

Heat
Exhaustion

Loss of fluid through sweating.

Extreme weakness or
fatigue; giddiness; nausea;
or headache.
Skin is clammy and moist
Complexion pale or
flushed.
Body temperature normal
or slightly elevated.

Rest in a cool area and
drink fluids (e.g., water,
electrolyte solution).
Cases involving vomit or
loss of consciousness
may require longer
treatment under medical
supervision.

Heat Cramps

Drink large quantities Of water
but fail to replace bodies salt
loss.

Tired muscles (those used
for performing the work).
May occur during or after
working hours.

Drink fluids (e.g., water,
electrolyte solution)
Rest

Fainting (Heat
Syncope)

A problem for worker unacclimatized to hot environment who simply
stands still in the heat
[Possible solution: Moving around, rather than standing still, usually
reduce the possibility of fainting]

Heat Rash

Hot and humid environment
where sweat is not easily
removed from the skin surface
by evaporation.

When extensive or complicated
by infection, heat rash can be
so uncomfortable that it inhibits
sleep and impedes a worker's
performance or even results in
temporary total disability.

Rest in a cool place and allow
skin to dry.

Heat Fatigue

Worker not acclimatized to the
heat

Fatigue, mild dizziness,
irritability, and impaired
judgment.

Remove from heat to a cool
place; provide fluids, and allow
worker to rest.

Page 45

MEDICAL EMERGENCY.
Victim will die unless
treated promptly.
While awaiting medical
help, remove victim to a
cool area; soak clothing
with cool water; and fan
vigorously to increase
cooling.

Victim usually recovers
quickly after a brief period
of lying down.

Trip and Fall Hazards
When working in the plant, special care must be taken regarding hazards that can cause you to trip or fall. Steps
at unexpected places, pipes close to the floor, and low conduit trays are only a few examples of trip hazards.
There may be times when you will be required to work overhead or on elevated equipment. When working in an
area where you have the potential to fall more than 6 feet, a harness is required. Always be alert to what is in
front of and below you.
Compressed Gases
Compressed gas cylinders can also present a safety hazard. These cylinders contain compressed gas that may
be flammable or poisonous and contain a tremendous amount of stored energy due to the high internal pressures
involved. The compressed gas cylinders are to be stored outside whenever possible and should always be
protected from the weather and direct sunlight. The following precautions should be observed when working with
com pressed gases:
When you are working around a compressed gas cylinder, stay clear of relief or blow-off valves.
If you are using compressed air for pneumatic tools or cleaning, be sure the hoses are in good condition
and do not direct compressed air at any part of the body.
If using portable compressed gases, ensure the storage cylinder is securely stored in an upright position.
A compressed gas cylinder must be moved by either a cart designed for compressed gas cylinders or by
rolling it and using the bottom of the cylinder as a rolling point.
Compressed gas cylinders shall be stored as neatly as possible in an upright position and secured to
prevent falling.
Do not store compressed gas cylinders so that they are exposed to the weather or direct sunlight.
The caps should always be in place when the cylinder is not in active use, stored, or being moved.
Rotatinghloving Equipment
Many types of rotating equipment are in the plant. Some of this equipment automatically starts and stops.
Examples are pumps, motor-operated valves, lathes, and cranes. Your clothing and accessories should always
be worn in a manner to promote safety. You should not wear loose clothing or jewelry that could be caught in
moving machinery or equipment. Also, pay attention to postings and do not tamper with shrouds around moving
shafts. Do not attempt to clean an area around a rotating shaft as it can grab skin, jewelry, or clothing and pull
you into the shaft.
Falling Objects
Falling objects are also a potential hazard in the plant. Plant equipment, scaffolding, tools, and other objects are
examples of what could fall and cause an injury. In some areas objects can be 30 or more feet in the air. These
hazards can be minimized through the use of equipment such as hard hats, scaffold toe boards, tool lanyards,
and good housekeeping. Also, when you are working overhead, remember, there may be people passing below
you.
"Personnel shall use caution while in the vicinity of lifting and rigging activities and avoid walking under a lifted
load. In areas such as inside of the containment buildings during refueling outages, affected areas are not
always barricaded off. Personnel must also make reasonable attempts to move away from areas where loads
are approaching overhead."
This is required per OSHA regulation 29 CFR 1910.1 79(n)(3)(vi).
Chemical Products
When using a chemical, ALWAYS follow the manufacturer's instructions and be careful not to deface the label on
a chemical container. NEVER mix or use chemicals if you are not sure what they are or if any label is missing!
Workers handling acids, caustics, or other corrosive or toxic chemicals must wear adequate gloves, aprons, foot,
eye, respiratory, and face protection; and must take precautions to prevent personal injury and equipment
damage.
Emergency eyewash and shower stations are available where personnel may be exposed to chemicals.
Material Safety Data Sheets (MSDSs)
MSDSs are supplied by chemical manufacturers and serve as the basic source of information on the chemical
identity and dangers of a material. MSDSs should be considered an important resource to use during a pre-job
brief involving work with hazardous substances.
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MSDSs follow a somewhat standardized format and include the following information:
manufacturer and product identification
hazardous constituents of the product
physical data (density, vapor pressure, etc.)
fire and explosion hazard data
health hazard data
chemical reaction data
spill or leak procedures
special precautions
indicationtidentification
Some indications of a potential chemical hazard in the work environment are:
1. liquid spills
2. labeled or unlabeled containers
3. unusual vapors or odors
4, posted chemical storage areas
5. monitoring device indications
'The MSDS for the chemicals used at SNC facilities are stored electronically in the Chemical database (3E system
database). Employees should familiarize themselves with the process of retrieving MSDS information from the
Chemical database. If you have any questions or need assistance, call your supervision.
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Section 8 Fire Protection
Fire Protection
Upon completion of this section, you should be able to minimize the potential for causing a fire and
properly respond to a fire if one should occur.

You should be able to:
State your responsibilities regarding fire barriers such as fire
dampers, doors, and seals.
State actions you are required to take upon discovery of a fire.
State your responsibilities regarding the control of fire loading
(wood, solvents, oil) and the disposal of flammable materials.
State examples of the types of hot work requiring a permit.
Recognize and state the response to a station fire alarm.

A

Fire Bummers
Fire barriers are required by federal law and are designed into the
plant to limit the spread of a fire and to minimize the movement of
smoke and gases. A fire barrier can be a door, floor, wall, or ceiling
designed to limit the spread of fire. A penetration is an opening in a fire barrier for the passage of
equipment (conduit, cables, cable trays, piping, HVAC ducting, dampers). These are sealed to maintain a
fire barrier rating and are an essential part of the barrier. If you discover a problem with a fire barrier,
immediately notify the Control Room.
Fire doors are specially marked doors that allow passage through a fire barrier. If you pass through a fire
door, always self-check to make sure the door closes and latches completely behind you (This is an
expected and enforced management expectation of all badge workers at Southern Nuclear facilities). If
you have to leave a fire door (or other part of a fire barrier) open for a period of time, obtain approval from
the shift supervisor for the affected unit before beginning work. Contact the Control Room.

Discovering a Fire

If you should discover a fire, retreat to a safe area and report
the fire to the control room immediately using the plant page,
radio, or telephone at extension 911 for each of the 3 plants.
Make sure you stay on the line until the control room
acknowledges the information has been received.
Tell the Control Room the location and source of the
fire, if you know it.
Upon notification, the Control Room will activate the fire
alarm and announce the location of the fire. The station
fire brigade will respond to the alarm. The fire brigade is responsible for providing quick
assessment and suppression of fires.
After reporting a fire, stand by in a safe location and be prepared to advise the fire brigade. Inform
them about any personnel still in the area, work evolutions in progress, hazards that may be in the
area (for example, flammable liquids, energized components), and possible source of the fire. If
others are in the area, warn them of the fire. If no further assistance is needed, you should leave
the area.
Do not attempt to fight the fire unless it IS clearly within your ability (e.g. small fire, etc.) and training
to extinguish. Wait for the fire brigade to arrive to put the fire out. Fighting a fire in the plant may
not be as easy as it appears due to the electrical hazards, nuclear safety concerns, and chemicals
that can be involved.
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Fire suppression systems may use chemicals such as carbon dioxide and halon in several areas of the
station where there is the potential for serious fires. Automated Fire Suppression Systems can cause you
to suffocate should you remain in the area. Should you be in an area when one of these systems
activates, leave the area immediately and report it to the Control Room.

Hot Work
Hot work is any activity which will generate heat, sparks, or flames. To perform hot work in the plant, you
need a hot work permit. These permits must be obtained PRIOR to starting the work. If you are not sure if
a job requires a permit or how to obtain a permit, contact your supervisor.

Examples of hot work are:
welding
burning
brazirrg
grinding
Personnel may be assigned to fire watch duties whenever work activities present a fire risk or when a fire
protection system is out of service. To be qualified for fire watch duties, further training is required.

Fire Loads
A transient fire load is any combustible or flammable material that is temporarily installed or stored in the
plant. If you are bringing these materials into one of the Vital Areas (Power Block, Diesel Generator
Building, and the Intake Structure) or other designated locations in the Protective Area, you may need a
Transit Combustible Permit. Any flammable material, such as fuel or lubricants, must be stored in
special fire-rated cabinets. Consult your supervisor and the proper procedure before routinq hoses through
designated non-combustible areas or storing combustible material in any area of the plant, including your
work area.

Limit the amount of flammable material to the amount needed to do the job. Limiting the amount of
flammable material will not only reduce the fire hazard, but will also save on materials to be disposed of.
All combustible material must be removed at the end of the shift from all safety-relatedareas unless
special permission is obtained.
Wood used in Safety Related areas or near Safety Related equipment shall be of the pressure treated fireretardant type. Non-combustible substitutes for wood should be considered before using wood.

Fire Alarm
In case of a fire, the station will sound the fire alarm. The alarm for a fire is a
siren. The fire brigade responds to all fire alarms. All other personnel are
expected to cooperate with the responding personnel, evacuate the affected
area and do not impede the Fire Brigade's response (i.e., move out of the
way and do not block the Fire Brigade from responding to the fire). As with
any emergency, personnel must follow any instructions on the plant
announcing system or instructions provided by response personnel.

Upon initiation of a fire alarm, do not use the elevator to exit the building. If
you are on an elevator when a fire alarm is initiated, exit the elevator and use
the stairs to exit the building.
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Evacuation in Case of Fire
Auxiliary Building Alarm

Upon hearing a fire alarm, all personnel not engaged in fire-fighting duties will exit the building as quickly and as
orderly as possible via the nearest exit.
Power Block Structure Alarm

Upon hearing a fire alarm, all personnel not engaged in fire fighting duties will exit the fire area plus any area
ordered evacuated by the Fire Team Captain or PA announcement.
If The Fire Is In an RCA
Personnel in the RCA should exit the area immediately and once they have entered a safe area notify HP so
contamination control measures can be initiated.
Personnel outside the affected area should remain on alert for further instructions and/or announcements.
Follow any special instructions given during the announcement of the fire.
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Section 9 - Plunt Security
Plant Security
Upon completion of this section, you should be able to enter and exit the plant and comply with
plant security requirements.
You should be able to:
State the purpose of the station security program.
Identify areas of the station that are controlled by security including the owner-controlled area, protected area,
and vital areas.
Recognize the types and purpose of each type of photo identification badge in use at the plant.
Describe the procedure for entering and exiting the plant.
Describe the procedure for entering and exiting security doors such as those used for vital areas.
State when security personnel may perform physical searches.
State where and when photo identification badges will be worn and the actions to be taken if lost or found.
Identify materialslitems that are prohibited in the owner-controlled area or the protected area.
Describe escorting responsibilities.
State the action(s) to be taken upon discovery of an unescorted visitor or an individual without a security
badge.
State individual roles and responsibilities regarding the plant security program.
Define "tailgating" and explain why it is not allowed.

Purpose of Security Program
The purpose of security at the plant is to:
protect against radiological sabotage
protect plant personnel
protect company assets

Security Areas
Owner-Controlled Area (OCA)
This is all the property owned and controlled by the company outside the protected area security fence line that
immediately surrounds the plant. Access is normally limited to persons entering for official business.

Protected Area (PA)
This is the area inside the security fence line. All the area inside the security fence can be thought of as the plant.
Access to this area requires a badge issued by Security.
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Vital Areas (VA)
These are areas within the Protected Area that house safety-related equipment. The failure or destruction of this
equipment could directly or indirectly endanger the public health and safety by exposure to radiation.
These areas are the Power Block (Turbine Building and Reactor Building complex), the Diesel Generator Building
and the Intake Structure. Access to a Vital Area is allowed only if an individual has been authorized to be in that area.
The Protected Area is surrounded by 3 fence lines including the central primary barrier. The outer barrier serves as a
delay fence and is situated at the outer edge of the isolation zone. The innermost fence is additionally armed with
razor wire and is at the edge of the inner isolation zone. Personnel are not allowed in the isolation zone without a
security escort. Personnel assigned to work around the fence lines should also take precautions while working with or
around the razor wire.
Additional delay fences and delay gates are strategically located inside the Protected Area. The gates are operated by
a posted code. Instructions can be found at each gate. Delay gates may be used via self-service by plant personnel as
needed. These gates shall be closed and re-locked1 latched after each use unless otherwise approved. The motor
operated vehicle gates will be controlled by Security personnel. Notify Security of any malfunctions.

Security Boundaries
All or some of the following elements are installed at Southern Nuclear Facilities to provide assurance that Southern Nuclear
Facilities are protected against the Design Basis Threat of Radiological Sabotage, Theft of Nuclear Fuel, and bodily harm or
death to personnel:
Active and passive vehicle barriers.
Barriers including Early Warning Systems (EWS) and fences.
Signs -posted frequently and conspicuously at the Owner Controlled area boundary and the Protected
Area boundary that warns personnel not to proceed. The signs indicate that the area is protected by an
armed security force and that serious injury or death could result if the areas are traversed.
Personnel shall obey Security barriers, fences, signs andor boundaries at all times. Failure to obey these signs and warnings
could result in serious injury or death.

Safeguards Information
Safeguards Information is information which identifies or describes the plant's detailed security measures required for
the physical protection of special nuclear material and plant equipment vital to the safety of the facility and general
public.
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Safeguards documents have a cover page indicating "Safeguards Information" and are marked as such on the top and
bottom of each page.
Safeguards Information must be under the control of an authorized individual while in use. Access is limited to
persons who have a need-to-know.
Safeguards Information must be protected at all times. Unauthorized disclosure of Safeguards Information may result
in civil and criminal penalties.
When left unattended, Safeguards Information must be stored in a locked, approved Safeguards Information storage
container. Questions or verification of "approved containers should be addressed by Security.
If you ever find Safeguards Information unattended, take possession of the material and contact Security immediately.

Entering the Protected Area
The entrance to the Protected Area is through the Plant Entry Security Building (PESB) at Vogtle and Hatch or
PrimarylSecondary Access Point (PAPISAP) at Farley. You must use the following procedure for entering the
protected area:
Enter through the security building at the designated entrance.
Proceed into the explosives detector. Wait for the chime before proceeding. Failure to clear this detector
requires that the individual be subject to a hands-on search prior to entry.
Place all hand-carried items and items on you that may cause the metal detector to alarm, on the conveyor belt
for the x-ray machine.

NOTE: Do not place your dosimetry (personal dosimeter or DAD) in the x-ray machine.
Proceed through the metal detector.
Pick up your personal items from the x-ray machine.
Proceed to the turnstile entry.
Use the card reader and the hand geometry reader. This will allow one person entry through the turnstile. If
you are escorting visitors you must get help from the security officers on duty to allow the personnel being
escorted into the Protected Area.
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Use of Card Readers
Access to the Protected Area and the Vital Areas is obtained by using a badge activated
card reader. Personnel use a hand geometry reader in conjunction with the card reader to
obtain entry to the Protected Area. The following steps should be followed.
a
a

a

Hold the front of the badge up to the reader. (Plants Vogtle and at the Protected
Area entrance only at Farley) OR
Hold the badge so that the front of the badge is facing to the left. (Plants Hatch
and all readers except Protective Area entrance reader at Farley)
Slide the badge through the slot on the card reader.
When the red lights or prompt appears,
a
a
a
a

Place your right hand in the hand geometry reader
Squeeze your fingers together placing pressure on the pins between them.
If the person has been badge properly, access will be granted
Proceed through the turnstiles

Note: when escorting personnel Security will assist the escorted personnel in entering the

Card and Hand
Geometry Reader

Protected Area AFTER the escort has entered.
What should you do if the card reader denies access through the door (or turnstile)?
a
Try it again.
a
If it doesn't work the second time, contact Security.
The card readers differ between the plant sites. Denial of access at Plants Hatch and Farley is indicated by a red light.
A green light indicates the person can proceed through the door.

Exiting the Protected Area
Personnel exit the Protected Area through the Plant Entry Security Building (PESB) or PrimaryISecondary Access
Point (PAPISAP).
a
Enter the Portal Monitor and wait for a chime to indicate you are not contaminated. If it alarms, step back
and call Health Physics. If it does not alarm you may proceed.
a
Use the exit badge readers.
Proceed through the exit.

Physical Searches
All employees entering or who are already in the Protected Area are subject to a search at any time.
Random searches may be conducted on badged individuals at the discretion of Security. Personal vehicles may be
searched at any time while on company property.
All searches are by implied or expressed consent. Signs are posted explaining that individuals are subject to search.
Passing these signs is implied consent.
If an individual refuses to be searched, helshe will be escorted off company property and may be subject to
termination.
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SNC Security Badges
There are two general types of access badges in use on site:
Badges for personnel who must be escorted. These badges have a red border around the edges. Personnel
wearing these badges must be escorted at all times while in the Protected and Vital Areas. The Health
Physics Department determines the level of training required for visitors who must work in areas where
radiation may be present.

Red Visitor Badge - This is normally worn by personnel who will not be at the plant for an extended period
of time.
Red Picture Visitor Badge - (Plant Hatch Only) Worn temporarily by SNC employees until background
screening and Plant Access Training is complete.
Unescorted Access badges require successful completion of Plant Access Training and other requirements
(background investigation, psychological exam, drug testing).

I.
2.

Orange Picture Badge - This badge is worn by personnel with unescorted access to the Protected
Area and one or more Vital Area(s).
Blue Picture Badge - Personnel with this badge type have unescorted access to the Protected Area
but not the Vital Areas.

Note: Farley issues badges with Yellow background to some contractors and ALL sites issue identification badges
with a White background for work outside the Protected Area. These are NOT access badges.
Personnel are to wear their badge any time they are in the Owner Controlled Area, Protected Areas or Vital Areas. If
you lose your badge notify Security immediately.

Badges
Any time you are in the Protected Area, your security badge must be displayed with the picture FACING OUT on the
upper FRONT PORTION of the body on your OUTER garment.
If you lose your security badge, check the immediate area first. If you are unable to locate the badge, notify Security
immediately and wait for the Security Officer to arrive.
If you find a lost badge, you should notify Security immediately. No one is allowed into the Protected Area without
his or her security badge. No one else is allowed to use your badge; therefore, control of the badge is essential.

NOTE: In addition to the security aspects of losing a badge, a lost badge also represents a potential negative impact
on the Foreign Material Exclusion (FME) Program. Badges dropped into open systems and components could cause
expensive damage and create significant safety concerns.

Prohibited Items
Examples of items prohibited in the Owner Controlled Area andlor the Protected Area include:
fixed blade knives not normally used in work
explosives
unauthorized weapons
incendiary devices
alcoholic beverages
illegal drugs
ammunition
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Georgia state law prohibits the carriage or possession of a firearm or other weapon on nuclear power plant property by
anyone other than authorized site security personnel. A violation of this prohibition is a criminal offense under
Georgia state law (see O.C.G.A. 5 16-11-127.2).
This firearmslweapons prohibition shall apply to all SNC plants, including both the Georgia and Alabama plants.
Therefore, the provisions of this procedure and any related Corporate Policy (ies) shall be implemented fleet-wide.
"Plant Property" at Plant Hatch is all company property east of US- 1 and south of the Altamaha.
"Firearm" means any weapon which will, or can be converted to shoot or expel a projectile by the action of an
explosive charge, including but not limited to:
handgun, pistol, or revolver
rifle of any kind
shotgun
machine gun
"Weapon" means and includes all of the foregoing, as well as any of the following:
dirk, bowie knife, switchblade knife, ballistic knife, or any other knife having a blade of two (2) or more
inches
straight-edge razor or razor blade
spring stick, metal knucks, blackjack, bat, club, or any other bludgeon-type weapon
nun chahka, nun chuck, nunchaku, shuriken, fighting chain, or any other flailing instrument consisting of two
or more rigid parts that swing freely
cross bow
throwing star, oriental dart, or any other disc, of whatever configuration, having at least two points or pointed
blades which is designed to be thrown or propelled
stun gun, taser, or any other device that is capable of incapacitating a person by an electrical charge
rocket launcher, bazooka, recoilless rifle, or any other weapon which fires explosive or non-explosive rockets
mortar or other similar weapon which fires high explosive from a metallic cylinder
hand grenade or other similar weapon designed to explode
SMALL, PERSONAL SIZE Mace, pepper spray and related materials may be in your possession in the OwnerControlled Area, but are NOTALLOWED IN THE PROTECTED AREA.
Most FOLDING knives that are used for work purposes can be carried into the Protected Area -except large kitchen
knives. Long Bows may be stored in automobiles. Leathermen and many other tools are exempted from the "weapon"
requirement. If you have a question about whether something is permitted or not, check NMP-SE-009 or contact
Security.
Photos of Security measures can be a problem for a nuclear plant. Cameras and other devices for capturing images
must be carefully controlled to ensure that only personnel authorized to obtain images can do so.
These include:
Digital cameras
Film cameras
Video cameras
Phones which can be used as a camera
Any other device which can take pictures
Obtain permission before taking cameras into the plant. If taking pictures on company property, first check with the
Security Department for any restrictions.
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Escorting Visitors
All visitors must be escorted while in Protected and Vital Areas. An escort must be an authorized badged employee
with unescorted access for the areas they will be performing escort duties. Escorting visitors is a serious
responsibility. The escort is expected to have a general knowledge of the activities the visitor is authorized to perform
and the areas in which they will perform escort duties.
If assigned the task of escorting, you must:
Make sure the visitor(s) is properly wearing the visitor's badge.
Maintain visual control of the visitors at all times. They may enter a bathroom or locker room unescorted if
there is only one entrylexit and the entrylexit is observed by the escort.
Ensure that the visitor(s) follow all plant policies and procedures.
Have a means to communicate quickly with an individual in a position to summon assistance if needed.

Escorting Visitors at SNC Facilities
Personnel with a blue badge or an orange badge can escort personnel with a red badge.
Escorting is a serious responsibility and you should know the rules before doing it. The requirements for escorting are
listed on the back of the "escort" card.
Coordinate your entry into the Protected Area with Security personnel. Think ahead about what you are going to do.
You may decide for some activities to escort fewer than the maximum.

The maximum number you can escort at SNC plant sites is:

10 - Protected Area
5 - Vital Areas
All visitors must be escorted into the protected area and vital areas. An escort must be an authorized, badged
employee with unescorted access for the area the visitor needs to enter. Escorting visitors is a serious responsibility.
If assigned the task of escorting visitors, you must:
Make sure the visitor is properly wearing the visitor' badge before leaving the security area. The badge
should be visible on the front part of the body, about chest high.
Wear the green Escort Card under your badge (Worn separately at Plant Farley).
Proceed through the security turnstiles into the Protected Area BEFORE the escorted person.
At Vital Area doors, ensure that the person(s) being escorted uses the card reader first and must get a green
light (Plant Vogtle, Pass Light). The door will not unlatch. The escort uses the card reader last and should
get a green light (Plant Vogtle, Pass Light). The door should unlatch.
When the visit is over, return the visitor(s) to the Plant Entry Security Building. Do not leave until you are positive
that the visitor(s) has either left the protected area or is being escorted by security personnel.
At Hatch and Vogtle, escorted personnel must be taken to the PESB to process out if a Plant Emergency Alarm is
activated. At Farley, escorted personnel go to the Assembly Area with their escort if a Plant Emergency Alarm is
activated.
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Escorting Blue Badge Personnel into Vital Areas at Plant Hatch
Personnel with unescorted access to the Vital Areas (Orange Badge) can escort personnel with Protected Area Only
access (Blue Badge) into the Vital Areas.
It is NOT procedurally required for an Orange badged escort to wear a green Escort Badge, when escorting someone
with a Blue Badge. Line of sight control is required and an escort can be responsible for no more than 5 escorted
employees in the Vital Areas.
To become an escort for Blue Badge personnel, call the Alarm Station (SAS) at x2 15312076 and give the operator the
Name and Badge Number of the ESCORT and the personnel to be escorted.
Before escorting personnel into a Radiation Controlled Area (RCA), check with Health Physics about access
requirements. Personnel entering RCAs must have authorization to sign in on Radiation Work Permits.

Transfemhg Visitor Responsibility
Escort duties may be transferred to another qualified escort. The new escort is then responsible for performing the
appropriate escort duties.
If another escort cannot be found, escort the visitor back to the security access point. Improper escort of visitors can
result in disciplinary action.
When the visit is over, return the visitors to the security access point. Do not leave until you are positive that the
visitors have either left the Protected Area or they are being escorted by Security or other authorized personnel.
Transfem'ng Visitor Responsibility at SNC Facilities
If you should have to transfer a visitor to another individual (new escort), ensure that the new escort is qualified and
willing to accept escort responsibilities.
At Hatch and Vogtle, give the green "Escort" cardlbadge to the new escort and ensure that the new escort reads the
instructions on the cardlbadge.
If you have a group of visitors that you are going to split between two new escorts then you will need another green
"Escort" badge. You must return to Security to obtain another green "Escort" badge.
At Farley, contact Security and inform them of the change in escorts.

Actions for an Unescorted Visitor
If you find an unescorted visitor or an individual with no security badge, immediately report it to Security.
Actions for an Unescorted Visitor at SNC Facilities
Should a visitor be discovered without an escort, take the following actions:
Ask the person to stay where they are, and who their escort is supposed to be. Inform a security officer (if
one is nearby) OR call Security immediately.
If the individual refuses to follow instructions, contact security and explain the problem. Do not attempt to
physically force the visitor to comply with instructions.

NOTE:
Due to regulatory commitments to ensure that the plant is protected from possible threat, any individual that is
discovered in the Protected Area whose identity cannot be discerned, and for whom no escort is assigned, should be
regarded as a potential intruder. Contact Security immediately.
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Tailgating
Following another person into a card reader controlled area without properly using the card reader is called tailgating.
Tailgating is strictly forbidden. Failure to use your badge to access the area bypasses the security measures in place
and may also make personnel accountability more difficult in the event of an emergency.
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Section 10 - Emergency Plan
Emergency Response/ Preparedness
Upon completion of this section you should be able to properly respond to an Emergency Plan activation.
You should be able to:
State the purpose of the emergency plan.
State the classifications of emergencies.
State the actions to take upon hearing an emergency alarm and the subsequent announcement.
State the actions required during emergency plan implementation.
State the purpose of accountability during an emergency.
State the location of the employee's reporting area.
Discuss evacuation plans, including identification of evacuation routes.
State the company's policy concerning the release of information to the public and news media regarding an
emergency.

Purpose
The purpose of the emergency plan is to provide for the radiological protection of the public, employees, and the plant
if an unplanned event occurs at the station. The emergency plan for all nuclear plants is very similar with minor
variations due to design, location, and organization. The Code of Federal Regulations (10 CFR 50) requires that a
nuclear power station have an approved emergency plan before an operating license is issued.

Emergency Classifications
There are four emergency classifications in the Emergency Plan. These are listed in order from least severe to most
severe:
Notification of Unusual Event
Alert Emergency
Site Area Emergency
General Emergency
An emergency will initially be declared by the Control Room based on plant conditions and information received. As
conditions change, an emergency may be escalated or terminated as appropriate.
As conditions change, an emergency may be escalated or de-escalated from one classification to another. The Shift
Manager will initially classify the event and assume the role of emergency director until relieved by another qualified
emergency director.

Notification of Employees
The response required for each of the emergencies is to listen and respond to plant
alarms and announcements. If an alarm sounds, you should listen for the page
announcement. An alarm may not sound for a security event, in this case follow the
directions given over the plant page announcement system, such as to take cover in
your immediate vicinity.
If you are in an area where you cannot hear the announcement, proceed to an area
where you can hear it.
The alarm signal is a warble tone for plant emergencies and a siren for fires. This will always be followed by a page
announcement.
Page 60

High noise areas are equipped with flashing red lights (purple lights used at Plant Farley) to indicate that an Alert, Site
Area, or General Emergency has been declared. At Plant Hatch, the red lights will also flash to warn workers of fires.
In areas not equipped with a page system, Security officers will notify plant personnel of the initial emergency
condition.

Accountability
Accountability gives plant management a method to account for the location of all personnel who are inside the
Protected Area and will also ensure the well-being of all personnel.
If evacuation of personnel is necessary, they will be informed of when to evacuate, where to go and the route to
follow.

Reporting an Emergency
Call the Control Room only if you are involved in or witness an emergency. The Control Room will be very busy
during an actual emergency. Do not tie up phone lines unnecessarily. If you are involved perform the following:
Call the Control Room (911 o r line 5 on the GAI-TRONICS system) and tell them what you know about the
incident.
Take actions you are qualified to perform, without jeopardizing your safety, to limit the incident. Retreat to an
unaffected area.
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General Instructions - Inside the Protected Area
The following actions are required of personnel inside the Protected Area when the Plant Emergency Alarm is
activated.
Secure your work location.
If in a contaminated area, follow normal undressing and frisking procedures as time allows.
If time and conditions do not permit removing all contaminated clothing or a full decontamination, still report
to your assembly area, minimize the spread of contamination. Segregate yourself from other employees and
inform the person in charge of your assembly area that you are contaminated and need HP support for
monitoring.
Eating, drinking, and smoking should be stopped until no radiological risk has been confirmed.
At Hatch and Vogtle, escorted personnel must be taken to the PESB to process out. At Farley, escorted
personnel go to the Assembly Area with their escort.

-

General Instructions Outside the Protected Area
Personnel outside the Protected Area - If you are outside the Protected Area when the plant emergency alarm is
activated perform the following:
Secure your work location.
Eating, drinking, and smoking should be stopped until no radiological risk has been confirmed.
Follow the emergency procedures for the site where you are located.

-

Emergency Level Alert
Location Inside Protected Area

-

If you are inside the Protected Area and an Alert Emergency has been declared:
Plant Farley - proceed to your designated Assembly Area.
Plant Vogtle -Leave the Protected Area. IMMEDIATELY badge out of the PA and report to the inside of the
Administration Building. Wait for further instructions.
Plant Hatch - Leave the Protected Area. IMMEDIATELY badge out of the PA and report to the Simulator
Building Cafeteria. Wait for further instructions.
Emergency Level - Alert
Location - Outside Protected Area
If you are outside the Protected Area and an Alert Emergency has been declared:
Plant Farley - proceed to your designated Assembly Area.
Plant Vogtle -Remain at workstation and wait for further instructions.
Plant Hatch - If you can hear a page system in your work area, remain at your workstation and wait for further
instructions. Security will notify personnel in areas where personnel can not hear the page announcements.
Personnel in these areas should immediately proceed to the Simulator Building cafeteria.
Emergency Level Site Area or General
Location Inside Protected Area

-

-

If you are inside the Protected Area and a Site Area or General Emergency has been declared:
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Secure your work location. IF in a contaminated area, follow normal undressing and frisking procedures as time
allows. AND
Plant Farley - proceed to your designated Assembly Area.
Plant Vogtle - Go IMMEDIATELY and badge out of the Protected Area. Leave the PA, report to the inside
of the Administration Building, and await further instructions.
Plant Hatch - Take the shortest route to the Rally Point. Normally this will be the PESB, however, an
alternate Rally Point may be designated.

Emergency Level - Site Area or General
Location - Outside Protected Area
If you are outside the Protected Area and a Site Area or General Emergency has been declared:
Plant Farley - proceed to your designated Assembly Area.
Plant Vogtle - Proceed to the Reception Center following instructions given to evacuate as directed by
security andlor page announcement.
Plant Hatch - Proceed to your vehicle and leave the site as directed.

Evacuating Plant Site
During an emergency, it may become necessary to evacuate or dismiss personnel who are not needed to help recover
from the emergency condition.
Typically, during a Site-Area or General Emergency, non-essential personnel are evacuated. There is some difference
between the plant sites so make sure you know how to respond to an emergency at the SNC facilities where you have
an active badge.
Part of evacuation at SNC facilities may include reporting to a reception center that is located away from the plant site.
Know the location of the reception center(s) available for each plant site.

Reception Centers

Houston County Farm Center
Early County High School

Hatch
Appling County High School
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Toombs County High School

Vogtle
Burke County High School

Obtaining Evacuation In structions

Farley - Proceed to your designated Assembly Area for instructions.
Hatch - If you are inside the Protected Area, proceed to the Rally Point (typically the Plant Entry Security Building).
If you are outside the Protected Area, proceed to your vehicle and evacuate according to instructions provided.
Vogtle - Proceed immediately to the Administration Building for instructions.

Evacuating Plant Site
During an emergency it is possible for a release of radioactive material to be underway. If a release is going on during
the evacuation process, personnel and vehicles may have to be monitored (surveyed) for radioactive contamination.
This is called a Site Dismissal with Monitoring.
Monitoring can be performed at an on-site location or under some circumstances management may designate an offsite location.
If there is no release underway during the evacuation, monitoring may not be necessary. This is referred to as a Site
Dismissal without Monitoring.
A spokesperson is designated by the company to release information to the public and media. If anyone asks for
information refer them to the company spokesperson.
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Section I 1 - Radiological Orientation
Radiological Orientation
Upon completion of this section, you should be familiar with the radiological restrictions placed on nonradiation workers and some of the basic risks associated with radiation.
You should be able to:
State the basic structure of an atom including the three primary components.
Define "radioactive material," "radiation" and "contamination."
State the difference between radioactive material, radiation, and contamination.
Define the term "background radiation."
Define the terms dose and dose rate.
Perform conversions from rem to millirem and from millirem to rem.
Contrast the average amount of radiation received by radiation workers and members of the general public.
State the purpose of the personal dosimeter (otherwise known as, thermoluminescent dosimeter (TLD) or
Optically Stimulated Luminescent dosimeter (OSL)) and portal monitor.
Identify potential long-term effects of exposure to low levels of radiation.
Contrast the risk of working in a nuclear facility to the risk in other industries.
State the colors and symbols used on radiological postings.
Identify the methods used to identify radiological areas (for example, signs, ropes, tape).
State the action(s) to be taken if a radiological area or radioactive material is encountered.

Terms
All matter, such as trees, rocks, air, and water, is composed of atoms. These atoms combine to form the different
compounds in nature. Some atoms are unstable. Unstable atoms emit energy (waves or particles) in an effort to
become more stable.

Radiation is the energy that is emitted from unstable atoms.
Radioactive material is any material that emits radiation as it decays.
Contamination is radioactive material anywhere it is not wanted.
Dose is the amount of radiation to which the body or a particular organ is exposed. Normally, we use the unit rem (or
millirem which is 1/1000th of a rem) to measure dose. The term 'rern' is a measure of any type of radiation in terms of
the estimated biological effects (i.e., risk).
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Background Radiation
Radioactive decay is part of nature. We are continuously being
bombarded with low levels of radiation from both natural and
man-made sources. This radiation is called background
radiation. According to the National Council on Radiation
Protection, a person in the United States receives an average of
about 360 mrem per year. The amount of radiation received
depends on geographical location, altitude, and other factors.
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A few examples of things that contribute to background radiation
exposure are:
natural radioactive materials in the earth's crust like radon
gas (varies with geographic location)
L. -./
weapons testing fallout
cosmic radiation
man-made products (luminous watch dials, gas lantern mantles, smoke detectors)
the amount of potassium 40 in the body
medical or dental X-rays
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Radiation is not limited to nuclear plants, but surrounds us due to background sources.

Radiation Workers vs. Members of the Public
Research has shown that there is an increase in the risk of cancer and other potential illnesses due to exposures to high
levels of radiation.
Scientists feel it is prudent to assume that there may be a risk associated with exposure to low levels of radiation.
Because of this, the federal government has established limits that are low enough to minimize this risk.
Personnel entering the Protected Area, but not radiologically controlled areas are considered members of the general
public; therefore, they are restricted to the legal dose limit of 100 mrem per year.
A non-radiation worker (general public) receives an average of about 360 mrem of background radiation per year.
This compares to about 520 mrem per year (360 mrem background plus 160 mrem from occupational dose in a
nuclear power plant) for a nuclear power plant worker.
Radiation dose is maintained As Low as Reasonably Achievable in the plant, but long-term, low levels of radiation is
assumed to slightly increase health risks.
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Monitoring Devices
Several types of radiation monitoring devices are used in the nuclear industry. These devices used to measure dose
are called dosimeters. The personally assigned dosimeter is generally referred to as a TLD (Thermoluminescent
Dosimeter). Personal dosimeters can be TLDs or OSLs (Optically Stimulated Luminescent Dosimeters) depending
upon their design of operation. Southern Nuclear uses the term personal dosimeter to describe OSLs which are
currently in use at all of our sites to perform the same function as the TLDs.
There are two routine types of dosimeters used at SNC facilities. The personal dosimeter is a fairly small device that
accurately measures radiation dose, but must be sent to a special laboratory to be read. The digital alarming dosimeter
(usually called a DAD) is larger and has a readout on it similar to what you would see on a digital watch. These two
devices are almost always used together and there are rules on how and where to wear them. Personnel who will be
using dosimetry will get special training in its use.

Personal Dosimeter

The portal monitor is a device used to check for
radioactive contamination. If the monitor alarms, notify the
appropriate personnel per plant procedure. Nuclear
medical treatments may cause the portal monitor to alarm.
Notify the appropriate personnel prior to entering the
Protected Area.

Digital Dosimeter

Portal monitors are located at the exits from the Protected Area. Do not walk past these monitors. You must use the
monitor before proceeding.
If you make a mistake while monitoring yourself, start over and do it again. If you have any questions, call the Health
Physics Office.

Potential Long-Term Effects of Low Levels of Radiation
Long term exposure to low levels of radiation slightly increases risk of cancer. Using conservative assumptions, the
Nuclear Regulatory Commission's Regulatory Guide 8.29 calculates there is a small increased risk of cancer from
receiving occupational radiation dose (e.g., receiving 1 REM of radiation dose will result in an increased risk of a fatal
cancer from 25% to 25.04%).

Contrasting Risks
The delayed effects of radiation exposure, such as cancer, are not a certainty, but are expressed in terms of increased
risk. Risk can also be expressed in terms of loss of life expectancy.
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To prevent inadvertent exposure to radiation and/or radioactive
material, controls are in place to inform personnel of the
presence of these hazards.
At a nuclear plant, there are postingslsigns that have a yellow
background and a magenta or black three-bladed radiation
symbol.
The boundary of a radiological hazard is defined by yellow and
magenta rope or tape.
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Radiological Posting

Postings like this mean there is some type of radiological hazard behind the sign or posting.
Be aware of your surroundings as some areas not normally posted as a radiological area may be posted during special
operations.
If you have not had special training in working around radiation, you are NOT permitted to go into these areas.
Personnel who have been trained must also be processed by Health Physics and issued dosimetry. If you have not
been issued dosimetry, do not enter any posted areas.

Actions if a Radiological Area or Radioactive Material is Encountered
Unless you have successfully completed Radiation Worker Training, DO NOT enter radiologically controlled area
This includes reaching into one of these areas to retrieve a tool, removing a manway cover with a posting on it,
working on a pipe that has yellow and magenta tape on it, or entering a radiological area to pick up trash.
Report any uncontrolled radioactive material found outside radiologically controlled areas to the Health Physics 1
Radiation Protection Department.

Prenatal Exposure to Radiation
Unborn children are more sensitive to the effects of radiation due to their rapid development. As a general rule, the
younger a person is the more sensitive they are to the effects of radiation. There are possible risks to unborn children
from radiation exposure at occupational levels.
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Section 12 - Radiation Worker Training
Sources, Types and Measurements of Radiation
Upon completion of this section, you should be familiar with the sources of radiation, the basic types of
radiation, and ways of measuring radiation.
You should be able to:
List the sources of radiation in the plant including the following:
1. Reactor coolant
2. Activation and corrosion products
3. Plant components
4. Reactor operations
State the four types of radiation found in a commercial nuclear power plant.
Characterize the four types of radiation by the following:
1. Penetrating ability
2. Methods of shielding
3. Exposure hazard (for example, whole body, skin, eyes)
4. Where found

Sources of Radiation
The plant contains many potential sources of radiation. Just a few examples include the following:
coolant activation products
fission products (cesium, iodine) and activated corrosion products (iron, cobalt) that travel through the reactor
core and collect inside the piping or components
reactor fuel
reactor operation (neutron radiation)
reactor plant components such as filters, piping and valves
Reactor coolant that passes through the reactor core becomes radioactive and can be a source of radiation during
power operations.
Some of the chemicals used in the reactor coolant system also become radioactive and may provide some radiation
exposure.
Fission products may leak out of the fuel and collect in various parts of the system.
Corrosion and wear products that are passed through the reactor core become radioactive and then collect in low flow
areas in the reactor coolant system.
These products tend to build up and create sources of radiation during power operations and also shutdown time
periods.
Reactor components such as reactor vessel internals and fuel are also sources of radiation especially during refueling
operations. This is when personnel are most likely to be exposed to them.
During power operations, if you are near the reactor vessel, you will be exposed to neutron radiation. This is not a
source of dose when the reactor is shutdown.
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Type of Radiation
In a commercial nuclear power plant, there are four primary types of
ionizing radiation.
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When an atom interacts with some type of radiation, there can be an
effect on the overall electrical charge of the atom. When this occurs,
the way the atom reacts with other atoms is changed.
The types and characteristics of the four types of radiation are
discussed below.

NECTTRON

CONCRETE

Alpha Radiation
Has the least penetrating ability; travels approximately 1 inch in air.
Shielded by a piece of paper, clothing, or the outer layer of dead skin.
Internal hazard.
Major source of alpha particles is the nuclear fuel.
Helium atom without electrons; it has 2 neutrons, 2 protons with a (+) 2 electrical charge.
Beta Radiation
Has more penetrating power than an alpha particle; travels a few feet in air.
Shielded by lightweight plastic or aluminum.
Eyes and skin are most susceptible to beta radiation. Can be an internal hazard.
Most beta particles come from activated corrosion and fission products.
Personnel must work close to a beta source to receive much dose.
Neutron Radiation
High penetrating ability.
Shielded by water or concrete.
Delivers whole body dose.
Neutron dose is of concern only near the reactor while it is operating.
Gamma Radiation
Very penetrating form of radiation - penetrates the whole body.
Shielded by very dense material: usually lead, steel, water, and concrete.
Whole body dose hazard.
Sources include fission, fission products, and activation products.
Has no mass or electrical charge, it is pure energy.
Most dose at the plant is from this type of radiation.
Dose and Dose Rate
In Plant Access Training, dose was defined as "the amount of radiation absorbed by the body or a particular organ."
Dose rate is the amount of dose that would be received in a specified period of time. Dose rate is usually given in
units of millirem per hour (mremlhr).
Dose can be determined by multiplying the dose rate and the time exposed to the radiation. For example:
If you spend 4 hours in an area with 12 mremlhr dose rate, your dose would be 48 mrem.
Dose = 12 mremlhr X 4 hrs OR dose = 48 mrem
Total Effective Dose Equivalent (TEDE) is determined by adding your external dose to your internal dose.
Your dose is in units of rem or mrem.
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The term 'rem' is a measure of any type of radiation in terms of the estimated biological effects (i.e., risk). Millirem is
one thousandth of a rem.
Since measurements of radiation are frequently in very small fractions of rem, the prefix milli, meaning 1/1000, is
used.
To convert rern to millirem (mrem), multiply the number of rern by 1000 or move the decimal point three places to the
right. For example, 1.3 rern would be 1300 mrem: ( 1.3 rem) ( 1000) = 1300 mrem
To convert from mrem to rem, divide by 1000 or move the decimal point three places to the left.
For example, 2700 mrem would be 2.7 rem: 2700 mrem/1000 = 2.7 rern

Biological Effects
Upon completion of this section you should be aware of the risks associated with radiation.
You should be able to:
State the effect of radiation on cells.
Define "chronic radiation exposure" and the associated risks.
Define "acute radiation exposure" and the associated risks.
Define "genetic" and "somatic or physical" effects.
Compare somaticlphysical versus genetic effects of radiation exposure.
Identify the possible effects of radiation on an unborn child due to prenatal exposure.
Compare the radiosensitivity of different age groups.

Effects on Cells
The human body is composed of millions of cells that, through natural processes, are always dying and being replaced
by new cells. Excessive exposure to radiation may cause permanent damage or destruction of cells. Radiation causes
cell damage by ionizing atoms and molecules in the cell, thus disrupting normal cellular chemistry, and by damaging
chromosomes in the cell nucleus, thus impairing the cell reproductive process.
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One of four things may happen to a cell when it is exposed to ionizing radiation:
Nothing happens, no effect.
The cell is damaged, but repairs itself before it reproduces.
The damage to the cell may result in cell changes, but not cell death.
a
The cell dies.
Radiation exposure, both internal and external can cause adverse effects on the body.
The effect on the body depends on:
area or organ of the body exposed to radiation
type of radiation
length and amount of exposure

Acute/Chronic Exposure
A series of small doses spread out over a long period of time, even months or years, is referred to as chronic
exposure. Scientific studies show that there may be an increased chance of developing health effects such as cancer

from chronic exposure to low levels of radiation.
Most occupational exposure received at nuclear power plants is chronic. Chronic radiation exposure has less risk
associated with it than some other accepted activities.
The Nuclear Regulatory Commission (NRC) has published Reg. Guide 8.29 which compares the risk of receiving
occupational dose vs. various activities and occupations.
A large dose received in a short period of time, usually less than 24 hours, is referred to as acute exposure. The
following chart shows the probable effects of an acute radiation exposure as determined by on authority. Other
reliable sources may have different opinions as to the effects of these levels of radiation.
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Prompt Effects of Acute Radiation Exposure
Acute Dose(rem)

Probable Clinical Effect

0 - 25

No observable effects.

25 to 100

Slight blood changes, no other observable effects.

100 to 200

Vomiting may occur in 5 to 50 percent within three hours, with fatigue and loss of
appetite. Moderate blood changes are likely. Except for the blood-forming system,
recovery will occur in essentially all cases within a few weeks.

200 to 600

Vomiting, fatigue, and loss of appetite occur in 50 to 100 percent within three hours. For
doses over 300 rad, these effects will appear in all cases within two hours. Loss of hair
after two weeks. Other effects include severe blood changes, accompanied by bleeding
and infection. Death occurs in 0 to 80 percent within 2 months; for survivors, recovery
period is one month to a year.
Vomiting occurs within one hour. Severe blood changes, bleeding, infection, and loss of
hair. Death occurs in 80 to 100 percent within two months; survivors get better over a
long period.

(Adoptedfrom: S. Gladstone, Sourcebook on Atomic Energy)
The above effects are based on:
8
Exposure to the entire body
Exposures to the entire population
No medical treatment

Somatic Effects
Somatic effects occur in the individual that has received the radiation dose. There are two types of somatic effects:
8
Prompt effects are observed as the result of a large acute dose.
Delayed effects occur years after exposure. Delayed effects may result from acute or chronic radiation
exposure.
Example of prompt effects: Vomiting or blood changes occur after receiving an acute dose of 200 rem. The effects
will usually show up within about 30 days.
Example of delayed effects: Cancer and cataracts are possible delayed effects. The time delay creates a problem in
linking the exposure with the outcome. If a person develops cancer, it may be difficult to determine if it was caused
by receiving occupational radiation exposure or from smoking.
The American Cancer Society estimates that 25% of adults will develop cancer. In a group of 10,000 adults, we
would estimate 2,500 to develop cancer.
If these same 10,000 workers were exposed to 1 rem (lifetime), using data extrapolated from acute doses, we would
project an additional 4 cancers, or a total of 2,504 (0.04% increase).

Genetic Effects
Genetic effects appear in future generations of an individual who received the dose. Genetic effects cause damage to
genetic material and may appear as birth defects or other conditions. According to NRC Regulatory Guide 8.29:
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Genetic effects clearly caused by radiation have NOT been observed in human populations exposed to
radiation. This includes the atomic bomb blast survivors of Hiroshima and Nagasaki.
The probability of occupational exposure producing a genetic mutation in a worker's offspring is extremely
remote.
Somatic = Self You receive the radiation exposure and the effects are seen in you.
Genetic = Generation You receive the radiation exposure and the effects are seen in your future generations.

Effects on an Unborn Child
Effects may be observed in children who were exposed to radiation during the fetal and embryonic stages of
development. These effects may slightly increase the chances of effects such as death, structural abnormalities,
abnormal growth, and mental retardation. Due to the slight increased risk of these potential effects from exposure to
ionizing radiation, regulations contained in 10CFR20.1208 are observed within the industry. This document restricts
the amount of dose a pregnant female who has notified management of her condition can receive. The limits for
declared pregnant females will be covered later.

Radiosensitivity and Effects of Age

Radiosensitivity means sensitivity to radiation. Adverse effects may be observed in children who were exposed to
radiation during the fetal and embryonic stages of development. These effects may slightly increase the chances of
abnormal growth.
Generally speaking, radiosensitivity increases as the cell's division rate and metabolism rate increase. For example, a
child is more sensitive to radiation dose than an adult. Blood-forming cells are more sensitive than bone cells.
Effects of Age: The faster the cell reproduction rate, the more sensitive the body or organ is to radiation. As a person
ages, most cell reproduction rates are slower. Therefore, the embryo/fetus is more sensitive than adults to the effects
of radiation.

The Dose History (NRC Form 4)
Before a plant worker is allowed to receive more radiation than a member of the general public, all previous
occupational doses of radiation must be recorded on the NRC Form 4 or the plant's equivalent dose history form.
An individual normally will not be allowed to work as a radiation worker until one of these forms is completed and on
file. The form is also used by the plant to document all doses.
It is your responsibility to ensure that all exposure is reported to the company prior to starting work in the plant. This
is also true if a company worker visits another nuclear facility.

Limits and Guidelines
Upon completion of this section, you should be aware of the federal and plant administrative limits on
radiation dose.
You should be able to:
State the federal radiation dose limits.
Define total effective dose equivalent (TEDE).
State the possible consequences if any federal radiation dose limit is exceeded.
State the plant administrative limits/guidelines for radiation dose.
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State the actions to be taken if administrative dose limits are being approached.
State the federal and plant administrative limit/guideline for the embryolfetus.
State the rights of a declared pregnant female.
Recognize the definition of a planned special exposure.

External and Internal Radiation Dose
Before entering a discussion of dose limits, levels, and guidelines, it is important to have a clear understanding of the
differences between external and internal dose.

External dose is dose from radiation sources located outside the body. The entire body, inside and out, receives the
dose.
Internal dose is dose received from radioactive material deposited inside the body. The majority of the dose is to the
organs where the radioactive material is deposited.
Occupational radiation dose limits are set by the Nuclear Regulatory Commission (NRC). These legal limits are based
on the present understanding of the biological effects of radiation.
The limits are set low enough to prevent prompt effects, to minimize delayed effects, and to ensure that risks due to
radiation exposure are comparable with other industrial risks.

Extremities vs. Whole Body
Since effects on some areas of the body are greater than those to other areas, the NRC has divided the body into
different areas.
Extremities: hands and arms including the elbows, feet and legs including the knees
Whole body: head, trunk, gonads, arms above elbows, legs above knees
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Federal Occupational Dose Limits
10CFR20 states no licensee shall allow any person to receive a total occupational dose in excess of the legal limits
specified below:
Whole body (TEDE) - 5 redyr.
Lens of the eyes (LDE) - 1 5 redyr.
Skin of whole body (SDE) - 50 redyr.
Skin of any extremity (SDE) - 50 redyr.
Internal organs (TODE) - 50 redyr.
The regulations also state that the licensee shall not allow
radiation levels that may result in a member of the
general public receiving greater than 100 mredyear.
Internal Organs

0lie

Body

SNC Administrative Dose Limits
Southern Nuclear has annual administrative action levels
which are 90 percent of the federal occupational dose
limits listed above. To exceed these levels requires the
prior approval of the Site Vice-President.
Southern Nuclear has set administrative guidelines well
below the federal limits to provide an added measure of
radiation protection for nuclear power plant workers.
This helps minimize the potential for a worker to exceed
the federal limits and assist us in keeping
- - -personnel dose
to reasonably low levels (ALARA). The guidelines are:
FEDERALANDPLANT
ADMINISTRATIVE DOSE LIMITS
10 CFR 20
Category
Federal Limits
TEDE (Total Effective Dose
Equivalent)
LDE (Lens Dose Equivalent) to
the eyes
SDE (Shallow Dose Equivalent)
to the skin of whole body
TODE (Total Organ Dose
Equivalent) to internal organs
FETUS
Declared Pregnant Woman

5 REMIyr

SNC Guidelines
Note: An approved dose extension is required before
exceeding the SNC Guidelines.
2 REMIyr

15 REMIyr

6 REMIyr

50 REMIyr

20 REWyr

50REWyr

20REWyr

0.5 REM
0.45 REM (450 mREM) per term, no more than

Note: Plant Vogtle uses 20% of the federal limit as a guideline.

Approaching the Administrative Limit
It is possible to increase your allowed dose, but only if authorized prior to exceeding your current authorized levels.
Your authorized level can be increased up to 90% of the federal limit. Any increase above this level requires the
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approval of the Site Vice President. The plant uses administrative guides to help keep plant exposure to a reasonably
low level. If the limits are increased above the current authorized levels the worker must acknowledge this change by
signing their name.

Exceeding Limits
Possible consequences of exceeding the limits are:
increase in the risk of health effects
disciplinary action against the plant
disciplinary action against the individual
NRC regulatory oversight

Federal Limit for Embryo/Fetus
A pregnant employee, or a female employee planning to become pregnant, should understand the potential effects of
ionizing radiation on an embryolfetus. Both NRC Reg. Guide 8.13 and 10CFR20.1208contain a dose limit of 500
mrem (TEDE) over the entire term of the pregnancy (i.e., gestation period).

Reg. Guide 8.13 compares the effects of radiation dose to the embryolfetus with the prenatal effect from various social
factors.
At SNC facilities, women who declare their pregnancy will be restricted to 450 millirem during the pregnancy. This
can not exceed 50 millirem per month.
Employees who choose to limit their exposure must submit a written statement declaring pregnancy to the Dosimetry
Office. This declaration is voluntary and may be withdrawn at any time for any reason. The withdrawal must also be
submitted in writing.
Once this request is received, the company will limit the dose to the minimum possible. A declared pregnant worker
will not be allowed to exceed the 450 mrem limit. Also, this dose should be spread as evenly as possible over the term
of the pregnancy.
Risks fiom Alcohol
Effects on the embryolfetus include reduced growth, faulty brain function, and abnormal facial features. The natural
rate for these symptoms in children whose mothers did not consume alcohol is 1 to 2 cases per 1000 infants. The
frequency of these effects occurring for 2 to 4 drinks per day is 102 cases per 1000. For more than 4 drinks per day,
the frequency increases to 202 cases per 1000.

Risks from Tobacco
The natural rate of prenatal infant death for mothers who do not smoke is 23 per 1000. Mothers who smoke one pack
or more per day have a risk factor of 33 per 1000.

Risks fiom Radiation
The natural rate of cancer death in children is 1.4 per 1000. A prenatal radiation dose of 1000 mrem may increase this
frequency to 2 cases per 1000. The natural rate of small head size in infants is 40 cases per 1000. A prenatal dose of
1000 mrem may increase this frequency to 49 cases per 1000. The natural rate of mental retardation in children is 4
per 1000. A prenatal dose of 1000 mrem may increase this frequency to 8 cases per 1000.
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From this data, it is clear that the social factors of drinking and smoking can have a more significant impact on fetal
development than the risk of 1000 mrem. However, it is also clear that a dose of 1000 mrem may increase fetal risk.
When a worker declares her pregnancy, her dose will be limited in order to provide fetal protection.

Declared pregnant woman means a woman who has voluntarily informed the licensee, in writing, of her pregnancy
and the estimated date of conception. The declaration remains in effect until the declared pregnant woman withdraws
the declaration in writing or is no longer pregnant.
The woman may decide not to declare her pregnancy. This decision is a personal one. The employer is responsible
for ensuring that the worker is aware of all the risks associated with radiation exposure to the embryolfetus. If a
woman chooses not to declare her pregnancy, then the dose limits will be based on normal radiation worker limits.

Company Responsibilities
The company may review alternate work assignments to reduce or eliminate radiation dose for the declared pregnant
woman. Work assignments will be made to minimize or, when possible, eliminate dose.

Planned Special Exposure (PSE)
A PSE is an authorized dose that is separate from and in addition to the annual dose limit. Use of a PSE is a serious
undertaking that can result in intentionally exceeding the federal dose limit.
It is not anticipated that this type of dose will be used. In the unlikely event that it is, there are several requirements,
including careful evaluation and senior management approval.
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Radiation Exposure Reduction Program
Upon completion of this section, you should be able to practice basic methods to minimize radiation exposure.
You should be able to:
State the purpose of ALARA.
Describe the plant ALARA program.
Explain how time may be used to reduce dose, and state methods to fulfill this concept.
Explain how distance may be used to reduce dose, and state methods to fulfill this concept.
Explain how shielding may be used to reduce dose, and state some methods that may be used to fulfill this
concept.
State individual responsibilities regarding temporary shielding.
Calculate stay time given a dose rate, current exposure, and an exposure limit.

ALARA Purpose
ALARA is an acronym, meaning As Low As Reasonably Achievable. The purpose of ALARA is to keep the dose of
both the individual and group involved with the performance of a task as low as reasonably achievable and still get the
task accomplished. This includes internal as well as external dose.

A LARA Program

A formalized ALARA program represents a management commitment to minimize personnel dose. This program will
help ensure that ALARA concerns are addressed in a systematic manner and will help make all employees aware of
ALARA in their daily work activities.
To make the ALARA program effective, several policies and procedures have been established. These are as follows:
Pre-job briefing
Job planning including worker experience
Training using mock-ups
Use of radiological practices for dose reduction such as temporary shielding
Engineering controls
The individual worker is perhaps the most important part of the program. The worker's actions on the job determine
the dose received and consequently, the success of the ALARA program.
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A LARA Workers
The individual worker is perhaps the most important part of the program. The worker's actions on the job determine
the radiation dose received and consequently, the success of the ALARA program. ALARA worker responsibilities
consist of:
practicing the ALARA concept
following procedures
following written or verbal directions from Health PhysicsRadiation Protection personnel
being knowledgeable of assigned work area
being aware of current dose
complying with administrative and federal limits
ALARA workers are concerned about their exposure.
They make suggestions and use dose reduction techniques.
Individual workers are the most important part of an ALARA program.
The actions taken on the job, determine the radiation dose received, and the success of the ALARA program.

A LARA Review Program
To assist workers in applying the ALARA principles to work conditions, an ALARA review program is in effect. The
ALARA group within the HPRP department reviews jobs, procedures and activities for ALARA considerations.

Each Radiation Work Permit (RWP) will indicate whether an ALARA briefing is required. If a briefing is
required, those who will be using the RWP are responsible for reporting to an ALARA briefing area before signing in
on the RWP. The ALARA briefing areas are the HP Office, the active Satellite Dress-Out Area (during outages) or
other areas designated by the ALARA Group. Personnel should arrive ready to participate in the briefing. You
should already know what you are going to do and how.
The HPIALARA Group is also responsible for the approval of installation and removal of all shielding used in
the plant. In order to request shielding for a particular job, the supervisor of that job should contact the Health
PhysicsIALARA Group and request shielding. This request should be made as early as possible in the planning
process because several steps have to be completed before the shielding can be installed.

Time
Time is one of the most important tools that you, the worker can use in keeping dose to a minimum. Making the most
efficient use of time in a radiation field will certainly be effective in reducing exposure and consequently dose.
Assume it takes a worker 20 minutes to adjust a valve using a wrench or 12 minutes using a ratchet. Using the ratchet
will save a considerable amount of dose.
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Effective planning can also help reduce time. Take the few extra minutes necessary to keep dose low by:
Talking to others about the job and area
Knowing what tools to take
Prefabricating where possible
Locating the work area on a map
Make sure you understand the job by reviewing the radiological survey data, knowing what areas to avoid, and leaving
the area when the work is complete.

Distance
Distance is also a very effective way to reduce dose. In general, the greater the distance from a source of radiation, the
lesser dose will be received.
The dose received may be greatly reduced by moving a small distance from the source. Standing four feet from a
valve instead of two feet can reduce your dose rate by as much as 75 percent. This reduction assumes that you are not
moving closer to another source.
Survey maps provide you with information on the dose rates in a work area. This may help you plan your work to stay
away from higher radiation sources. You will learn more about survey maps in another section of this course.
Dose may also be reduced by using long-handle tools, leaving the radiation area while taking breaks, and stepping
away from the radiation source when reading a procedure. To reduce your dose, move to a low dose area any time
you are not actually working the job.

Shielding
Permanent and temporary shielding in the plant can significantly reduce the dose you receive by reducing the intensity
of a radiation field. Standing behind a large building support and using it as shielding while examining a defective
part will help reduce dose.

Temporary Shielding
For temporary shielding to be used, total dose savings must be realized for the plant. That is, the overall dose for the
job, including the dose received during the installation and removal of the shielding, must be less to make it a sound
ALARA decision.
Whenever shielding is installed, it is important that workers do not tamper with the shielding as this could drastically
change the dose rates in the area. If shielding is blocking the equipment you must work on or your tools, contact HP
for resolution.
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Calculating Stay Time
A time limit, called stay time, may also be imposed on an individual due to the amount of exposure the individual has
already received and the dose rate in an area. Stay time is used to ensure an individual does not exceed a limit by
restricting the amount of time allowed in a radiation field. It can be calculated using the following formula:

Stay time =

Dose limit - Current dose
Dose rate in the work area

For example, assume you have an administrative guide of 1,000 mrem and have received 200 mrem so far this year.
You are directed by your supervisor to work for the duration of an eight-hour shift in a 20 mrem-per-hour area. Will
you exceed your stay time?
Answer: Stay time is (1,000 mrem - 200 mrem) divided by the dose rate in the area, or 20 mrem:
(1,000 mrem - 200 mrem)/20 mrernrhr = 40 hours
You can work in the area for up to 40 hours without exceeding your stay time.

Other ALARA Initiatives
The phrase source term reduction means reducing area dose rates by flushing, purging, or removing the component
that is the source of radiation. Source term reduction is a very efficient means of maintaining dose ALARA.
To keep dose ALARA, workers must be alert to changing radiological conditions due to certain plant operations such
as radiography or changes in reactor power level. If radiological conditions are different than expected or if
conditions change unexpectedly, workers should leave the area immediately and notify Radiation Protection.
Certain tasks require a more comprehensive pre-job review as part of the ALARA effort. Pre-job briefings can
include active participation by Radiation Protection personnel who may physically provide coverage for the job.
Pre-job briefings should address any anticipated problem areas in performance of the task, available alternatives, or
expected radiological protection impact.
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Unplanned Radiation Exposures
OE25521- Events Involving High Radiation Areas (Browns Ferry, Tennessee Valley Authority)
DESCRIPTION:

A common cause analysis was performed on six events related to High Radiation Areas (HRA) which occurred in
2007. Inadequate communications and failure to self-check related to work in or around high radiation areas were a
common cause. This weakness contributed to human errors by workers which led to these events.
A worker received an unanticipated dose rate alarm while working in the U I Spent Fuel Pool (SFSP) cooling heat
exchanger area. A localized HRA developed from a crud deposition in a small dead leg off of the refueling cavity
drain down piping. The drain path survey procedure did not include that section of piping.
A worker building scaffold on the top of the Unit 2 Torus received an unanticipated dose rate alarm when he
entered a HRA. The RP technician failed to get a complete understanding from the worker during the pre-job
brief as to where the access pathway to the job site was in relation to a HRA.
A worker entered a HRA on the incorrect Radiation Work Permit (RWP) and without the proper RWP briefing.
During the pre-job brief the worker failed to communicate to RP that he intended to support the work activity
between the job site in the drywell to the step off pad rather than from outside of the drywell.
A worker failed to self check when he exited a HRA and failed to restore the rope boundary at the access/egress
point.
An unanticipated dose rate alarm was received during the transfer of Control Rod Drive system suction filters.
The responsible supervisor failed to have sufficient personnel along the travel path to prevent a worker from
inadvertently coming to close to the filter container.
While personnel were working in the U1 Moisture Separator Room, reactor power was increased, causing a
Radiation Area to become a HRA. (Nuclear Network 0E25368)
CAUSES:

Weaknesses in Radworker Practices (Inadequate Communications and Failure to Self-check) related to work in or
around HRAs were a common cause. This weakness contributed to Human Errors by workers which led to these
events. Communications - Procedures were failed barriers which contributed to four of the six events. Inattention to
Detail - Failure to Self-check barrier contributed to two of the events.
In all cases, simple human errors enabled the events to occur. In some of the events, procedures were in place but
were either misinterpreted or not followed exactly as written. Inadequate communications were a major contributing
factor.

(SOER 01-l/SOER 85-03) and (SEN 240)
Some of the common elements and/or precursor events we continue to see when Radiation Workers receive excessive
exposures are listed below:
Inadequate work controls - pre-job briefings and poor communications.
Insufficiently knowledgeable personnel.
Individuals not complying with radiological rules and postings.
Inadequate oversight of personnel in work control process.
Industry Event (SOER 01- 1)
One specific Operating Experience example from SOER 01- 1 demonstrates how ALARA pre-planning could have
avoided an unplanned exposure event. At a PWR plant in South Africa in March, 1997, (Koeberg Unit 2) a quality
control inspector unintentionally entered the in-core detector penetration room to perform an inspection on the
detectors. He used two maintenance personnel to assist him in opening the door leading to the room, as he assumed
that this was the in-core detector storage room. Once inside the room, he realized that he was in fact in the wrong
room. He then left the room, closed the room door, and noted that his dosimeter indicated extremely high dose. The
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inspector and maintenance personnel received an unplanned exposure of 3.2 rem, 1.76 rem, and 260 mrem,
respectively, due to this mistake.
Another Operating Experience example is from SEN 240. On April 14,2003, a worker at Plant Perry received an
unplanned radiation exposure while in the reactor water cleanup heat exchanger room. The worker received 1,896
mrem. well over the 1,000 mrem limit for the radiation work permit, and exceeded the station annual administrative
limit of 1,500 mrem. The worker was unaware that his electronic dosimeter was in alarm until he exited the area.
Important points:

a

Stay times were not used.
Electronic dosimetry alarm could not be heard because of area noise and use of ear plugs.
Electronic dosimetry was placed inside worker's protective clothing, inhibiting self-monitoring.

Radiation Dosimetry
Upon completion of this section, you should be able to use dosimetry devices properly to monitor dose as well
as to respond to dosimetry problems.
You should be able to:

a

State the purpose of dosimetry.
List the types of radiation detected by the following devices:
1. Personal Dosimeters (Thermoluminescent Dosimeters (TLDs) or Optically Stimulated Luminescent
Dosimeters (OSLs))
2. Digital (electronic) Alarming Dosimeters (DADS)
Identify how to wear dosimetry devices properly - including placement and orientation.
Identify the modes, methods, and frequency for operating and reading self-reading dosimetry.
Identify where and when the following dosimetry devices are issued and returned:
1. Personal Dosimeters
2. DADS
State the action(s) to be taken if dosimetry is lost, damaged, or alarming.
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General Information
Several types of radiation monitoring devices are used in the nuclear industry. These devices used to measure dose
are called dosimeters. The personally assigned dosimeter is generally referred to as a TLD (Thermoluminescent
Dosimeter). Personal dosimeters can be TLDs or OSLs (Optically Stimulated Luminescent Dosimeters) depending
upon their design of operation. Southern Nuclear uses the term personal dosimeter to describe OSLs which are
currently in use at all of our sites to perform the same function as the TLDs.
Many types of dosimeters are used in the nuclear industry. The personal dosimeter is used to provide a permanent
record of your occupational radiation dose, but you cannot read your personal dosimeter while on the job.
Electronic (digital) alarming dosimetry is used to provide an approximation of the dose received on the job. This
dosimeter is normally worn with your personal dosimeter. An audible alarm will sound when a certain programmed
dose or dose rate is reached.
Personal dosimeters detect and measure dose from beta, gamma, and neutron radiation. The personal dosimeter has a
window that allows measurement of skin dose from beta radiation. Other portions of the personal dosimeter may be
used to measure gamma, neutron, and some penetrating forms of beta radiation. Personal dosimeters must be read by
special machines to determine the amount of radiation received.
Electronic (digital) alarming dosimetry (DADs) measures mainly gamma radiation. Some models can also measure
beta radiation. These devices have a digital display and download data into a computer system when you exit the
radiologically controlled area (RCA). SNC uses the DAD to measure only gamma radiation dose.
Personal dosimeters and electronic alarming dosimeters are normally worn together on the front of the body between
the head and the waist, facing away from the body (clip side is next to the body). They are both required for entry into
a radiologically controlled area (RCA).
Radiation Protection (RP)Mealth Physics (HP) personnel may require you to wear more dosimetry or the dosimeters
in a different location.
If your dosimetry is lost, damaged, alarming for any reason, or does not appear to be working, leave the area
immediately and contact Radiation ProtectionIHealth Physics right away.

Digital Alarming Dosimeters (DADs)
Southern Nuclear uses two brands of digital alarming dosimeters (DADs) to measure personnel exposure. Vogtle and
Hatch use Siemens brand dosimeters. Farley uses MG brand dosimeters. There are a few differences, but the
operation is very similar.
DADs are always monitoring both dose and dose rate. The screen display normally shows the dose, but can be
changed to dose rate by pushing the black button on the front of the DAD. HP provides detailed surveys of the work
areas. For a quick check of dose rates, the DAD can be used to provide a good indication.

DO NOT take the DAD off your body and use it as a survey instrument. Remember, it is always measuring your dose
too. The dose display shows the dose in millirem to a tenth of a millirem. The dose rate is in milliremhour to a tenth
of a milliremhour. also.

Personal Dosimeter
The dose recorded on personal dosimeter is the official dose of record. You
will have your own personal dosimeter assigned to you. Make sure you
keep up with it. It will have your name and a personal dosimeter number on
it.
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The DAD dose is used temporarily to track dose until the personal dosimeter records are obtained. Personal
dosimeters are exchanged and sent off to a laboratory to be read at a frequency determined by HP. HP will announce
the times this will be done and all employees must ensure that their personal dosimeter is available to HP.
Do not tamper with personal dosimeters. They can only be read in a laboratory with proper equipment.
Personnel normally take their personal dosimeter and badge home. Check with HP for details.
Personal dosimeters should be properly stored. They should not be stored in very hot areas such as the dash of a car in
the heat of the summer. High heat can cause fading (loss of recorded dose).
Do not allow your personal dosimeter to be exposed to radiation from sources outside of work such as medical sources
of radiation (radioactive materials used in testing and treatment) and x-rays. Do not put your personal dosimeter in the
X-ray machines in the security entrances. Do not take your personal dosimeter to another nuclear plant.

Wearing Dosimetry
The DAD and personal dosimeter should always be worn
when in an RCA. If either is not working or missing, you
must immediately leave the RCA and report to Health
Physics.
Wear dosimetry on the front of the body, between the neck
and waist, facing forward. DO NOT wear them more than
a hand's width apart.

Wear Dosimetry Hand Width Apart at Most

WARNING: The DAD and personal dosimeter will not measure dose properly when facing toward the body.
Personnel may wear dosimetry on a Safety Department approved lanyard or chain around the neck. If you do this,
make sure that the DAD or other articles on the chain do not cover the personal dosimeter.
Health Physics may decide to move dosimetry to another part of the body based upon the work
and the location of radiation sources in the work area.
Health Physics determines how dosimetry is worn in contaminated areas. Check with HP prior to
entering any Radiologically Controlled Area (RCA).
When wearing coveralls the DAD and personal dosimeter are often worn on a lanyard.
Dosimetry must always be available to the worker while in the contaminated areas. They should
NOT be placed inside the coveralls. Make sure they are facing in the right direction and the DAD
is not in front of the personal dosimeter.
HP may require the lanyard to be taped to the coveralls to restrain it from swinging out away from
your body. In some cases, HP may require you to place your personal dosimeter and DAD in a plastic bag to protect it
from contamination.
Additional or special dosimetry may be required for certain jobs where dose rates to
areas of the body are higher than those to the chest region. Typical placements for
whole-body dose include the head, back, and thigh.
For extremity dose considerations, the wrists, fingers, or feetlankles may have special
dosimetry attached. If you are assigned extremity dosimetry, make sure that you keep
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Extremity Dosimetry

up with it during the day and follow HP- Dosimetry instructions on disposing of them when the job's over.
The higher value of the whole-body placements and the extremity placements will be recorded on the legal record in
the respective category. If you are required to wear any special dosimetry, HP will provide you with instructions.
If you are issued multiple personal dosimeters, you must wear ALL of them on your person to enter the RCA.
Separation of the personal dosimeters is not allowed.

Obtaining a DAD
DADs are obtained from a rack at the entrance to the RCAs. They are normally used once and returned to the rack
after signing off the RWP. DADs with "ERROR" messages on them should be placed in a location designated for
bad DADs.

DAD Alarms
At Plants Hatch and Vogtle, the dose alarm is a two second beep, two second silence, repeating alarm. It continues to
alarm until reset by HP. The dose rate alarm is a continuous high pitched sound. It will reset when the wearer moves
to a lower dose rate area. Always check your DAD when it alarms. If it alarms, you must leave the area immediately.
HP may give special permission to continue work after a dose rate alarm. Instructions will be given at the time
permission is granted to the RCA.
At Plant Farley, the dose alarm is 3 short beeps that repeat. The dose rate alarm uses longer beeps which repeat. You
may hear both short and long repeating beeps if both alarms are present.
The alarm set points are provided when personnel sign-in on an RWP or can be obtained from HP. Our goal is that
the alarms should not sound. An alarming DAD indicates a problem. If you know your DAD is about to alarm, it is
time to exit the area.
It is important to recognize the alarm and know the appropriate actions to take. Part of your in-processing to an SNC
facility will be a simple hearing test to ensure that you can hear a DAD. If you can not hear the alarms, you may be
issued a special DAD.
When a DAD alarms, it indicates conditions are different than expected. What should you do?
Warn others
Leave the area immediately
Report to Health Physics
You should check your DAD every 15 to 20 minutes in most work areas. In high radiation areas, this may need to be
done more often. Ask Health Physics for guidance for your work area.
HP may require you to wear a special kind of DAD in some situations. These include telemetry DADS which send a
message back to a computer so that you can be monitored at all times. When assigned this type of DAD, make sure it
is transmitting properly when you sign in. An amber light will be flashing indicating proper transmission.
If a red light is flashing, the transmitter battery is low and must be replaced. Contact HP.
In some situations, you may not be able to hear well due to high noise levels. HP will provide DADs for these
situations. They notify the wearer that the DAD is alarming by amplifying the sound of the alarm, vibrations, or use
of flashing lights.
Some personnel can not hear the high pitched tone of a DAD. If you can not hear high pitched sound, contact HP
when you go to work, so that they can provide you with the proper DAD for your situation.
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Actions for Abnormal Conditions
When working in the RCA, several conditions will require you to take action. Some of these are as follows:
If you discover any of your dosimetry lost or missing, you should place your job in a safe condition,
immediately leave the RCA, and report to HP.
4
If while on the job your DAD is continuously alarming, immediately notify your co-workers, leave the RCA,
and notify HP.
If the dosimeter does not appear to be working correctly, leave the RCA; report the problem and return the
defective dosimeter to HP.

Whole Body Counting
The human body contains naturally occurring radioactive materials from elements such as
potassium and carbon. Additional radioactive materials can get into the body at a nuclear
power plant, primarily through inhalation.
The resultant dose from these additional radioactive materials must be tracked and assigned
to personnel. To do this, it is important to know the identity of the radioactive material, the
location of the material in the body, and the quantity of material present.
whole Body Counter

This is determined using a piece of equipment called a whole body counter. Whole body
counting is a very important tool used by nuclear plants to determine radiation exposure
from radioactive materials that are inside the body.

Whole Body Counts
New arrivals at Southern Nuclear plants will be required to have an initial whole body count or Gamma Scan
before being allowed to work in areas where radioactive materials are present.
Whole body counts are used when HP personnel suspect an internal deposition has occurred. Indications of a
possible internal deposition include time spent in airborne areas without respiratory protection and facial
contaminations around the mouth and nose. Repeated counts will probably be necessary to adequately
determine dose from internal sources (Committed Dose).
Exit whole body counts are required when personnel end employment.
Personnel leaving their home plant for a visit to another nuclear facility must also have an exit whole body
count. Report to the Dosimetry Office for assistance, if you are going to visit another nuclear plant.
Bioassays (e.g. urine or fecal sampling) may be used in conjunction with whole body counts. They provide another
means for determining the kind of radioactive material present in the body if deemed necessary.
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Contamination
Upon completion of this section, you should be able to minimize the probability of becoming contaminated,
spreading contamination to clean areas, or contaminating other workers while working in a contaminated area
or working with contaminated equipment.
You should be able to:
ldentify and compare the following types of contamination:
1. Fixed contamination
2. Loose contamination
3. Discrete (hot) particle contamination
State the units used to measure contamination.
Explain why contamination is controlled.
Describe the sources and indications of contamination including:
1. Spills and leaks
2. Open contaminated systems
3. Maintenance activities
Discuss the methods used to prevent contamination of personnel and areas including:
1. Work planning and pre-job briefings
2. The use of protective clothing (PCs)
3. Avoiding potentially contaminated water
4. Avoiding skin contact with contaminated surfaces
5. Use of step-off pads
6. Restrictions concerning non-routine surveyed areas (for example, overheads)
7. Engineering controls
State the individual's actions for removing contaminated and non-contaminated materials from the radiation
controlled area (RCA).
Explain how to monitor personnel and personal items for contamination including the use of:
1. Friskers
2. Tool Monitors
3. Personnel contamination monitors (PCMs)
State the actions to be taken upon indication of becoming contaminated.
State the method for control of contaminated tools, equipment, and materials including:
1. Minimizing materials contaminated
2. Hot tool issue
3. Bagging/surveillance requirements
State the methods used to designate contaminated areas including postings and step-off pads.
Regarding discretehot particles, be able to state:
1. Hazards
2. Methods to identify a discrete particle
3. Sources of discrete particles
4. Work activities that may result in discrete particle contamination
5. Special precautions to be used in an area that may contain discrete particles
Identify situations that require immediate exit from a contaminated area (for example, tom PCs, wounds, and
wet PCs).

Radioactive Contamination Introduction
Remember, contamination is defined as radioactive material where it is not desired. A surface may be contaminated
by a spill of radioactive liquid, settling of airborne particulate matter, or maintenance activities performed on a system.
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Everyone should know that contamination gives off radiation. The two major sources of contamination at a nuclear
station are fission products as a result of the reactor fission process and activated corrosion and wear products (rust,
metal, etc.). In either case, these products are transported throughout the systems that carry reactor water and steam.
Leaks and maintenance operations in these systems may allow radioactive materials to be released and to accumulate
on the floors and walls. This creates a contamination problem for personnel who have to work in these areas and may
also contribute to the hot particle problem.
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Forms of Contamination
Contamination may be identified as:
fixed
loose
airborne
Fixed contamination is surface contamination that has become embedded in an object and cannot be removed by
normal cleaning techniques.
Workers should be aware that certain maintenance activities, such as welding and grinding could cause fixed
contamination to become airborne. Fixed contamination can also "leach" out of certain materials.
Loose surface contamination is radioactive material that is loosely adhered to an object.
Loose contamination may be transferred to "clean" areas or co-workers by improper work practices such as leaning
against components in contaminated areas and not using proper exit procedures from contaminated areas.
Another potential problem associated with loose contamination is it may become airborne. Airborne contamination is
radioactive particles or gases suspended in the air. Airborne contamination requires special control measures.

Contamination Units
Since contamination is radioactive, it can be detected through the use of radiation detectors. However, contamination
is frequently detected by wiping a piece of cloth or paper over a surface area and measuring the radiation being
emitted from the "smear".
The level of radiation is in disintegrations (or sometimes counts) per minute, and the surface area is usually 100 square
centimeters (cm2) {same area as a 4 inch square). Normally, this is written as d p d 1 0 0 cm2 or c p d 1 0 0 cm2.
Since no results would be obtained by rubbing a smear across a surface where the contamination is fixed, a direct
check for radiation on the item of concern is required to detect fixed contamination.

Control of Contamination
Because contamination is radioactive material, it must be controlled to prevent the spread of radioactive material.
The spread of radioactive material can lad to unmonitored radiation dose. There is also a concern due to the
possibility of inhalation or ingestion of the radioactive material, which could cause possible unnecessary dose.
When working on contaminated systems, it is possible to contaminate tools, equipment, or materials.
It is a good radiation worker practice to minimize contamination of these articles and the spread of contamination.
Let's look at some things you can do to help minimize contamination of tools and materials:
Only take tools that are necessary for the job into RCAs.
Limit the amount of packing material taken into RCAs.
Reuse contaminated tools instead of bringing in clean uncontaminated tools.

Sources and Indications of Contamination
As you work in the plant around and in contaminated areas and systems, you will be working with many potential
sources of contamination. Some examples of contamination sources are:
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Spills and leaks from a system carrying reactor water
Contaminated systems that are open for maintenance
Grinding on a pipe with fixed contamination
Disassembly of a plant component containing contamination
Some possible indications of potential contamination are:
Water leaking from a pump or valve that carries reactor water
A pipe that has been removed from a contaminated system
Maintenance on a potentially contaminated system
Water standing near a contaminated system
A white crystalline material (boric acid residue) near components that could be leaking
It is easy to see that if care is not taken around potentially contaminated systems, you could become contaminated and
even spread contamination around the plant.

Methods to Prevent Spread of Contamination
Contamination is radioactive material, and if it is allowed to spread uncontrolled, it would soon be all over the office
areas, your car, and at home. This would result in un-monitored radiation dose, an increase in radioactive waste, and
decreased productivity (since someone will have to clean it up).
Think of contamination as invisible wet paint that never dried. Now imagine people walking through the invisible
paint day after day. It is not difficult to see that after a while the paint, or contamination, would be everywhere,
emitting radiation.
Preventing the spread of contamination is not difficult, but it does require good work practices. Some proven methods
effective in limiting the spread of contamination are:
Having a good plan for the job
have a pre-job briefing to discuss the plan, hazards, and contingencies
Using protective clothing (PCs) when working on a contaminated system
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Additional methods to limit the spread of contamination
Avoid water that is around or under a radioactive system.
Avoid white crystalline substances on the surfaces around radioactive systems. This substance could be boric
acid and indicating a leak of reactor coolant.
Avoid skin contact with contaminated surfaces.
Use step-off pads.
Obey all signs and postings.
Restrict entry into areas that are not routinely monitored for contamination, such as the overheads or cable
trays.
Restrict entry into contaminated areas.
Use engineering controls (devices/methods used to reduce or control radiological hazards).
Tape down hoses, cords, etc., that pass into a contaminated area.
Contact the appropriate personnel per plant procedure if you discover a leak from plant equipment inside
radiologically controlled areas.

Protective Clothing
Protective clothing (PCs) is used to prevent personnel contamination, but generally does not protect against radiation
dose. Some type of protective clothing is always required to enter contaminated areas. For PCs to be effective they
must be used correctly.
The use of PCs will be specified by Radiation Work Permits (RWPs) or Radiation Protectioflealth Physics
personnel. Contact RP/HP if there are any questions concerning PC requirements.
Protective clothing items are obtained at designated dress-out areas, and are donned before entering contaminated
areas.
A set of protective clothing consists of:
hood and/or cap
coveralls
glove liners
rubber gloves
shoe covers/booties
rubber overshoes
Lab coats or plastic suits may be used in special situations as authorized by the RWP.
Precautions while using Protective Clothing.
Personal items (such as wallets, watches, and checkbooks) that could become contaminated should not be taken into
the area. Do not take any unnecessary items into a contaminated area.
If conditions exist which produce profuse sweating, obtain sweat bands and/or retaining devices for glasses to
minimize sweat in the eyes or the need to push glasses back onto the face.
If PCs become tom or rendered ineffective:
Stop work.
Leave the contaminated area.
Check yourself for contamination.
You can check yourself for contamination using a frisker or another contamination monitoring device. If you are
contaminated, contact Radiation ProtectionlHealth Physics. Removal of skin contamination is normally done with
lukewarm water and mild soap under the direction of Radiation Protectioflealth Physics.
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Signs and barriers are used to designate contaminated areas. Signs are normally yellow with magenta or black threebladed symbol. Barrier rope or tape will also be yellow and magenta. The entrance and exit to the area will be
marked by the placement of the step-off pad. Do not reach over the barriers or enter the area unless authorized by
Radiation ProtectionIHealth Physics.

SNC Site Specifics - Protective Clothing
When working in a contaminated area, you will be required to wear protective clothing (PCs). The purpose of
protective clothing is to keep you and your clothing from becoming contaminated. When wearing these clothes:
Remember, PCs will help protect you from becoming contaminated, but do not protect against radiation.
Protective clothing usually consists of a hood or surgeons caps, if approved by HP, coveralls, glove liners,
rubber gloves, shoe covers, and rubber overshoes.
Other combinations of PCs are used such as double coveralls, coveralls and plastic coverings for wet areas,
etc.
The use of PCs will be specified by Health Physics andlor the Radiation Work
Permit (RWP).

NOTE:
If your job requires you to dress-out in protective clothing, please limit the amount of
valuables you bring to work to deter theft and prevent loss.

Dressing in Single Set of PCs
There are several proper ways to wear protective clothing. Three of the more common
techniques are used here. HP will determine the dress requirements required for your work
area and work.

s,,b

suit as ~~d~~~
Garment

Personnel are not allowed to wear normal outer clothing under their PCs. However, they
must wear modest clothing such as shorts and a t-shirt. Tight fitting and revealing clothing
will not be tolerated. Some departments may provide modesty garments.

Shorts and T-shirt as
Modesty Garments
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Remove all outer clothing.
Leave on your undergarments and shoes. Watches may, with HP approval, be taken into the areas if properly
contained or wrapped. Put on modesty garment (if not already worn).
Select applicable PCs in accordance with the RWP (Radiation Work Permit) or instructions from your Health Physics
technician. Inspect the PCs for holes or tears. If any are found, obtain a replacement.

Common Dress Sequence
The following is one of the most common ways to dress out at an SNC facility. Health Physics will determine dress
requirements and can give specific instructions if necessary.
Put on cotton gloves.
Put on booties over your shoes.
Put on coveralls and zip or seal them up. The cotton gloves should be inside the coverall sleeves.
Put on rubber shoe covers.
Put on rubber gloves and pull up over the coverall sleeves.
Put on dosimetry (HP may have alternatives for wearing dosimetry). One example shown.
HP may require you to place tape or an elastic band "snugs" around your forearm and ankles where the rubber glove
and the sleeve and the cloth shoe cover and the coverall pants leg come together.
HP will have options for wearing hoods and hard hats. The options will be given to personnel from HP or will be
available on RWPs.
If required, put on hood or (surgeon's cap) and pull the hood down over the coverall top. Fasten the hood's velcro
closure under the chin.
Hard hats can either be the individual's own personal hard hat OR special magenta or purple hard hats.

/

J

Option 2
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- Skull Cap

Option 3 - Full Hood

Wearing Respirators with Protective Clothing
When respirator use is required, you should obtain one from HP and cany it to the area. Put it on just before entering
the area. Unless otherwise approved by HP, the straps of the respirator will be worn inside the hood. Do not wear the
hood between the respirator seal area and the face.

Wearing Dosimetry with Protective Clothing

Dosimetry on
Lanyard

Dosimetry is normally placed on the front of the body between the neck and waist. Work
activities and contamination levels may result in several variations of this set up. HP will give instructions on specific
usage, but the following are normal options:
Dosimetry attached to a lanyard worn around the neck
Dosimetry in a clear bag attached to a lanyard worn around the neck
Dosimetry worn in the coverall pocket or attached to the strap on the front of the
coverall.
Be sure your personal dosimeter is facing outward away from the body and does not have
objects on top of it (i.e. DAD or badge).

on Lanyard
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Security Badges and PCs
Personnel dressed in protective clothing should wear their badges on the outside of their protective clothing while in
transit.
The badge should be moved inside the coverall, so that it will not become contaminated before entry to a
contaminated area.

Exih'ng Contaminated Areas
Exiting from the contaminated area includes removing your protective clothing properly. This is a critical time. Many
personnel contaminations are traced back to improper undressing.
If you do not undress properly, you may contaminate yourself or other personnel in the area, and spread contamination
into the non-contaminated areas. Here are some good rules to follow while undressing:
Place your PCs and respirators in the proper containers.
Place tools and trash in bags as they are moved across the outer step-off pad.
Undress slowly, turning the PCs inside out as you remove them.
Do not remove foot coverings over step-off pads.
When leaving the area, act as if you and items you are carrying might be contaminated.
It is very important to segregate waste, protective clothing and tools at nuclear facilities. SNC facilities use color
coded containers (bags, barrels, etc.) to assist employees in this effort. The color coded systems vary from plant to
plant.
The containers are designated (marked) to indicate the material that should be placed in them for disposal or
movement in the RCA. If you have questions on use of appropriate containers for materials in the RCA, contact
HPJRP.
Always check with Health Physics at the site(s) you are assigned, so that you will know the system where you are
working.
Reusable, nylon tote bags are used at SNC facilities to reduce radioactive waste. Please use them whenever possible.

Containers for Protective Clothing
Much of the protective clothing used at SNC facilities is Orex brand. Orex is a special material that dissolves in hot
water. It must be segregated from all other protective clothing and trash. Special bags are provided for Orex. They
are thick, clear bags with yellow and magenta symbols and the word "Orex" on them.

Common Undress Sequence
1.

2.
3.
4.

5.
6.

Remove rubber shoe covers
Remove rubber gloves
If required, remove dosimetry and place in dosimetry box or on clean step-off pad. In many cases, personnel
will wear dosimetry out of the area.
Unzip coveralls, roll them down, and take them off.
As you remove booties, place each exposed foot on the the clean step-off pad. Do not place foot down in the
contaminated area.
Remove cloth glove liners and throw in contaminated waste container or follow directions provided by HP.
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Undress Sequence with Hood and Purple Hard Hat
Remove purple hard hat.
Remove rubber shoe covers.
Remove rubber gloves.
If required, remove dosimetry and place in dosimetry box or on clean step-off pad.
Remove hood.
Unzip coveralls, roll them down, and take them off.
Remove booties and place each exposed foot on the clean step-off pad. Do not place foot down in the
contaminated area.
Remove cloth glove liners and throw in contaminated waste container or follow directions provided by HP.

After Leaving the Contaminated Area
Hard hats are usually required to be worn in the power block after exiting contaminated areas.
Personnel must proceed immediately to the personnel contamination monitors, check themselves for contamination
and maintain or put on any appropriate safety equipment.
In some situations where the distance is great or there is "at risk" work in the areas between the contaminated zone
and the frisking station, individuals should wear a hard hat when traveling to the PCM. In these cases, at Plants
Vogtle and Hatch the individual must perform whole body monitoring without the hard hat
and must monitor the hard hat separately.

Standard Lab Coat Dress Out
Dress out in lab coat includes:
One lab coat
One pair of rubber gloves over a pair of glove liners or two pairs of surgeon's
gloves
One pair of rubber shoe covers over a pair of booties
One surgeon's cap or hood
Secure lab coat to gloves
Dressing and undressing is the same sequence used for standard coverall dressing and
undressing.

] A \
-

Lab coat

While performing "hot work" (open flame activities, welding, grinding cutting, etc.) follow
the requirements in the Southern Nuclear Safety and Health Manual. Personnel performing
"hot work" in contaminated areas may have to wear coveralls to keep radioactive materials off their bodies,
If you are required to wear coveralls while performing "hot work" activities, make sure you use the fire retardant
coveralls, hoods and booties. These are color coded for your convenience.

Discrete Particles
Discrete particles are very small, but can give a high dose. If a discrete particle, sometimes called a hot particle, gets
on the skin, the skin dose limit can be exceeded in a short time. Additionally, if the particle is ingested, it causes
internal dose.
There are several ways to identify a discrete particle:
During frisking, a hot particle can cause the meter to rapidly rise to a much higher count rate. The frisker will
respond only if it is close enough to the discrete particle.
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The personnel contamination monitor is effective in finding discrete particles.
A whole body contamination monitor that alarms when personnel leave the site is not the preferred method of
detecting a discrete particle. However, industry experience shows that it is often capable of detecting discrete
particles.
Hot particles originate in the nuclear fuel or from corrosion products. Therefore, work that involves systems
connected to the reactor or systems with activated corrosion products may contain discrete particles.
Some precautions to use in areas that may contain discrete particles are:
careful review of the RWP survey map for discrete particle contamination areas
use of PCs as required by the RWP
careful monitoring for contamination when exiting the area
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Immediate Exit from RCA
There are situations that require you to immediately exit a contaminated area.
if you tear or cut your PCs
if you suffer a cut, abrasion, or other type of open wound
PCs that are wet from a leak, spill, or profuse sweating
if your dosimeter is alarming, lost, or you observe any other abnormal condition
if directed by Radiation ProtectiodHealth Physics
Plant procedures may require you to contact Radiation ProtectiodHealth Physics for any or all of the above situations.

SNC Expectations
One of our expectations is to have a minimal number of personnel contaminations. Every employee must work to
accomplish this. The Health Physics department is always available to help you with this goal.
Health Physics technicians routinely survey plant areas for radiation levels and loose surface (smearable
contamination). Prior to starting work, always check with HP to ensure a recent survey has been done and to obtain
special instructions. While working additional surveys may be needed, for example; opening (breaching) a valve on a
contaminated system.

Disposal of Liquids in the RCAs
Liquids must be checked for contamination prior to release from the RCA. In some cases at Plant Vogtle and Hatch,
this may be restricted to a check of the outside of the container, if HP supervision approves.
Do not dispose of liquids by pouring into sinks or drains. Always check with the HP Department for proper disposal
of fluids inside RCAs.

Food and Drinks in RCAs

Food, beverages, gum, and tobacco products are not allowed in RCAs. Exceptions may exist for special
situations such as access to water when heat is a consideration. These exceptions will be reviewed and approved by
HP on a case by case basis.
Plant Hatch HP supervision has provided blanket approval for individuals carrying covered drinks to the Control
Room or HP Office ONLY.

Page 100

Minimize Contamination of Tools and Equipment
When working on contaminated systems, it is possible to contaminate tools, equipment, or materials. Company policy
is to minimize the contamination of these articles. Some of the things that you can do to help in this effort are:
Minimize the amount of material contaminated while on the job. Use only those tools that are necessary,
keep the amount of packing material taken into the RCA to a minimum, and minimize the amount of trash
generated.
When getting tools for use in the RCA, get the tools needed from the hot tool issue point. These tools are
usually already contaminated with fixed contamination and spray painted with hot pink paint.
If a contaminated article needs to be taken out of a contaminated area, it should be bagged properly.
At Plants Hatch and Vogtle, do not return tools to the tool room return point until the container they are in has
been checked by HP.

Taking Paperwork into Contaminated Areas
Personnel should not take paperwork into the plant, unless necessary.
Take precautions to avoid contaminating any documents that have to be completed in the plant by the use of covering
materials.
HP should be able to provide guidance on this. If documents or data sheets do become contaminated, obtain
assistance from Health Physics.

Vacuum Cleaner Control
Special vacuum cleaners are used in radiation controlled areas. The exhaust air on these vacuum cleaners is filtered
through a special filter, which helps to minimize airborne radioactive contamination. The internal surfaces of the
vacuum cleaners may be highly contaminated.
All vacuum cleaners used in radiation controlled areas must be obtained from the designated storage areas
and must be returned to it.
Personnel using the vacuum cleaners are not to open the vacuum cleaner for any reason. If the vacuum
cleaner does not work properly, return it.
Upon completion of the job, cover (e.g. tape, etc.) all openings in a way that would prevent contaminated
material from spilling out of the vacuum cleaner.
After use, vacuum cleaners should be properly removed from the area and taken to Health Physics to be
surveyed.
Vacuum cleaners can become a source of dose rates in the work area and cause unplanned and unnecessary
dose to personnel on some jobs.
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After Exiting a Contaminated Area
When you leave the contaminated area, you are required to take care of several things immediately.
Have all bags checked by HP for external contamination and radiation levels and ensure Radioactive Material
Tags are placed on the bag if appropriate.
Proceed immediately to a personnel contamination monitor to check yourself for contamination.
Bags containing items removed from the contaminated area can only be opened by HP or personnel approved
by HP.
Contaminated items that are to be stored must be stored in designated Radioactive Materials Storage Areas.
Check with HP for an appropriate storage area.

Monitoring for Personnel contamination
Personnel exiting contaminated areas are responsible for surveying themselves immediately when they cross a local
control point equipped with either friskers or personnel contamination monitors (PCMs) to check themselves for
radioactive contamination.
Some areas will be set up with a monitor, but for many areas the worker will have to proceed to an exit. If your work
area has a monitor set up for this purpose, use it and then proceed to an exit.
The typical exit is set up with personnel contamination monitors (PCMs) AND portal monitors. This is preferred. If
an exit is equipped with only a hand-held frisker, use it as directed and proceed immediately to the nearest exit with a
PCM and portal monitor and use them too.
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Using a Hand-held Frisker
The frisker is a radiation monitor that has a hand-held detector and a meter. Personnel exiting contaminated areas
should frisk their hands and feet at the nearest frisker location and notify HP if contamination is found.
After performing a frisk of the hands and feet, proceed to the nearest PCM for a whole body survey. This survey is to
be performed prior to putting on street clothes.
Friskers should only be used to monitor personnel for contamination when personnel contamination monitors are not
available.
If you use a frisker you must then proceed to an area where a PCM is available for you to use. The final check must be
with a PCM.
Before using a frisker, check the daily source check sticker to make sure it is current (Plant Vogtle and Plant Hatch).

Example Handheld Frisker
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To use the frisker, perform the following:
1. Check the background radiation. Note the reading and make sure the meter is not reading over 200 cpm with
the switch set at the X1 scale. If it is greater than 200 cpm move to another area or call HP.

2. Frisk your hands first. DO NOT touch the frisker until this has been done. Pass your hands over the probe at
a speed of about two inches per second and at a distance of about one-quarter to one-half inch while
observing the meter.
3. Pick up the probe move it at about two inches per second frisking the hands and feet. If directed by HP, frisk
the body (or surface) at the same speed. It should take about two to five minutes to frisk your entire body.
4. If you see an increase in indicated counts hold the probe still and if there is an increase of 100 cpm or more,
contamination may be present. If this occurs, stay where you are and contact HP.

Personnel Contamination Monitors (PCM)
The area where the personnel contamination monitors are located is divided into a "clean area" and an area that should
be "clean", but may have contamination present "dirty area".
There is normally a line of tape on the floor to assist personnel in determining where the "clean area" begins.
Personnel must not enter the "clean area" until they have been through the monitor. The monitors are set up so that
when personnel have completed frisking they can step into the "clean area".

Using a PCM
While using the personnel contamination monitors, personnel should perform the following:
1. Check first to ensure the equipment is in service.
(Personnel Contamination Monitors that are not in
service will have a yellow light on or an out of
service tag on them.)
Monitor your right side first (front at Vogtle).
When the monitor chimes, turn around and check
your left side (back at Vogtle).
Do not step down into the clean side until both
sides (front and back at Vogtle) have been shown
to not be contaminated.
Step into the clean area when the monitor chimes.
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Using a Portal Monitor
For a Portal type monitor, perform the following:
1 . Check first to ensure the equipment is in service. (Monitors that are not in service will have a yellow light on
or an out of service tag on them.)
2. Step into the monitor.
3. When the monitor chimes, you may step out.
4. Do not step down into the "clean" area until you have been proven to not be contaminated.
5. Step into the clean area when the monitor chimes.

Actions to Take When an Alarm is Received
Check for personnel contamination when exiting a Radiologically Controlled Area (RCA). If an alarm is received
when using a PCM or Portal Monitor upon leaving the RCA:
Make sure the check is complete (both sides checked on PCM)
Try it again in the same monitor or a different one
If a second alarm is received, contact Health Physics for assistance
If you get an alarm again, note the zones that are alarming. This is indicated on the digital readout on the monitor and
on the print out (if present). These zones correspond to the labeled detectors on the monitor.

Receiving an Alarm When Exiting From the Protected Area
If an alarm is received:
Try it a second time, in the same monitor or a different one
If a second alarm is received, contact Health Physics for assistance

Removal of Items from Contaminated Areas
When you leave a contaminated area, you must properly remove any items that must be taken out of the area. Most
items must be removed through the step-off pad area. If an item can not be removed through the step-off pad area,
Health Physics must assist you in removing the item. Never remove an item across a contaminated area boundary
(other than the Step-Off Pad) without HP approval. The following guidelines for removing materials will be helpful:
In most cases, items should be wiped down before being removed.
Make sure that sharp comers that could tear or puncture the bag are covered.
Tape the bag securely shut by twisting and folding the top of the bag so that contamination can not leak out of
the bag.
Use absorbent materials if liquids are expected. Do not put liquids in the usual trash containers. Contact HP
for help to dispose of wet items or fluids.
Bagged and wrapped materials must be immediately checked by HP for radiation levels and contamination on
the outside of the container if left unattended.

Monitoring Items for Contamination
Most tools and equipment should never leave the RCA. However, sometimes personnel find that they must remove
articles from this area.
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All items removed from the RCA must be checked for contamination. This is normally done with a tool monitor or
the larger bag monitor. Items that have not been in a contaminated area may be placed directly in the tool monitor.
Items that have been in a contaminated area are in appropriate bags and tagged by HP. These bags can only be
opened by personnel knowledgeable of the radiological conditions inside the bag (normally HP) and are checked for
loose surface (smearable)contamination prior to being placed in a tool monitor.
Using a Tool Monitor
It is important to understand the limitations of this monitor. It may not be able to detect contamination if other
equipment in the monitor shields the radioactive material. Contamination on the inside of tools and equipment could
also be difficult to detect. The following guidelines are provided to assist you in properly using the tool monitor.
Do not place items on the angled portion of the tray inside the monitor. Items placed here will not be
thoroughly checked for contamination.
Do not place liquids in the monitors unless in aerosol containers. For other liquids, contact HP for assistance.
Do not stack items on top of one another in the monitor.
Containers (toolboxes, bags, boxes, etc.) of items may not be allowed to be surveyed in the monitor. Remove
the items first and spread them out as much as is practical. Some monitors can be used for a collection of
items (e.g.: Bag full, box full, etc.) based on permission from HP.
Do not place large hoses, extension cords, cables and similar items in a tool monitor without permission from
HP.

What Can Be Placed in a Tool Monitor?
The following is a list of examples only. This should give you some guidance on what items can and can not be
placed in a tool monitor. It is not intended to be complete. If you have any questions contact the HP office for advice.
SNC policy requires for you to remove everything from your pockets and have them scanned by the tool
monitor, this includes items hanging from your belt such as gloves, flashlights, and beepers.
Place in Monitor
Small Hand Tools
Aerosol Cans
Note Books, Brief Cases
Electrical Hand Tools
The survey of all hand tools must be observed by Health Physics personnel. Workers are only allowed to survey out
their individual personal items.
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Do Not Place In Monitor *
Plant Components
Liquids (except in aerosol cans)
Containers (boxes, bags, etc.) of items, unless approved by Health Physics
Pumps/Heavy Objects
Extension Cords and Hoses

*A Health Physics Foreman may authorize the use of tool monitors for some of these items.

Steps for Using a Tool Monitor
Each tool monitor has a sign on it with the instructions for using the monitor. For your information, the generic steps
for using a tool monitor are:
Insert the object to be monitored into the monitor and shut the door
Press the start button. (if required)
If required by HP, step back at least 2 feet from the monitor.
Ensure the monitor is working properly by ensuring it is in the "ready" mode.
Wait for the monitor to finish counting. It will chime when the count is complete.
If the monitor alarms, read, and follow the instructions on the display. There are no instructions at Farley call
Health Physics for assistance.
When the monitor indicates an alarm, you must contact HP immediately to remove the item.
HP will supervise the handling of contaminated items.
When you are finished, always shut the tool monitor door.
Contaminated tools can be decontaminated with the help of Health Physics.

Additional Considerations When Using Tool Monitors
Non-contaminated items are removed from the monitor after the appropriate indication from the tool monitor and after
personnel have gone through the PCM.
The person who placed the items in the monitor, normally removes the items when they have been cleared.

DO NOT remove items from a tool monitor unless you have knowledge of the items in the monitor and know that
they have been cleared.
At Plant Farley, all articles are removed from your pockets and surveyed by the tool monitors.
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Radioactive Materials Containers
Any trash, tools, extra protective clothing, unneeded supplies, etc. should be removed from the contaminated area
when you leave the area. All items removed from contaminated areas must be properly bagged or wrapped and Health
Physics contacted to get the materials surveyed.
Health Physics must check the materials for contamination and dose rates before storage or disposal. All containers
containing radioactive materials must be labeled and stored in areas designated by HP.
Health Physics normally supervises the opening of containers of radioactive materials.
Health Physics normally supervises the opening of containers of contaminated and/or radioactive materials and HP
approval must be obtained prior to opening these containers.
If you have permission to open these without Health Physics being present, do not open any container of contaminated
materials, unless the container has been:
properly labeled AND
the levels recorded on the label are less than the limits of the associated Radiation Worker Permit (RWP)
AND
the Special Instructions section of the RWP does not require HP to be present.
Never leave unlabeled contaminated material unattended, even in contaminated areas.

Disposing of Liquids inside Radiologically Controlled Areas (RCAs)
Contact Health Physics for disposal instructions when:
disposing of chemicals that are in an RCA
disposing of liquids of any kind (including water)
storing chemicals used inside an RCA
Contact the Control Room when disposing of large quantities of liquids. Washing down areas with water, for
example, can increase the amount of waste water. This is expensive and there must be enough storage capacity in the
tanks used for that purpose.
During outages, some areas may have a special container for chemicals used in contaminated areas. Use of chemicals
in the plant is restricted to those that are approved. Take only what you need into the RCAs.
Check appropriate procedures for approved chemicals and requirements for use and disposal. There is a restriction on
the chemicals that can be brought into the RCA that MUST be adhered to so that generation of "mixed waste" is
prevented.
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Contaminated Tools
Special tool rooms are set aside for tools that will be used
inside radiologically controlled areas (RCAs) only. The tools
from these tool rooms are marked for quick identification
with hot pink paint.
Note: Farley and Hatch are transitioning to hot pink. In the interim, tools with fluorescent orange paint may be seen at
Farley and magenta paint at Hatch.

Do Not Remove Tools from the RCA
These tools should not be taken outside of RCAs. Under special circumstances HP may assist you in taking these
tools outside of an RCA in order to travel to an isolated RCA.

NOTE:
Calibrated tools must receive special care. DO NOT adjust or modify calibrated tools (e.g. pins in insulated crimping
tools, springs in heavy duty insulated crimping tools). Use torque wrenches to torque only.
DO NOT break bolts loose with a torque wrench. Calibrated tools must be returned as required by plant procedure.
Tools used within the RCA should be obtained from the contaminated (hot) tool room.
Using tools that have previously been contaminated can reduce the amount of radioactive waste produced.

Hot Tool Rooms
Learn the location of the tool rooms both for work outside the RCAs and inside. Some parts of the plant may have
special tools stored in the area that are for use in that area only (e.g. the Refueling Floor). Temporary tool bins may
also be set up during outages in high work areas.

DO NOT take tools from the "Clean" Tool Room into the RCA. Return all tools to the tool room from where you got
them.

Take All Containers (such as bags) to HP for Tagging
Contaminated tools must be hadled according to Health Physics procedures. Any container which has radioactive
material in it (e.g. contaminated tools) must be surveyed and have a label attached to it.
Never leave an unlabeled container unattended (this includes in contaminated areas). Contact Health Physics for
assistance with containers of radioactive material. When completing a job inside the RCA perform the following:
Bag tools and equipment separately. Tools, equipment and trash should all be stored in separate containers.
Have all bags that have been removed from contaminated areas surveyed and tagged by HP. Return the tools
marked for RCA use to the "hot" tool room. The tools will be surveyed, decontaminated if necessary, and
returned for use.
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Internal Exposure
Upon completion of this section, you should be aware of how contamination can enter the body, how to detect
internal contamination, and how internal contamination is eliminated from the body. You should also be able
to take measures that can reduce your internal dose.
You should be able to:
State four pathways for radioactive material to enter the body:
a. Inhalation
b. Ingestion
c. Absorption (through the skin)
d. Open wounds/injuries
State the methods used to limit the internal deposition of radioactive materials (including respiratory protection
and engineering controls).
State the processes by which radioactive material is eliminated from the body (decay and biological).
Recognize the methods used to determine the amount of radioactive material deposited in the body (including
whole-body counters and bioassays).
Define the following:
e. Derived air concentration (DAC)
f. Annual limit on intake (ALI)
g. Committed effective dose equivalent (CEDE)
State the relationship among DACs, ALIs, CEDE, and TEDE (DAC and mrernlhr relationship).
Discuss plant conditions that may increase the potential for airborne radioactivity such as:
h. Brushing or sweeping
i. Fan(s) blowing in dusty areas
j. Steam leaks
k. Sanding or grinding in contaminated areas
I. Wet contaminated areas that are drying out

Methods of Internal Deposition
There are four ways radioactive material can enter the body:
inhalation (breathing it in)
ingestion (eating, drinking)
absorption (absorbed through the skin)
open wound or sore
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Inhalation is the most common way of radioactive material entering the body. To prevent inhalation, you either have
to prevent radioactive material from becoming airborne or prevent personnel from breathing the material.
To prevent material from becoming airborne, we can use engineering controls such as filters for ventilation systems.
These filters are used to remove the material from the air. Other types of engineering controls are enclosing the source
of contamination, repairing leaks quickly, or shifting ventilation flow paths.
A different means of preventing inhalation requires the use of respiratory protection equipment such as respirators.
Respirators prevent the inhalation of radioactive material by either mechanically or chemically removing the material
from our breathing air.
Personnel must be trained and physically fit to use a respirator. A respirator tends to add stress and time to the job or
function being performed, which could lead to an increased overall dose. Therefore, engineering controls should
always be considered before requiring the use of respirators.
When wearing a respirator for radiological reasons, we must consider ALARA as part of the determination to wear or
not wear a respirator.

Ingestion
Ingestion of radioactive materials is prevented by good housekeeping and good work practices such as "no eating,
drinking, smoking, chewing, or applying cosmetic products" when inside radiologically controlled areas. If you do
not take any of the above items into radiologically controlled areas, you will not be tempted to use them.
You may see drinking water inside radiologically controlled areas for health reasons.
To prevent absorption of radioactive material into the body, we can wear plastic or rubber protective clothing when
working in areas where water is present or the possibility of getting wet is a concern. We can also carefully remove
our PCs when they become wet.
Ensure all wounds are covered and inspected by RPIHP prior to entering a radiologically controlled area. If you
should become injured inside a radiologically controlled area, leave the area and inform Radiation ProtectiodHealth
Physics as soon as possible.

Elimination
Once radioactive material enters the body, there are two primary processes that will eliminate it:
Biological processes will naturally occur that will cause many types of internal contamination to be
eliminated from the body.
Radioactive decay will occur to those radioisotopes that remain in the body. The decay process will reduce
the amount of radioactive material as time passes.
The amount of time required for radioactive material to decay is dependent on the type of material. This can
vary from seconds to many years.
The body contains naturally occurring radioactivity such as potassium we receive from bananas. From an
occupational perspective, the internal dose of concern is from the internal deposition of radioactive material.
There are two primary ways to determine the level of internal radioactivity:
The whole-body count measures the level of radioactivity within the body.
Bioassay is an evaluation of a sample taken from the body and may be more effective in determining where
internal deposition is located in the body as well as how much is present.
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Inhalation through the nose and mouth is the most common way of receiving internal dose. The amount of dose
received is directly related to the radioactivity level of the air breathed and the duration of time in the environment.
The amount of internal dose you are permitted to receive is limited by federal law.

Committed Effective Dose Equivalent (CEDE) - defined as the amount of assigned internal dose that relates organ
dose to the whole-body dose.
Annual Limit on Intake (ALI) - the amount of radioactive material you would have to take in to receive 5 rem
effective dose equivalent or 50 rem to any organ. The federal limit is one ALI per year.
Derived Air Concentration (DAC) - the concentration of radioactive material in air that would result in a dose of one
ALI if breathed for 2.000 hours.
Since the ALI is based on 5 rem in 2,000 hours, then a DAC-hour is equivalent to 2.5 mrem of internal dose (5,000
mrem/2,000 DAC-hr = 2.5 mrem per DAC-hour).
A worker is assigned the task of repairing a door. The area has a dose rate of 24 mrem/hr and also has some
airborne radioactivity. From experience with this door, the worker knows it will take two hours and 20 minutes
(2.33 hours) to make the repair with a respirator or two hours without a respirator. If the job is done without a
respirator, he will receive two DAC-hours internal dose.
Question: If the worker wears a respirator, what will the total dose be?
Answer: (24 mrem/hr)(2.33 hrs) = 56 mrem total dose
Question: If the worker does not wear a respirator, what will the total exposure be?
Answer: (24 mrem/hr)(2 hour) + (2 DAC-hours)(2.5 mremlDAC-hour) = 53 mrem
Conclusion: By not wearing a respirator to do this task, the worker will receive less Total Effective Dose
Equivalent!
When in a radiologically controlled area, there are many types of activities that you may become involved in that can
increase the amount of airborne radioactivity. Some of these activities include:
brushing or sweeping
fans blowing in dusty areas
steam leaks
sanding, grinding, or welding on a contaminated pipe
a wet contaminated area that is drying out
breaching contaminated systems
poor radiological work practices
Be alert to conditions that can increase the airborne activity levels and your TEDE.

Radiation Work Permit
Upon completion of this section, you should be able to interpret and apply information found in an RWP to a
task in a radiological area.
You should be able to:
State the function of an RWP.
Extract information from an RWP (for example protective clothing, dosimetry, and special instructions).
State the responsibility for complying with RWP requirements.
Extract information from a survey map.
State the required action(s) to be taken if the work scope or radiological conditions change so that they are not
within the scope of an RWP.
Page 1 12

Functions of an RWP
A Radiation Work Permit (RWP) contains details concerning a radiologically controlled area. As a radiation worker,
the RWP is one of the most important tools you have available in achieving your ALARA goals.
The RWP has two major functions:
authorizes individuals to enter radiologically controlled areas (RCAs)
provides you with the radiological requirements necessary for you to work in radiologically controlled areas
(RCAs)
RWPs contain information that will help you work safely in radiologically controlled areas by providing details such
as:
dosimetry requirements
protective clothing requirements
special requirements
All requirements contained in RWPs are there to protect you and your co-workers from radiological hazards. The
expectation is: Always be in full compliance with RWP requirements. Failure to do so may result in increased
dose, spread of contamination, or other radiological problems. This could result in the plant being fined, or other
regulatory action, as well as possible disciplinary action.

Changing Conditions
Radiological conditions can rapidly change and result in increased dose rates. Changes can be caused by:
reactor power level
equipment status changes
movement of shielding
other reasons
Therefore, it is important to closely MONITOR your dose. If you discover that the radiological conditions are
different than expected, or if the conditions change unexpectedly, inform others that may be in the area, exit the area,
and contact Radiation Protection (RP)Mealth Physics (HP). If the scope of the job changes while you are working on
a task in a radiologically controlled area, contact RPMP before proceeding.
Examples include:
moving/disassemblingcomponents that were not originally within the scope of the work
opening a potentially contaminated system
moving lead shielding

SNC Radiation Work Permits
An RWP contains information that will help you work safely
around radiation and contamination by providing you with
information such as clothing requirements, dosimetry
requirements, and any other special requirements that will help
you with your job. Specifically, an RWP contains the following
information:
A description of the job or jobs that are covered
Radiological conditions
Dosimetry requirements
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Radiation Work Permit

Protective clothing requirements
Respiratory protection requirements
Special instructions
ALARA briefing requirements
HP coverage

Surveys and Survey Maps
Health Physics documents the survey of radiological conditions and makes the information available to personnel
working in the plant. These are often associated with a particular RWP and work area.
Most surveys are documented on a digital map of the area so that personnel can easily determine the conditions in
their work area. The survey map generally shows a drawing of the area(s) covered by the RWP and includes
information on dose rates, contaminated areas, types of contamination, and other radiological information.
You are required to know the radiological conditions in-transit and work areas prior to entry into these areas.

Radiological Survey Example
Color-Coded Radiation Work Permits
Southern Nuclear uses a color-code system with radiation work permits to help personnel quickly determine
conditions in the work area and risk. Three types of data are included in determining the color:
Dose Rate
Smearable (loose surface) Contamination Levels
Airborne Contamination Levels
The color code indicates the risk as follows:
Color

Risk
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I Green
Yellow
Red

I Low
Moderate
High

Briefing Requirements
All Jobs: Contact HP for area conditions, dress requirements and HP coverage requirements prior to beginning work
activities.
Green RWPs: ALARA briefing not normally required. HP may require a briefing in some circumstances. Check the
RWP for briefing requirements.
Yellow and Red RWPs: ALARA briefing required if individuals are expected to receive over 50 mrem per entry. HP
may require briefings in other circumstances. Check the RWP for briefing requirements.

Signing In and Out of R WPs
Personnel using an RWP are required to read and understand the RWP prior to using it. If you do not understand
requirements on the RWP, see HP for a clarification. All personnel using the RWP are required to follow the
requirements stated on the RWP.
Personnel sign themselves in using a DAD, a touch screen computer monitor, and a dosimeter reader. The reader for
each sign in station will be next to the monitor. The process is very simple and easy to use. Knowledge of computers
is not required to use this system. All major entrances and exits are normally equipped with these computer terminals.

Using the Sign-In Computer
Read the RWP for the work you are doing. Ask HP if you
need clarifications
Obtain a DAD from the DAD rack. These are located at
the sign-in stations.
Place your DAD in the reader
Scan your personal dosimeter number in using the bar code
reader (preferred).
Type in the last 4 digits of the RWP number using the
numeric keypad or the touch screen monitor.
Answer any questions by pressing the touch screen
monitor.
Remove the DAD from the reader.
Make sure it is activated. It should have a reading of 0.0
rnrem.
The DAD will activate the turnstile which will allow a single pers;on to pass.
When you sign-in. the computer will provide dose and dose rate alarms for the DAD you are using. These are set for
your RWP and task. It is very important that you have the correct RWP number and task.
Upon leaving the radiologically controlled areas, you must sign out of the RWP. This resets the DAD and exits you
from the RWP. If you do not do this, the DAD can eventually alarm. When you re-enter, you are ready to sign in
again on the appropriate RWP.
Signing out of the RWP is simpler because the computer will recognize your DAD and will know the RWP number
you used. When signing out. follow these steps:
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1. Place your DAD in any of the readers. This would normally be in the same access point that you entered.
You can sign out at another exit, if it is approved by HP.
2. Enter your personal dosimeter number using the bar code reader, if provided.
3. The computer will provide you with the amount of dose you have received and the amount of dose that you
have available.
4. When sign out is complete, remove your DAD from the reader.
5. Return the DAD to the rack.
6. If your DAD alarmed while in the RCA, notify HP immediately unless otherwise approved to allow
investigation and resetting of controls within the access control system.

1 Note:

If you encounter an unexpected error, or response when exiting the RCA, contact Health Physics.

Radiological Postings and Alarms
Upon completion of this section, you should be able to recognize and understand the plant radiological
postings.
You should be able to:
Define and recognize the following radiological areas and postings:
a. Radiological Controlled Area
b. Radiation Area
c. High Radiation Area
d. Locked High Radiation Area
e. Very High Radiation Area
f. Airborne Radioactivity Area
g. Radioactive Material Area
h. Radioactive Materials Storage Area
2. List the responsibilities for entering and exiting through barricades and doors used for radiation protection
purposes.
3. Define and recognize the following radiological postings:
a. Hot spot
b. Low-dose area
c. Hot-particle area
4. State the potential consequences of violating, moving or altering a radiological posting.
I.

Types of Postings

Several different types of radiological conditions may exist in the plant. High radiation levels and contamination areas
are only two examples. Before entering any type of radiological area, you must meet the requirements of the
Radiation Work Permit (RWP).
It is important for you as a radiation worker to know and understand the definitions of the following radiological
postings so that you can work safely and minimize dose.
Each area is posted according to the specific hazard present via a sign, which has a black or magenta three bladed
symbol on a yellow background. The posting will be accompanied by a statement that says Caution or Danger.

Radiologically Controlled Area (RCA) - An area designated by Radiation Protection (RP)/Health Physics (HP) in
which additional controls are prescribed due to increased risk from exposure to radiation and radioactive materials.
Radioactive Materials Area - An area in which radioactive material is used, stored, or transferred.
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Radiation Area - An accessible area in which a person could receive a whole body dose in excess of 5 mrem in one
hour (5 mrem/hr) at 30 centimeters (about 12 inches) from the source.
High Radiation Area - An accessible area in which a person could receive a whole body dose at least 100 mrem in
one hour (100 mrem/hr) at 30 centimeters (about 12 inches) from the source.
Locked High Radiation Area - An accessible area in which a person could receive a whole body dose at least 1000
mrem in one hour (1000 mrem/hr) at 30 centimeters (about 12 inches) from the source. The sign will have the symbol
of a lock and key. Health Physics controls the keys to Locked High Radiation Areas.
Very High Radiation Area - An accessible area in which a person could receive a dose in excess of 500 rads in one
hour (500 rad/hr) at 1 meter from the source or 1 meter from any surface that the radiation penetrates. VHRAs are
posted with the words Grave Danger.
Airborne Radioactivity Area - An area in which airborne radioactive materials exists in excess of 30% Derived Air
Concentration (DAC) or 12 DAC-hours in a week.
Other Postings:

Radiography Area - "Radiography in Progress" is an area or room where a special high intensity source is used to Xray plant components.
Low Dose Area - A low dose area is an area of lower dose where workers should go anytime they are not actually
working the job, to keep their dose ALARA. Low dose area locations can be determined from radiological postings
and discussions with RP personnel.
Violating or Moving Radiological Postings
Radiological postings serve an important purpose. They warn personnel of radiological hazards in the plant.
Violation, movement, or removal of any radiological posting will not be tolerated. This can result in an unidentified
radiological hazard, increased dose to personnel, regulatory fines, and disciplinary action.

Radiological Alarms
Many areas of the plant are monitored for radiological conditions. Many of these monitors will alarm if conditions are
not within the normal band.
Radiological alarms can be one of the first indications of a serious radiological problem. Improper response or
ignoring a radiological alarm can increase your radiation dose and, consequently, health risk. Anyone who purposely
ignores a radiological alarm will be subject to disciplinary action.
Continuous Air Monitor
Continuous air monitors sample air at various points in the plant.
An alarm indicates that the air being sampled by the monitor has exceeded a preset level of radioactivity.
If this alarm is activated, you should leave the area immediately and notify appropriate plant personnel.
Area Radiation Monitor
These monitors are located in areas where the potential exists for significant changes in radiation levels.
They monitor the dose rates in the area and alarm when dose rates exceed a preset value.
If this alarm is activated, leave the area immediately and notify appropriate plant personnel.
Radiation levels can increase significantly, so be aware of plant conditions.
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SNC Alarms and Expectations
Many parts of our plants are continuously monitored for both radiation levels and airborne contamination. The
following are typical radiological alarms that are used in the plant:
Continuous Air Monitor alarm (CAM) - If the level of airborne radioactive materials is higher than expected
the CAM will alarm. When the alarm sounds, the lights on the CAM will begin to flash.
Area Radiation Monitor alarm (ARM) - If an ARM alarms, it indicates that the radiation level is higher than
expected for the area.
If either of these alarms sound, leave the area and report it to the control room and Health Physics

Radiological Event
In some situations, the Control Room may announce a Radiological Event is occurring based on changes in
radiological conditions in the plant as indicated by CAMS and ARMS.
A page announcement will be made indicating the concern and actions to take. If this occurs, follow the instructions
given over the page announcement.

Ignoring Alarms
Radiological alarms can be one of the first indications of a serious radiological problem. Improper response or
ignoring a radiological alarm can increase your radiation dose and, consequently, health risk.
Anyone who purposefully ignores a radiological alarm will be subject to disciplinary action.

SNC Postings and Barriers
Main entrances to areas where dosimetry is required are equipped with turnstiles.
Turnstiles make sure that every person entering the RCA is signed in on an RWP AND has
a functional digital dosimeter (DAD). Turnstiles are easy to use but the first time you use a
turnstile you may need some help from the Health Physics staff. Make sure you meet the
requirements of the radiation work permit (RWP).
Once you have entered the RCA you will see a variety of postings to assist you in
complying with radiation protection rules and procedures. In the generic portion of the
training you learned about the different posting requirements. The following are policies
specific to the SNC facilities:

Turnstile in Use

High Radiation Areas
Contact HP before entering any high radiation area (areas Z 100mremlhr measured twelve
inches from the source). An HP escort may be required for entry into these areas. In
addition personnel must be signed into an appropriate RWP and be wearing an alarming
dosimeter (DAD).
High Radiation Area
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Locked High Radiation AredExclusion Area
Contact HP before entering any high radiation area. An HP escort may be required for entry into these areas. In
addition personnel must be signed in on an appropriate RWP and be wearing an alarming dosimeter (DAD).
An area where you could receive greater than or equal to 1,000 mrernlhr in the general area. Access to the area is
locked due to the high radiation dose rate.
The Health Physics Departments at each site control the keys and access to these areas.
The signs for Locked High Radiation Areas may contain additional instructions at the
bottom. Personnel should comply with ALL requirements on the radiation protection
posting.
Locked High Radiation
Area

Very High Radiation Area
Very High Radiation Areas (areas measuring 2 500 rad/hr) MUST be locked or guarded
at all times. The keys are under the control of the HP Department.
Personnel entering very high radiation areas must be signed in on a radiation work permit
allowing access to the area. They must have a digital alarming dosimeter (DAD) and
have an HP escort.

Locked High Radiation Area Doors

Very High
Radiation Area

Only Health Physics personnel can sign out keys to Locked High Radiation and Very High Radiation Areas. If you
need access to one of these areas contact the HP department.

If the door must be left open because of work activities in the area, personnel may provide positive access control
while the door is left open. Check with HP for procedural requirements for guarding a locked high radiation area
door.
Locked High Radiation Areas (21000 mremlhour but less than 500 rad/hr), which can not be locked may be either
guarded OR posted and barricaded. These posted areas will have a flashing red light to warn personnel of the
potential danger.
Very High Radiation Areas MUST be locked or guarded.
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Contaminated Areas
An area has to be posted as a Contamination Area when it has >1,000 dptd100 cm2 (beta and
gamma) or >20 dptd I00 cm2 (alpha) contamination. Entry requires RWP authorization and
meeting the RWP entry requirements which includes protective clothing requirements.
Contamination in this case indicates "loose surface contamination" NOT "fixed
contamination. HP may refer to this as "smearable contamination".
Contaminated Area

*Note: At higher levels of contamination the levels will be expressed in mradlhr or rad/hr per
I oo cm2.
Even though 20,000 dpmIl00 cm2 seems like a larger number than 5 mrad/hr per 100 cm2; it is actually a smaller
amount of contamination.
Areas with airborne contamination levels in excess of 0.3 derived air concentration (DAC) are posted as "Airborne
Areas".

Contaminated Area Posting
Any area designated as a contamination area will be posted. This area is typically roped off with yellow and magenta
rope with signs hanging from the rope with the area designation. There is normally an entrance and exit to the area
with a step-off pad (normally one, but there may be more) unless it is a small area (e.g. around a valve, etc.).
The designated entrances and exits are the only authorized ways in or out of any posted area unless otherwise
authorized by HP. Failure to obey these requirements can result in the spread of contamination, personnel
contaminations, and potential disciplinary action.
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Other Postings
Hot Spot - a localized source of radiation that is greater than the general background radiation
level. Hot spots are typically found in spots where crud may accumulate such as piping elbows
low-point drains, and others. Hot spots are marked.

" "P
MOT

Discrete (Hot) Particle Area - An area that contains discrete radioactive particles that can give a
large localized dose in a short period of time. Health Physics may have special instructions for
working in Discrete Particle Areas.
Hot Spot Tag

Obey Postings
You must obey the signs posted in the plant. There are no exceptions.
Signs warn of hazards in the area, Alpha Monitoring signs alert you that alpha radiation has been detected.
If you have a doubt about the meaning of a sign or how it applies to you, contact Health Physics for clarification.
The consequences of not following instructions on signs can include overexposure to radiation, inhalation of
radioactive material, the spread of contamination and disciplinary action.

Do Not Cover Up or Alter Signs
Postings in a nuclear plant are required by law. To cover them up, places the plant in a position of not complying with
federal regulations.
Do not move, alter, or cover up radiological postings. They are there to warn you and others of potential radiological
hazards.
Do not use these materials for non-radiological purposes.
The signs, ribbons, ropes, and tape used by Health Physics should not be used by any other group or for any other
purpose.

Activities Higher Than Eight Feet Above the Floor
The Health Physics staff routinely performs surveys in radiation controlled areas of the plant. Typically, HP
technicians will survey up to 8 feet above the floor. If, however, you are going to work higher than 8 feet above the
floor level in a radiation controlled area, you must notify HP prior to the start of the work so they can survey the area.
Working above 8 feet includes your physical body as well as tools (such as ladders and extension tools) that may
allow a worker to reach above 8 feet. Also, if you have to work beyond the area that was surveyed, HP must be
contacted again so that another survey can be performed.
When working in the overhead areas, pay close attention to postings at the floor level. Do not cross over floor level
boundaries without permission from HP.

Radioactive Waste
Upon completion of this section, you should be aware of the importance of (and methods for) minimizing the
generation of radioactive waste.
You should be able to:
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I.
2.
3.
4.
5.
6.

Define "radioactive waste."
Contrast the disposal costs of radioactive waste versus non-radioactive waste.
State the methods for minimizing the generation of radioactive waste.
Explain why it is important to keep contaminated and non-contaminated waste separate.
Explain why it is important to keep wet and dry contaminated material separate.
Explain why it is important to keep contaminated and hazardous waste separate.

Definition
Radioactive waste is defined as any radioactive material that must be disposed.
Examples of potential radioactive waste:
used protective clothing (PCs) that cannot be used again
used tape, gloves, and plastic bags from contaminated areas
packing material brought into radiologically controlled areas
chemicals and materials that are contaminated from being used in the plant
The cost to dispose of low-level radioactive waste is very expensive when compared to non-radioactive waste.
Reducing low-level radioactive waste improves our economic position and reduces the amount of radioactive material
that needs disposal. Additionally, due to the decreasing number of disposal sites, storage, and burial cost are
continually increasing.

Page 122

Methods for Reducing Waste
Some methods that you can use to reduce the amount of low-level radioactive waste are:
Use nylon bags that can be laundered, tool bags, and drop cloths in place of plastic bags and sheeting.
Use good judgment and think ahead. Bring only those items and quantities into radiologically controlled
areas that you will really need:
+ only the parts and tools actually needed for the job
+ no parts containers or packaging materials
Never mix wet and dry waste, since wet wastes are more expensive to dispose of and are much harder to work
with.
Re-use contaminated tools and equipment for work in a contaminated area, if possible. These tools are stored
in a designated area and distinctively marked.
Protect tools and equipment from contamination prior to entry into a contaminated area.
Contact appropriate plant personnel before disposing of waste water. This includes water collected from
leaks in the plant. Reducing the amount of water that must be processed saves money.
Any trash items discovered inside a radiologically controlled area (RCA) should be immediately disposed of
in an appropriate trash receptacle.
Many other practical ways exist to reduce radioactive waste. Use good judgment and common sense.

Separating Waste
When putting waste into the trash, keep radioactive waste separate from non-radioactive waste. If the two are mixed
together, there will be cross-contamination that will require someone to go through the trash and separate the two.
This takes considerable time and manpower and it almost always increases the amount of low-level radioactive waste.
Put contaminated trash into the appropriately marked containers.
Never mix wet and dry wastes since wet wastes are more expensive to dispose of and are much harder to work with.
Do not put any hazardous waste/chemicals (aerosol cans, lubricants, dyes, electronic devices or parts) into low-level
radioactive waste. It becomes even more difficult and expensive to dispose of combined waste due to the additional
restrictions that apply to chemical and hazardous waste disposal.
Be sure to contact the Chemistry or Environmental groups before disposing of any hazardous waste or chemicals.
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Rights and Responsibilities
You always have the right to review your radiation dose record. To do this, contact HPIRP (dosimetry).
You are always responsible for:
maintaining your dose ALARA
working in compliance with RWPs
following directions from Radiation ProtectionIHealth Physics personnel (either written or verbal), including
stopping work when directed
knowing what your personal dose is
staying within the limits, levels, and guidelines regarding personal dose
keeping HPIRP plant management informed of radiological violations and abnormal conditions
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