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Training Programs
PURPOSE

The purpose of this procedure isto describe the Nuclear Plant
Qperator Training Programs. This docunent sunmarizes and consoli
dates training requirements for all nuclear operating personnel.

SCOPE

Thi's docunent prescribes the training requirements and nethods used
by the Tennessee Valley Authority (TVA) to provide its operations
personnel with the know edge and skill required for the safe and effi
cient operation of its nuclear power plants. 1t describes TVA policy
concerning training program approval, operator selection, methods

of training, operator evaluation, instructor qualifications, and

the requirements for advancement through the four operator classifi
cations conprising the shift operations crew at TVA's nuclear plants.

A program description of all TVA nuclear plant operator training for
nonlicensed and |icensed operators isincluded i nthis document
beginning with the newy hired student operator and concluding with
shift engineer.

The objective of these operator training programs isto ensure that
a fully qualified operations staff isnmintained for the safe oper
ation of TVA's nuclear plants. |nachieving this objective, TVA
conplies with NRC regul ations.

PROCEDURE FORMAT
The manual isorganized i nthe follow ng manner:

1. Abbreviations and Definitions
I'l. References
11, Summary of Operator Training

This isan overview of the entire operator training pro-gram
beginning with nuclear studeni. operator training and describing
the training requirements for each operator position at the
nucl ear plants.

I'V. Nonlicense Training Prograns
V. License Traiiuing Prograns
VI.  Review of Nuclear Qperator Training Prograns and Rel ated
Material s
VIT. Documentation of Training Records

CGeneral Revision
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|'V. DI STRIBUTI ON

I'naddition to the standard program manual distribution list, this
procedure i sdistributed as follous:

Brownp Ferry Nuclear Plant (BFN) (10,
Sequoyah Nuclear Plant (SQV) (8)

Vatts Bar Nuclear Plant (VEN) (10)
Bel I efonte Nuclear Plant (BLN) (3)

Power (perations Training Center (POTC) (6)

Addi tional copies may be obtained upon request-from the Super vi sor;
Records/ Manual Control Unit.

Attachments

Ceneral Revision
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1. ABBREVIATI ONS AND DEFI NI TI ONS

4

Ase - Agsigtant Shift Engi~neer

Avo . Assistant Unit Operator

,NCO -- Nuclea~r Central Office

YOTP - nuaciear Qperator Tral ~ningProgrim
Nh- Nucl ear Training Bratch

NPPFC - Nucl ear Power Plant Fundamentals Course

JT--O-the-job traiani~g

GNP Ofice of Nuiclear Powetr

WC  Power Qprrationa Triainig Center

PWR  rresstiizea Water Reactor

QA  QMdlity &iissrance

Ri,- cath, License (same as RO)

RO A actor Qperati~r

BE -Shift Engineer

" O~ Senior Reactor Operator

-W- Unit Qperator

gty, Definitions

1. Definition *f terlns

Academi ¢ Trai nl ng- Successful Iy cnpldeted col | ege- | evel

work which may lead to a recognix'd dogree i na discipline

related to the position i nquestion,

Academ ¢ Proba ion--A two-week probationary period into

which a sudent operator isplac-edwhen An academic subject

is failed or insofficleat progreox i snsade.

General Revision
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Acadeni ¢ Subject--1n the NOTP, the acadenic subjects are
as follows: algebra and trigononetry, water chenistry,
physics, thernodynanics, calculus, report witing, English
conposition, industrial psychology, oral conmunications,
and solid-state principles.

Accreditation Exam nation--An exanination administered
by an exanining board which normally consists of two or
three examiners. Used for the purpose of upgrade prior
to promotion.

Accredited--Certified as being conplete inall the
TVA requirenents necessary for an enployee to hold a
particul ar operating position.

Accreditint Subconmittee for Cperator Training--This
comittee consists of the follow ng membership:

a. (One representative of the Office of Nuclear Power

b. One representative of the International Brotherhood of
Electrical Wrkers

Cc. Avrepresentative of the Office of Nuclear Power,
Personnel Services Staff will serve as chairman
secretary.

Boi | ing Wat er Reactor (BUR)--A reactor i nwhich water,
used as both coolant and moderator, is allowed to boil
inthe core. The resulting steam i sused to drive a
t urbi ne.

Central Conmittee for Operator Training--This committee
consists of the follow ng nenbership-:

a. (ne representative of the Division of Fossil and Hydro
Power, one representative of the Office of Nuclear Power,
and one representative of the Division of Power System
Qperat i ons.

b. One representative of labor fromthe International
Brot herhood of Electrical \rkers.

C. Arepresentative of the Office of Nuclear Power,
Personnel Services Staff will serve as chairman
secretary.

doneral Revision
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Certification Exanination--A performnce exanination
conducted on a simlator by an examiner (simulator
instructor or other qualified person) which shall
demonstrate the candidate's ability to:1

(1) Manipulate the controls i na safe and conpet ent
manner,

(2) predict instrument response and use instrumentation
avai | abl e,

(3) follow applicable procedures,

(4) understand alarms and annunciators and take
proper action, and

(5) comunicate pronptly and effectively

This exanination i sone method of deternining whet her
or not an operator trainee i scertified to take the
NRC |icense exanination.

Col d Li cense-~NRC reactor operator (RO or senior reactor
operator (SRO) licenses obtained prior to initial criticality
of the subject reactor are termed '-cold |jcenses."

Fossi| Plant--An electric generating station Using heat
produced from fossil fuel's as the primary energy source.

Ni sh School Di pl oneEqui val ence- - Successful conpl etion of
the General Education Devel opment (GED) test i Sthe only
accept abl e equi val ence.

Hot Li cense--NRC RO or SRO licenses obt maed subsequent
to the in'itial criticality of the reactor are termed "hot
l'icenses."

Joint Committee - f @per at or Training--This comittee
consists of the following membership:

a. Manager, Cffice of Nuclear Power or adesignated
representative

b. One representative-of the International Brotherhood
of Electrical Wrkers

C. Arepresentative of the Office of Nuclear Pover,
Personnel Services Staff will serve as chairman
secretary.

'AS3.1s 1981, Sicto 5.2.13.32.

Ceneral Revi sion
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Li censed Reactor Qperator--Any individual who possesses an
operator's [i-cense pursuant to Title 10, Code of Federal
Regul ations, Part 55, "Operators' Licenses."

Li censed Senior Reactor Qperator--Any individual who
possesses a senior reactor operator's |icense pursuant
to Title 10, Code of Federal Regulations, Part 55,
"Operators' Licenses."

Local Subconmittees for Qperator Training--These subconit
tees consist of the follow ng nenbership:

a. (One representative of the Office of Nuclear Power

b. One representative of |abor--a menber of the Inter
national Brotherhood of Electrical Wrkers--for each
subcom ttee at each nuclear plant and the POTC

c. Avrepresentative of the Office of Nuclear Power,
Personnel Services Staff will serve as chairmar
secretary.

Nucl ear Pl ant--An electric generating station using heat
produced inanuclear reactor as the primary energy source.

Nuia o0e |In xgrec-Eprec acquired in

the preoperational and startup testing activities or
operation of nuclear power plants. Experience i ndesign,
construction, and operational training may be considered
applicable nuclear power plant experience and should be
evaluated on a case-hy-case basis. (Two years of such
experience equals one year nuclear power plant experience.)

a. Experience acquired at militdry, Uonstationary,
propul sion, or production nuclear plants may qualify
as equivalent on a two-for-one basis up to a maximm
of three years.

b. Training may qualify as nuclear power plant experience
i facquired inreactor similator training program to a
maxi mum of three nonths' credit.

C. On-the-job training may qualify as equival ent to
nucl ear plant experience on a one-for-one basis
up to a maximum of two year's credit. 4

Nucl ear Practor--Any assenbly of fissjonable naterial
w cK ~isdni esgid to achieve a controlled, self-sustaining
neutron chain reaction.

WAI3. 1, 19811, loa-c

deneral Revision
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Nucl ear Training Branch--A branch within the Division of
Nucl ear Services which i sdirectly responsible for the
devel opnent, adninistration, and evaluation of all plant
specific or generic training and requalification of
operational, engineering, technical, and maintenance
personnel i nthe Office of Nuclear Power.

On-the-Job Training (QUT)--Participation i nnuclear power
plant startup, operation, nmintenance, or technical services
as atrainee under the direction of experienced personnel.

erator--An enployee who i saccredited for some power
plant operating position other than student I, I1,[ll,
or 1'Vand who 1 scurrently performng duties i nthat
classification.

Period Exam-The final written or oral examination which is
adninistered at the conclusion of each period of the NOTP.

Power Qperations Training Center (POTC)--A centralized
educational facility to provide plant-specific or generic
training and requalification of operational, engi neering,
technical, and maintenance personnel inthe Cffice of
Nucl ear Power.

Pressurized Water Reactor (PWR)--A power reactor i nwhich
heat i stransfer-red fromthe core to a heat exchanger by
wat er keBt. under high pressure to achieve high tenperature
without boiling. Steam i sgenerated i nthe secondary system

Productive Vork--\Wrk performed by a student or operator
who i sas~signue3 to and actually perforns the work of a
regular operating position as apart of QT for a position.

Rel ated Technical Training--Formal training beyond the

higco-olevel intcical subjects associated with
the position i nquestion, such as acquired i ntraining
school's or programs conducted by the mlitary, industry,
utilities, universities, vocational schools, or others.
Such training programs shall be of a scheduled and planned
length and include text material, lectures, and frequent
examnations. This includes training obtained through
Conpl etion of |esson assignments on technical material and
through study of anr manufacturers' bul letins, diagrans,
and related naterial used for instructional purposes.

General Revision

TVA 1M 0014PI.M
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Remedi al Period--(A) For student operators--(I) the
additional tine served intraining because of failure

of a step witten or oral exanination, or (2) specific
tinme of evaluation due to a student's failure to satis
factorily progress within a step or period of training.
Additional training tine i snot required. (B)For
operators--a period of ineligibility for formal training
or reexam nation.

Shall, Should, and May--The word "shall" isused to
deoe a requirement; the word "should" to denote a
recomendation; and the word "may" to denote pernission-

neither a requirenent nor a reconmendati on.

Speci al Training--The time inwhich operators are renoved
fromregular duties and assigned to another plant or another
location ina plant for training.

Step Ex --The witten and oral examnation which is
conducted at the conclusion of each step of the NOTP.

Student Operator--An enpl oyee, classified as a student
operator 1, 11, 111, or IV, who i straining for an
operating position.

Training Phases- - Phase 1--The portion of the NOTP conducted
at the POTC. _ _
Phase |T--The portion of the NOT? conducted at the assigned
pl ant.

Trai ni ng Revi ewDoar d- - A board (@mittee) which is
conposed of the plant manager, the operations and
engineering superintendent, plant operations supervisor,
gand training shift engineer or plant training section
super vi sor.

Uprd rann-h training which an accredited operator
enters t obcm qualified for another operating position
on the sane or ahigher level than his/her present
classification.

Genral Revision
TVA ~MM 10001461
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2. Definition of positions

Shift Engineer (SE)--The SE on duty isindirect control

of the plant, including the startup, operation, and shut
down of the reactors, turbogenerators, and their auxiliaries
The SE has direct supervision over the operating personnel
on his shift and has control over the actions of other
personnel while they are involved with plant systens or
conponents.

Assistant Shift Engineer (ASE)--The ASE i s under the

i medi ate supervision of the SE.  He supervises the work
of operators and others assigned to him and perforns
meni pul ative operation of equipment as required.

Unit Qperator (UO)--The U) isunder the inndiate
supervision of the ASE and the general supervision of
the SE.  He supervises one or nore assistant ur*¥i
operators and others assigned to his. He isresou.:ible
for the safe and efficient operation of one unit and
appurtenant equi pment which he normally operates from
the main control room He may performwork outside

the main control room as assigned.

Asitn nt2—~ao A -h AU isunder the
ismdiate  -supervisioh the UOand the general
supervision of the ASE.  He may supervise the work
of laborers or others assigned to him He perfornms
work requirements and assists inthe operation of
equi pnent within wel | -defined areas throughout the
plant.

General Revi sion

TVA iwec odat



Titl:

IVA'in

PAGE 12  DATE MR 15 113

NUCLEAR PLANT OPERATOR TRAINING PROGRmS

(Formerly Procedure No. 2.2.5) PROCEDURE
NO, 0202. 05
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10 CFR Part 55, January 1984 - Qperators' Licenses.
Letter fromDarrell G Eisenhut, Director, Division of Li censing,
NRC, to all Power Reactor Licenseobs and Applicants for Cperating
Li censes, Decenber 16, 1981.
NURG 0737, Clarification of Thl Action Plan Requirenents,
Cctober 31, 1980. (Letter fromDarrell G Eisenhut, Director,
Division of Licensing, NRC, to all Licens~ees of Operating Plants
and Applicants for Qperating Licenses and Hol ders of
Construction Permits, Qctober 31, 1980 (A02 801110 008).
NUREG | oal , QOperator Licensing Exaniner Standards, Cctober, 1983.
Letter fromDarrell G Eisenbut, Director, Division of Licensi ng,
NRC, to all Power and non-Power Reactor Licensees, Applicants for
aeu Qperating License and Hol ders of a Construction Pernmi~t
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N, Part 111, Sections 4.1, Quality Assurance Records,
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Reference Docuemnts
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SUMVARY CF OPERATOR TRAINING

The TVA o,oerat or training process begins with candidate selection
for enrol Iment into the Nuclear Operator Training Program for
initial operator training. Successful conpletion of this pro
gramresults i naccreditation as an Assistant Unit Qperator,

at which t-iae the candidate i spermanently enployed on the TVA
Qperations Staff. Subsequent to accreditation, an AUOmay attenpt
to promote to Unit Qperator, then to Assistant Shift Engineer,

and finally to Shift Engineer. To be eligible for accreditation
and tenure inthese positions, the candidate nust neet all
applicable requirements for training, experience, and NRC
l'icensure.

Instructors who are enployed by TVA for operator training nust
meet applicable requirements for instructor certification and
conpetence intheir fields of learning. 1 naddition,, instructors
who are operators must neet certain requirenents as to operating
position and NRC liceasure.

A. Candidate Selection

The ni ninum qual i fying requirenents for candidates entering Itk
NOTP are as fol | ows:

1. Age. nust have reached 18th birthday.

2. Education: nust have conpleted high school or present

authentic records of satisfactory conpletion
of the equivalent.

3. Test: candidates nust have taken and scored high on the
power plant operation section of the US  Enploy
ment and Test Services General Aptitude Test
Battery (CATS).

The final selection of candidates will be made i naccordance
with the certification policy of the Office of Nuclear Power
(ONP) Personnel Services Staff. TVA's enploynent sel ection

| ssubject to satisfactory conformance to general employment
policies of TVA. Nothing i nthis selection shall be construed
to mdify the legal requirenents inposed uapon TVA with retard
to the employment of personnel.

General Revisioa
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Candi dates who have been selected for jnterviews nust take and
satisfactorily pass the following:

I . Psychol ogi cal exam nations
2. Security test battery
3. Medical examnations
During the interview candidates will be given the follow ng:
1. Training programorientation
2. Nuclear plant tour (insofar as reasonably possible)
3. Personal interviews
B. Nuclear (Nonlicensed) Operator Training Program (NOTP) Summary

The Nuclear Qperator Training Program (NOTP), formerly

titled as the Nuclear Student Generating Plant Qperator
(NSGPQ Training Program was devel oped by joint management

| abor conmittees consisting of TVA management and represen
tatives of the International Brotherhood of Electrical Wrkers
(IBEW Union. The training isadninistered and conducted by
the local management-|abor conmittees i naccordance with the
policies and procedures established by the Central Committee
for Operator Training.

The "!OTP i sa conprehensive 113-week training program which is
designed to give the student operator a good fundam ental back
ground inall facets of nuclear power plant operation. The
program i sdivided into fc~r periods of training and each period
must be successfully conpleted before the student may advance
to the next period.

The NOT? i sa recognized program by an~accredited institution

leading to a two-year Associate of Science Degree i nMechanical
E~njineriag Technol ogy (Nuclear Power Qperations Option).

General Revision
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The following outline. listing the various facets of the program.
describes tho training requirements of the student candidate after
placement in the training program and prier to assig 1t as a
permanent  AUQ

Period | Mtathematics. physics. chemistry, plant secondary
system

Period 1l Electrical theory, turbines

Period IIl  Reactor theory and technology, Plant Miechanica and

Electrical Systems
Period 1V AJO Bresk-In, and On-the-Job Training (0JT)

Any - ident %6. resigns or is dropped from the NOT? is
ineligible for reenrollment in this program.

During the training program. weekly written exaninations shoul d
be administered to the students. These examinations will be
available for review by the local and accrediting subeorns'' es
toaid indetermning the progress of all students in' at

All step and pejded final examinations for Periods | 1L, anc .11
should be conducted prior to the completion date for that. stel
and period. The Period IV final examination shall be schedu...4
as seein as possible after the date of complet~ion of Student V.

Examinations--Only written ovi'minations where appropriate vil
be administered for each academic smaject. Final written and
orai caminations will be administered for Student 1, Step 2;
Student 11, Steps | and 2; and Student 111, Steps 15 and 2. (A
final written examination viii be administered at the end of
Student 111, Step IA) The oral examination for St~vient 111,
Step IAwill be included with the Student 111, Step 13 oral
examination. A final oral examination will be administere!

i nStudent 1V,

WittenPart--The witten examinations, consisting of j uestions
on the technical know edge obtained through related traini ng,
will be scheduled and administered by the |ocal subcomittee or
designated representatives.

Oral Part--The oral examinations, which are a&dministered in
order to evaluate a student's understanding of the subj ects
presented during the specified training period, will be
schedul ed, adninistereti, and graded by representatives of

the local subconities inthe cases of Students 1, 11, and

Il and by the accrediting subconittee or its designated
representative in the case of Student IV. The class instructor
will not take part inthese exanminations. The examiners for
student operators si~ould be accredited unit operators or higher
classifications (i.e., an ASE or SE).

Revi si on
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Upon satisfactory conpletion of all the requirements for any
period of the NOTP, the st'adent. shall bL reclassified as appro
priate to the next higher classification beginning at the next
pay period. However, the next period or step of traini ng
shoul'd begin on the Monday following the step exam nation.

The local subconmittee may recommend that a student be placed
inarenedial period at any time the subconittee deternines

that the student's progress isunsatisfactory. A stualent
failing the witten or oral exanination for a training step

will be placed ina remedial period and then reexanined upon
reconmendation of the local subcommittee and the accrediting
subcormittee. Avrenmedial period will not be granted if one has
been granted previously during the same phase of trai ni ng. Ifa
remedial examnation isfailed, the local subcomittee will
recomend that the student be removed from the training program

The length of the remedial period for nuclear operators is
two weeks fat Phase | and only one remedial i nPhase | s
allowed. Phase | of the training program includes periods
1, 11, 44d 111, steps 1A and | Bconducted at the POTC. A
two-weei renmedial period isgranted for student IIl step 2
of Phase | lat the assigned plant.

Afive-week remedial period isgranted for student |Vof
Phase 11 at the assigned plant. Only one renedial is allowed
i nPhase 11 at the assigned plant.

A student may continue to participate in all training activities
while o1 remedial.

For academic subjects at the POTC, the local subcommittee may
recommend that a student be placed on acadenic probation. | f
a student operator fails to satisfactorily pass an academic
course or fails to make satisfactory progress during the
course, he/she will be placed on academic probation for a
period of two weeks. Tutoring may be available for any
student operator 03 probation. At. the end of two weeks, a
course challenge exanination will be administered or, in

the case of unsatisfactory progress, the student's weekl y
examnation performance will be evaluated. Unsatisfactory
progress or failure to obtain a passing grade i nthe course
will result inthe subconmiittee's recomendation for renpval
from the training program.

A student operator will be alowed only one probation for a
given academic course and a total of two while at the POTC
(phase 1). Failure of or unsatisfactory progress ina third
academc course will result ina two-week remedial p-~riod.

Genera Revision
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C. Qperator Training Organization and Instructors for Cperator
Trai ni ng

1. Organization

a. The Cperator Training Goup (OTG isthat part of
the Nuclear Training Branch which isresponsible
for the devel opment and adninistration of all
operator training conducted at both the nuclear
plants and the POTC. The OTG i sheaded by a Goup
Supervi sor who reports to the Chief, Nuclear Training
Branch or his assistant. The OTG i sdivided into
sections which are headed L, section supervisors who
report directly to the Goup Supervisor. Sections
may be subdivided into units for facility of admn
istration. Unit supervisors report to their section
supervisors. The instructors and other staff menbers
enpl oyed by the OTG report to their unit or section
super vi sor.

b. Until such tine as the Sequoyah training organization
i sbrought within the Qperator Training Goup, operator
training at Sequoyah i sunder the direction of the
Training Shift Engineer who reports to the plant
Operations Section Supervisor.

2. Qualification of Training Supervisors

Personnel selected for positions as Goup Supervisor,
Section Supervisor, Unit Supervisor or Training Shift
Engi neer shall have a broad degree of experience in
training and admnistration, shall hold or have held an
NRC SRO license or certificate on a TVA nuclear plant,
shoul d be an accredited Shift Engineer, and shouFd be
certified i nthe techniques of instruction. These
supervisors shall also be enrolled inapplicable
requal i fication prograns and meet all other conditions
of their licenses if they presently hold a license.
Supervisors assigned to precritical stations need not
hold an NRC license nor attend requalification training)3

3NRC requirement, NUREG 0737, Enclosure 3, Section 1.A 2.1 Harold R
Denton letter, Enclosure 1, Section I.A 2.c. (footnote)

L General Revision
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3. Conduct of Business between OTG and the Nuclear Plants

Inregard to training mtters, the plant training section
supervisor or training shift engineer serves as |iaison
between the Nuclear Training Branch and plant managenent.
This does not prohibit any section or unit supervisor from
comuni cating with plant managenent directly as |long as
the plant training section supervisor or training shift
engi neer i sinformed.

4. Instructors for Cperator Training
a. Qperator instructors
(1) Instructors for RO, SRO and Requalification Training

Instructors for |icensed operator training prograns
(cold or hot license or license requalification)
shall hold or have held an NRC SRO |icense.

Al licensed operator instructors shall be enrolled

i nappropriate requalification progranms to ensure
their cognizance of current operating history,
problens, and changes to procedures and administrative
limtations.4

Qperator instructors at nuclear plants which are
inaprecritical situation may not be SRO I censed
nor attend requalification training.

ALl instructors for |icensed operator training
shal | meet the requirements of Program Manual
Procedure 0202.03, "Instructor Certification Program"

Instructors for |icensed operator training prograns
should be selected from accredited ASEs, SEs, or
others as approved by the Chief, Nuclear Training
Branch.

(2) Instructors for Nonlicense Qperator Training
ALl instructors for NOTP Nonlicensed Qperator
Training shall neet. the requirements of Program

Manual Procedure 0202.03, "Instructor Certification
Program”

"NRC requirement, NUREG 0737, Enclosure 3, Section |.A 2.1, Harold R

Denton letter, Enclosure 1, Section |.A 2.e.
S'bid., Section I.A2.c (footnote)

General Revi si on
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Shift engineer instructors of nuclear plant operator
classes a'. the plants or the POTC should be selected
from accredited ASEs, SEs, or others as approved by
the accrediting subconnmittee.

Assistant shift engineer instructors of nuclear
plant operator classes at the plants or the POTC
shoul d be selected from experienced ASEs or others
as approved by the accrediting subcomitt ee.

Student Instcuctor--Nuclear RL instructors of nuclear
plant student operator classes should be selected
from experienced unit operators or others as approved
by the accrediting subcommittee, and shall hold a
current RO license on a TVA nuclear plant.

Student Instructor--Nuclear instructors of nuclear
plant student operator classes should be selected
from experienced unit operators or others as
approved by the accrediting subcommittee.

Unit Operators and Assistant Unit Qperators assigned
to serve tenporarily as instructors for nonlicensed

training courses should be selected from experienced
personnel inthese classifications or others as
approved by the .accrediting subcommittee.

Prof essi onal educators

Contractual arrangement* with outside groups, such as
colleges, will be available to provide instruction for
portions of the TVA operator training prograns.

Vendor training instructors

Some speci alized training may be provided for operators
by vendors of major equipnent such as reactors and
t urbogenerators.

Specialists

Some operator training progranms include segments which
may be t~uaght by qUalified individuals such as ntuclear,
electrical, instrument, safety, health physics, or
chem cal specialists
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D. Upgrade Training

An operator who does not neet all of the training requirements
for an operating position of the next higher level iseligible
for upgrade training, provided the operator isfully qualified
for the current position and that the service tine requirements
for the position sought are either conpleted or will be com
pleted by the date of the accrediting examination. Operators
may be approved to participate i nupgrade training to become
qualified for additional operating positions on the sane |eve
when operating conditions pernit. Successful conpletion of a
prelimnary exanination may be required before a candidate
enters any phase of upgrade training

ALl placenent into operating positions requiring an NRC |icense
are made contingent upon the operator's ability to obtain the
appropriate license. Should an operator fail to obtain that
license, upon a second unsuccessful attempt, the operator

Wil be returned to aformer permanent classification or
placed ina position not requiring a license.

The following requirements are listed to indicate the potential
progress of an AUO to the highest onshift operating position-
that of anuclear plant SE

1. Assistant unit operator (AUO to unit operator (UO:

a. Applicants for RO licenses shall have two years of
power plant experience.* (ne year of this shall be
nucl ear power experience.

b. Mst have a mininum of six mnths at the site for
which the license i s sought.

C. Mist be accredited as a nuclear plant AUO for a
mninum of 12 nonths before entering Electrical
Step 2B or RO license training.

d. Mst have successfully conpleted Step 2B, Electrical
Upgrade Trai ni ng.

e. Mist have successfully conpleted the Cold or Hot License
Program passed the RO certification, and the UO accredi
tation examnation. A permanent UO position i s contingent
upon obtaining the NRC |icense required for perforning
the active duties of the position.

"NRC requirement, NUREG 1021, Standard ES-109, Section B.l.a

7 hLhd,

CGener al

TVA 1929C (ONP.14I)

Section B.1.h.

Revi si on
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f. An AUO may also becone a UO by the transfer nethod for

new plant staffing. The accrediting subconmittee may
examne and accredit AUOs for transfer and pronotion
into the UO classification at new plants during the
initial staffing process. Accreditation gained inthis
manner--nmust be followed by transfer to the designated
plant, conpletion of the license certification program
and obtaining the NRC license required for performng
the active duties of the position. The transfer method
I s recognized for no other purpose.

2. Unit operator (UQ) to assistant shift engineer (ASE):

a.

b.

Mist be accredited as a nuclear plant UO

Mist have served tenmporarily or permanently as a
uni t operator for at least 12 nonths prior to the
adm nistration of the ASE accrediting exanination.

Mist serve a minimum of 12 nonths as a UO with an
RO license prior to entering SRO license training. 8

Mist conplete electrical training (Step 3) and pass
the qualifying examination given by the accrediting
subcormittee at the conpletion of this training.

Applicants for senior operator |icenses shall have
4 years of responsible power plant experience.
Responsi bl e power plant experience should be that
obtained as a control room operator (fossil or
nuclear) or as a power plant staff engineer involved
inthe day-to-day ac .vities of the facility, com
mencing wth the final year of construction. A
mexi num of 2 years power plant experience may be
fulfilled by academc or related technical training,
on aone-for-one time basis. Two years shall be
nucl ear power plant experience. At least 6 nonths
of the nuclear power plant experience shall be at
the plant for which he seeks a Iicense.?

Al requests for ASE examinations shall be made in
witing to the Chief, Nuclear Training Branch
(attention:  Supervisor, Qperator Training Goup).
These requests nust have the sanction of the plant
manager .

BNRC requirenent, NUREG 0737, Enclosure 3, Section I.A2.1., Harold R

Denton letter,

Enclosure 1, Section A l.b.

9 bid. ItEnclosure 1, Section A l.a.
0 an-d ~--There are no footnotes 10 and 11 inthis procedure. The next
footnote i snunber 12.

General Revision
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g. Mst have conpleted the Cold or Hot License Program
and passed the SRO certification and the ASE accredi
tation examination. A permanent ASE position is con
tingent upon obtaining the NRC license required for
performng the active duties of the position.

h. An unlicensed ASE may performwork on a nuclear unit,
provided the work i s performed under the direction of
the SRO i ncharge of the unit.

Note: Precritical applicants and/or fossil
transferees will be required to neet
uni que qualifications.

3. Assistant shift engineer (ASE) to shift engineer (SE):

a. Must be accredited as a nuclear plant ASE and nust
have served 15 nonths as an ASF or have a combina
tion of experience as an ASE or SE instructor for
a mninmumof 15 nonths, 7 nonths of which nust have
been as an ASE ina plant. Tenporary tinme served
prior to NRC license requirements shall count toward
fulfilling this mninumtine ingrade.

b. Shall have five years of power plant operating
experience.

c. Shall have an NRC SRO |icense.

Note:  Precritical applicants and/or fossil
transferees will be required to neet
uni que qualifications.

d. Al requests for SE examinations shall be made in
witing to the Chief, Nuclear Training Branch
(attention:  Supervisor, Qperator Training Goup).
These requests must have the sanction of the plant
manager. Al candidates for SE positions will be
personal |y interviewed by the site director.

e. Must pass the TVA accrediting exanination for SE

General Revision

TVA 7029C tGNP146)
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' V. NONLI CENSE TRAI NI NG PROGRANB
A. Nuclear Operator Training Program (NOTP)
1. Purpose

The NOTP offers formal training for promotion of nuclear
student operators to AUGs.

2. Description

Students inthe NOTP spend 71 weeks at the POTC, dividing
their time between the classroom and plant observation train
ing. The NOTP students spend an additional 42 weeks in
classroom and 0QIT at a nuclear plant before promoting to AUQ

Not e: Academic courses will be scheduled as required for
the optinum training of each individual class.

3. Prerequisites

Basic requirements for selection of students include a high
school education; 18 years of age or older; an aptitude for
mat hematics, science, mechanics, and electrical theory: and
good physical and psychol ogi cal health.

4. Evaluation and documentation

a. For academc subjects, the nininum acceptable grade for
weekly written examinations and course average shall be
65 percent. The nininum acceptabl e grade for acadenic
course chal | enge examnations shall be 80 percent.

b. For technical subjects, the ninimm acceptable grade for
weekly written examinations, step witten examnations, and
course average shall be 70 percent. The mini num acceptabl e
grade for oral exaninations shall be satisfactory as
determned by the oral exanination board.

c. The following will be sent to Adninistrative Services,
Training Records, at the POTC

(1) Each trainee't weekly exam nation score.
(2) The original weekly examnation if scored
unsatisfactory with another trainee's
exam nation which i sscored satisfactory.
(3) Al final step witten and oral exaninations.

Refer to part VIl of this procedure for QA record
requirements.

CGeneral Revision

TVA 1020C (ONOL1451
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5. NOTP outline (113 weeks)

a. Student |

(1) Step
(a)

(b)

(2) Step
@)

(b)

(c)

(d)

General Revision

TVA 7029C (ONPM46)

(28 weeks)

1--Mathematics, physics, and chemistry (9weeks)

Nucl ear plant introduction

1) Introduction to nuclear power
2) Orientation

3) Radiation safety

Academ ¢ subjects

1) Agebra and trigononetry | and I
2) \Mter chenmstry

3) Introduction to physics

2--plant secondary systens (19 weeks)

Print reading

1) Flow diagrans

2) Control diagrans
3) Logic diagrans

Auxiliary equi pnent
1) Pumps

2) Ar conpressors
3) Feedwater heaters
4) Evaporators

5) Denineralizers

6) Filters

7) Valves

| nstruments

1) Flow

2) Level

3) Pressure

4) Tenperature

Operating procedures

1) Cearance procedures

2) Systemoperating instructions (SOs)
3) General operating instructions (GJs)

Systens

1) Condenser circulating water
2) Condensate

3) Feedwater

4) Steam

5) Conpressed air

6) Cooling water

7) Fire protection

8) Heating and ventilating



Title:

(f)
(9)

PAGE 25 DATE

NUCLEAR PLANT OPERATOR TRAINING PROGRAMS
(Formerly Procedure No. 2.2.5)

PROCEDURE

NO 0202. 05

Systens witten and oral exami nations
Academ ¢ subjects

1) Calculus and analytic geonetry
2) (Oral conmunication

3) Thernodynam cs

b. Student 11 (25 weeks)

(1) Step
(a)

(b)

(c)

(d)
(e)

(2) Step
(a)

General Revi sion

TVA 719C (ON.14§1

1--electrical theory (13 weeks)
Electrical theory

Magnetism

El ectrostatics

Vol tage and current
Producing an EMP

DC circuits

AC circuits

El ectrical equi pnent

Mot or s

Cenerators

Batteries

Fuses and circuit breakers
Transformers

Rel ays

Electrical systens

Common station service
Unit station service
250-V DC

125-V DC

Low voltage AC

Main single line diagram
Electrical witten and oral exam nations
Academ ¢ subjects

1) English conposition

2) Solid-state principles

2--turbines (12 weeks)

Turbine construction
Types

Bl adi ngs

Beari ngs

Val ves

Support and expansion

AAR 1.5 103
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Turbine operation

1) Hydraulic system

2) Speed control

3) Protective devices

4) Turning gear

5) Abnormal operating conditions

(c) Turbine-generator

(d)
(e)

1) Lubrication system
2) Sealing systens
3) Supervisory instrunents

Turbine witten and oral exanm nations

Acadeni ¢ subj ect
Report writing

c. Student 111 (40 weeks)

(1) Step IA-nuclear theory (9weeks)

(a)

(b)

General Revi sion

YVA 7919C (GNPM46)

Mat hematics review

2) Atonmic structure

3) Equivalence of mass and energy

4) Fission process

5) Behavior of subatomic particles
and waves

6) Mlecular density

7) Radioactive decay

Nucl ear physics
1)

Reactor theory

1) Induced nuclear reactions

2) Cross section

3) Neutron interaction with reactor

materials

4) Neutron noderation and diffusion
5) Neutron nultiplication factors
6) Reactor flux distribution

7) Reactor Kkinetics

8) Reactor control

9) Power coefficients
10) Fission product poisons

) Reactor core characteristics

) Subcritical nultiplication
13) Reactor operations

) Core hydraulics and heat transfer

) Effect of radiation on materials

) Primary water chenmistry
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(c) Health physics
1)

Radi ation protection standards and
gui del i nes

ALARA concept

Radi ation nonitoring instruments
Respiratory equi pnent

Protective clothing

Principles of radiation protection
(time, distance, shielding)

Special work pernmits

Radi ol ogi cal Energency Plan

(d) Nuclear physics and reactor theory witten
exani nation

Ce) Acadenic subject
I ndustrial psychol ogy

Health and safety (1 week)
Fire training (1week)
Step 1B--PWR or BWR technol ogy ( 7weeks)

(a) PWR technol ogy

Nucl ear instrunmentation

Reactor protection

Reactor vessel and internals

Fl ux mapping and thernmocoupl e system
React or cool ant

Chem cal and vol ume control system
Control rod drive and control systens
Estimating critical position

St eam dunp

Spent fuel pit cooling and cleanup
Resi dual heat renova

Cont ai nment spray system

Energency core cooling systens
Radwast e systens

Contai nnent, contai nment ventilation,
and pressure suppression

Emer gency gas treatnent

Fuel handling

t echnol ogy

Nucl ear instrunentation
Reactor protection systeim
Reactor vessel and internals
Reactor water cleanup system
Reactor recirculation system
Control rod drive system
Enmergency core cooling systens
Resi dual heat removal system

is
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9) Spent fuel pool coolant system
10) Standby liquid control system
li) Radwaste systens

) Primary contai nm-ent

13) Standby gas treatnent system

) Secondary contai nnent

(c) PWR or BWR technology witten and oral
exam nations

(5) Step 2--PWR or BWR plant systems (22 weeks
i n-plant)

(a) PR (SQN, WBN) plant systems

1) Conpressed air system

2) Condenser circulating water system

3) Raw cooling water system

4) Essential. raw cooling water system

5) Conponent cooling water system

6) Condensate system

7) Feedwater system

8) Min steam system

9) Auxiliary feedwater system

10) Steamdriven auxiliary feedwater
punp turbine operation

11)  Main feedwater punp and turbine
operation

12)  Hgh pressure fire protection system

13) CO fire protection system

14) Auiiliary boiler operation

15) Heating, ventilation, and air-conditioning
system

16) Diesel engine operation

17)  Makeup water treatnent system

18) Condensate denineralizer system
19) Reactor vessel, internals, and

core conponents
20) Reactor coolant system conponents
) Reactor coolant system and water

quality

22) Excore nuclear instrunentation

23) Incore flux detector and thermocoup-le
sys~tem t

) Chenical and Volume Control Sybtatm (CVCS)
| etdown and charging

) Volume Control Tank (VCT) controls, chenical
shim control, and CVCS operation

CGeneral Revision

TVA 1981C (oNPAM4I)
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) Boron recovery system

) Primary makeup water system

) Boron injection system

) Residual Heat Rempval (M{ system

) Emergency core cooling system

) Upper head injection system

)  Control rod drive

) Reactor containment design, construction,
and operation

) Containment isolation

35 Containment ventilation system

) Containnment energency pressure
suppressi on system

) Spent fuel pit cooling system

) Refueling and fuel |oading equiprent

) Cask decontamination system

) Fuel loading and startup

41) Liquid waste disposal system
)

Gas disposal system
) Solid waste disposal systens
) Radiation nonitoring system
) Solid-state reactor protection system
) Review of main turbine control system
) Steam dunp control system
) Short- and long-termtransients

49)  CGeneral operating instructions (GO s)

-50{ Abnormal operating instructions (AQSs)

-91)  Emergency operating instructions (EQSs)
52) Surveillance instructions (SIs)

53) Standard practices

54

)
) Radiological Energency Plan (REP)
) In-plant electrical (2weeks)
aa) Offaite power suppliesy, conw.)n
station service transformers,
start buses, 6.9-ky con-nmon boards,
and 480-V common boar ds
bb) Unit boards (6.9-ky, 480-V)
cc) Shutdown boards (6.9-ky, 480-V)
dd) Diesel generators
ee) Batteries and chargers
ff) Plant 250-V DC systens
gg) Emergency lighting
hh), Preferred and nonpreferred power
and plant conputer power
i) Plant 125-V DC systens
jj) Vital and nonvital instrument
power system

56) Integrated plant systens
57)

58
59

Student I1l, Step 2 review
) Student
)

I: Step 2 witten exam nation
Student |11,

I
'l Step 2 oral examnation
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(b) PWR (BLN) plant systems
1) Solid state ‘contitol >'Syateni'l-L)  J

2) BLN drawing system-.

; Condenser circul ati~ns 4ater 4yslem ' (0)

4 Raw cooling water .

5) Raw service water/highlr el sure Tire:
rotection

6) IOHypochlorlteys~-~|-l§ %&

7) Cabon dioxidesyt(C

8) Conpressed-air syst~ead(Rl)

9) Makeup water treatmelXt | YTV

10)  Nitrogen gas- sysiem (01)-

11) Condensate stoxa-rge arad trAusftr
system (CS)

12)  Condensate sys-tem(CM'

13)  Condensate demineralizer 1CN)

14) Injection water system (Cl)-

15) Feedwater system (CF)

16) Feedwater turbine systeul (f)

17)  Feedwater treatment syst~em C

18) Heater vent, and drains (CD -and ItO

19) dand seal system (CG

20) Steam generator startup and cicirczd]atjoa

system (CR)
21)  Auxiliary feedwater system (CA)
22) Auxiliary boiler system (BAJ;-
23) Fuel oil storage and transifer
system (FD)
24) Auxiliary steam systen(S)
25) Hain and reheat steam sysieam (!ilY
26) Extraction steam syatem(SE).
27)  Potable water system (YIP) ,
28)  Equipment and floor drain sysetm (WE)
29) Hot water heating system OM W
30) Turbine building vent syste'm(VT) : _
31)  Sanpling and water
32) TupEI ne Iubrlcatlngq%?lllts{/sf)g(vsv fﬂ
33) Turbine control fluid system (LH
) Main turbine oil print
) BBC turbine decontic system
36) Turbine steam seal system (TS
) Turbine drains and m scellaneous
systems (TD)

38) Turbine supervisory instrunsents (TM
39)  Condenser vacuum system (CV)
40) Generator seal oil system (T0

Cenerator stator cooling system (TK)
Reactor vessel and internals

i
41)  Generator hydrogen cooling system (TH)
|
) Nuclear fuel assenbly system

General Revi sion
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Reactor cool ant system (NC)
Reactor protective sy'stem (I F)

-Nucl ear instrunentation system (I N)

Nonnucl ear instrunentation system
and safety-related contreAl and
instrumentatioui, (i T)

Fui-I handling ~ii reactor services
system (NF)

Spfnt fuel cooling system (NW
M-akeup and purification system (N
Decay heat renoval, system (ND)
Core fl”cod-iystem (NE)

Reactor building spray- system (NS)

- Reactor building air-conditioning and
- cool i 'ngsystem (\J)

Control rod drive system (NR)
Cheni cal, addition cad boron recovery
system (NB)

- Wast e di sposal . system (WD)
-Splinecied safety features actuation

6f ) PetTD ot ori ng system (I N)

72)

tss3ential raw cooling water system (KE)

Conmponent cool i ng wat er - syst em (KC)

-Radi ation nonitoring system (1R

Tenpetature monitoring systeny(IK)
Core loose parts nonitoring system (1W

.-Integrated control system (H)

General operating instructions (GO s)
Abnormal operating ints juxctions (AQ's)
Emergency operating instructierns (EQs)
Systemoperating instruc-tioni (SO's)
Adm nistrative instructions (A a)

R-adi ol ogi cal Enwirgency Plan (REP)

- 7-)Auxiliary build-Ing -vent system (VA

74)
75)

76)
7)

VB, VC, VE, VT)
Control building vent system (VK

Reactor building vent and pur-e system ()

Secondary contai nnent purge and-p. esr

- ontrol system (W)
Cont ai nnent conbustible gas and environ

mwt nociitoriag system (NO and NP)
In-plant -yel.zttical systems (2 weeks)
W  6.9-kV and 13.8-ky nonvital AC
bb) 6.9-ky vital, shutdown AC

cc) 480-V nonvital AC

dd) 480-V vital shutdown AC

-ve) Low voltage AC nonvital

ff) Low vol~. age AC vital
sup-it nonvital DC

Ins12~
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hki)  Unit vital DC
i) Common nonvital D.
Lj% Diesel generators
k) Lighting system
11) Excitation system
my Single line
nn)  Switchyard
78; Student I11, Step-2 ireview
79) Student I1l, Step 2 witten examnation
80) Student IIl, Step 2 oral exanination

BWR (BFNfl plant systens

1) Conpressed air Systeuw
2) Condenser circulating water system
3) ilypochlorite system
4) Raw coo-1i6g water system
5 Emergency equipnent cooling water system
6) Reactor building closed cooling water (RBOCW
7) Condensate system
8) Feedwater system
9') Main steam system
10) Auxiliary feedwater system
11) Steamdriven auxiliary feedwater punmp
turbine operation.
12)  Main feedwater punp and turbine operation
13) High pressure fire protection system
14)CO fire protection system
15)- Auxiliary boiler operation
16) Heating, ventilation, and air conditioning
system
) Diesel engine operation
) Diesel generator control
19)  Makeup water treatnent system
) Condensate dbnineralizer system
) Reactor vessel, internals, and core
conponent s
22) Reactor cool ant system conponents
) Reactor coolant systemand water quality
24)  Nuclear instrunmentation
25)  Turbine lubricating oil system
26)  Turbine electrohydraulic control system
) Turbine supervisory instrunents
) Main generator excitation
29) Diesel generator (DG excitation
) Generator core monitoring
) Transformer yard panels, 4160-V,
480-V, 1204V, and 250-V DC hoard.
32) Standby gain treatnent system
33) Reactor building, drywell, diesel generator
building, and turbine building sunps

Radwaste disposal System
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35 Reactor servicing and refueling
36) Reactor safety features
37) Engineered safety systens
38) Containment pressure suppression system
39) Process radiation nonitoring, area, and

environnental rmonitoring system
) Of-gas system
) Short and long hol dup vol une'
42)  Neutron ronitoring system (SRM IR1)
) Neutron nonitoring system
(LPRIT, ApRil, and TIP)
) Rod worth minimzer (RWI)
45) Rod sequence control system (RSCS)
) Rod bl ock nonitor
471d Reactor manual control
48) Control rod drive system
) Feedwater punp ccntrols
) Recirculation punp controls
51) Reactor vessel instrumentation
) Fuel handling
) CGeneral operating instruction, panel,
valve, and system checklists - plant
startup
) Qperating instructions (01s)
) Emergency operating instructions (EQs)
56) Standard practices
) Radiological Energency Plan (REP)
) In-plant electrical (two weeks)
aa) Offsite power supplies, comon
station service transforners,
start buses, 4.16-ky conon
boards, and 480-V conon boards
) Unit boards (4.16-ky, 480-V)
) Shutdown boards (4.16-ky, 490-V)
dd) Diesel generators
) Batteries and chargers
) Plant 250-V DC systens
) Emergency lighting
i) Preferred and nonpreferred power
and plant conputer power
ii) Plant 125-V DC systens
jj) Vital and nonvital instrunent
power system

59) Integrated plant systens

60) Student 111, Step 2 review o
61) Student 111, Step 2 witten exam nation
62) Student 111, Step 2 oral examnation

General Revision
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Student 1V (20 weeks in-plant)
(1) AUO break-in and QIT (20 weeks)

(2)

(3)

During this period, students are provided with
"in-plant” opportunities to perform practice,
and apply the technical skills that were
learned i nthe classroom

Each plant shall develop and inplenent a plant
systens faniliarization programfor use by the
nucl ear student generating plant operators
during the fourth period of the training
program

Plant familiarization program
(a) Purpose

The plant faniliarization programis a study
guide to be used by the operators to learn the
plant systens.

(b) Description

This programi s conposed of system information
that the operator may use as a study guide for
each system The information available on each
systemmakes it possible for the trainee to

qui ckl'y acquire an understanding of the purpose,
arrangenment, physical location, and operation
of each system

W  Prerequisites

There are no prerequisites for the plant

fam liarization program Any clasuifization
of oloerat ors may use this course to becone
famliar with the plant systens; however, this
program i sused very effectively for newy
assigned Student | Voperators and could be
used for other classifications assigned to a
new pl ant.

(d) Evaluation and documentation

The trainee i sevaluated on his know edge of
each system during wal k-through type exam na
tions. The results of each walk-through
examnation are docunented i nthe trainee's
training file.
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(e) BLN plant systens familiarization program

outline
1) 500-ky Switchyard system as one
offsite power system (XE)
2) 500-ky imin transformer system (XX)
3) Load break switch/24-kV generator bus (XP)
4) Unit station service transformer (XU
5) 161-ky switchyard systemas one
offsite power system (XE)
6) Reserve station transformer (XR)
7) TVA offsite power system - RCP
boards (EA)
8) TVA offsite (preferred) power system
unit boards (KB)
9) 480-V normal AC auxiliary power system
ED
10) 4(180?V/ 277-V normal AC lighting system
EL
11) éla)ss 1E engineered safety AC auxiliary
power system (EG
12)  480-V class 1K AC auxiliary power
distribution system wunit | (H)
13)  120-V vital AC power system (LI)
14)  120-V Cass 1E AC auxiliary power
distribution system unit | (EK)
15)  250-V battery system (EP)
16) ~ 125-V DC power distribution, unit I (1Q
17)  48-V normal DC power distribution, unit
0 (ER
18)  48-V DC tel ephone power distribution
system (Hi) .
19) 26-V turbine battery distribution,
unit 1 (ES
20)  24.-V normal DC power distribution, unit 0
K?
21) 325)-V class 1K vital DC power system (KU
22)  120-V AC preferred power system (KY)
23)  120-V AC normel power system (EV)
24)  120-V AC instrunent power system (L)
25) Diesel generator starting air CRO)
26) Diesel generator, unit 1 CR?)
27)  Solid state control system (IL)
28)  Rest rejection system (KH)
29)  Sodium bypochlorite system (TA)
30) Raw water chlorination system (YO
31)  Raw cooling water system (KW
32) Essential raw cooling water system (KM
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33) Component cooling water system (KC)
34) Essential compressed air system (Rio
35) Raw service water system (RS)
36? Makeup water treatment system (YT)
Makeup demineralizer system (Th)
) Demineralized water storage system (RE)
) Potable water system (YP)
40) Fuel oil storage and transfer system (FD)
) Fuel oil system (diesel generator
supporting auxiliary) (FT)
) Auxiliary boiler (BA)
43) Auxiliary steam system (SA)
) Hot water heating system (W)
) Hgh pressure fire protection system
RF
46) éC?)Fire protection system - diesel
generator building and powerhouse (&0
47) Nitrogen system (Q\)
) Hydrogen storage and transfer system

o

49) ndensate and condensate transfer
system (CM

50) Condensate denineralizer high crud

filter system (CN)

) Min feedwater system (CF)

52) Steamgenerator startup and recircul ation
system (CR)

53) Main steam and reheat steam system
EXSM .

54) traction steam system (SE

55) HP Heater drains and vents (CD)

56) LP Heater drains and vents (CE)

57) Lube oil storage and transier system

58) TU1|IrSE)| ne control fluid and |ubricating
oil system (nf)

59)  Turbine-enerator control and instrunmen
tation system (I C)
) Turbine steam seal “system (T9)
g Turbine drain system (TD)
Condenser vacuum system (CV)
63) Cenerator seal oil system (TO
f Generator hydrogen gas system (IN)
) Generator stator cooling water system
TK
6)(§ene):rat or excitation system (L)
67) Turbine building ventilation and air
condi tioning system (VT)

Gmral Revision
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68) Sanpling and water quality system (YQ
69) Station drainage system (V)
70)  Reactor cool ant system (NC)

) Control rod drive system (NR)
72)  Control rod drive c~o0l.ing water
system (ND)

73) Incore monitoring system (|

74)  Nuclear instrumentation system (I N)
5) Reactor protection system (1 P)

16)  Makeup and purification system (NV)

71; Chemical addition and boron recovery
system (NB)
78) Engineered safety features actuation
system (TE)
79) Decay heat removal system (LPl and
recirculation) (ND
) Core flood system ( NQ
g Reactor building spray system (NS)
Reactor building coudng system (\J)
83; Post- LOCA hydrogen recoabiner (NO)
Cont ai nment ~ environnent nonitoring
system (NP)
) Auxiliary feedwater system (CA)
3 Spent fuel cooling systems (Nl)
Fuel handling equipment and failed fuel
detertion equi pment (NF) .
) Safety-related display instrunentation,
post-accident nonitoring and N Systens
(1)

89) Unit integrated control system (11)
90) Area, airborne, effluent and process
radiation monitoring system (1 R)
91) Tenperature nonitoring system (1 X)
92) Core loose parts nonitoring system

Liquid radwaste system (WL)
Solid radwast. system (W)
Auxiliary building ESY zone pressure
control and air cleanup (VA)
) Auxiliary building fuel handling area
environnental control system (VB)
99) Auxiliary building conmon zone environ
mental control system NQOe
99; Auxiliary building trained areas (YE)
)

)
)
|
93; \5@3’3 gas system (WG

Auxiliary building cormon area air
condi ti oni nlg system (VT)

Control bui

system (YE)

ding environnental control

Genral Weilton
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102)  Non-ESF area control building HVAC
system (VL)

103)  Control room emergency air system (Vi)

104) Reactor building and secondary contain
ment purge and pressure control systems

(VH)

105) Miscellaneous plant ventilation exhaust
systenms (VYY)

106)  Secondary containment air cleanup
system (VX

107) Plant conputer 0IC

108)  Statusg, environnental, and alarm
nonitoring system (1 S)

109) Sound powered tel ephone system (QB)

110) Hi gh-frequency radio system (QR

111) Automatic tel ephone system (QT)

BFN systems familiarization programoutline

Suggested sequence of study (systemnunber is
listed inparentheses before the systen.

1) (1) Main steamsystem

2) (2) Condensate system

3) (3) Reactor feedwater system

4)  (46) Feedwater control system

5) (68) Reactor water recirculating

6) (96) Ré&IP8ulating flow control system

7 5) Extraction steam system

8} 26; Heater drains and vents

9) (47) Main turbine and generator
a. (47) Electrohydraulic control
b. (5)Extractions
C. (20) Lubrication

10)  (35) Cenerator cooling system

113 512; Auxiliary boiler system

12 18) Fuel oil system

13)  (24) Raw cooling water system

14) (25 Raw service water system

15)  (26) Hgh pressure fire protection and
cable tray deluge system

16)  (39) CO (fire protection, purginp,

ani storage)
17)  (27) Condenser circulating
wat er system and cooling towers
(28) \Mter treatment system
(29) Potable water system
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20) (32 and 33) Control and service air
syst eas

21) (30) Ventilation systens

22) (65 Standby gas treatment systens
23) (64) Primary containnent system

24)  (84) Containment air dilution system
25) (69) Reactor water cleanup system
26) (63) Standby liquid control system
27) (23) Residual heat renmoval service

wat er system

28) (67) Enmergency equipnent cooling water
system

29) (71) Reactor core isolation cooling
system

30) (74) Residual heat removal system

31) (73) Hgh pressure coolant injection

32)  (74) &¥nt&Mment spray system
33) (75) Core spray system

34) (80) Containnent dilution system
35% 77% Radvaste system

36 66) Off-gas system

37 79)  Fuel handling

38 78)  Spent fuel pool cooling

39 82) Diesel gen-yrators

40) 85)  Control rod drive hydraulic system
41% 923 Neutron monitoring system
42 94)  Traversing incore probes
43; 557g Electrical systems

44 99) Reactor protection system
45)  (90) Radiation nonitoring

(g) SON systems familiarization program nutline

Suggested sequence of study (systemnunber is
listed i nparentheses before the system).

13 Elg Main $team system

2 2) Condensate system

3 554; | njection water system

4 37) dand seal water System

5 (3) Main and auxiliary feedwater

a. Description

b. (46) Control
Feedwat er punps
2) Steam generators

6) (5) Extraction steam system
7) (6) Neater drains and vents

General Revision
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Mai n turbine
a. Description
b. Electrohydraulic control
Cenerator cooling system
Auxiliary boiler system
Fuel oil system
Central lubricating oil system
Raw cooling water system
Raw service water system
Nigh pressure fire protection system
CO (fire protection, purging,
and storage)
Condenser circul ating water system
Water treatnent system
Pot abl e water system
and 33) Control and service air
syst ens
Ventilation systens
a. Turbine building
b. Control building
C. Auxiliary building
d. Reactor building
and 64) Ice condenser system
Chemcal and vol une control system
and 87) Safety injection system
a. Upper head injection
b. Cold leg accunul ators
c. Centrifugal charging
d. ggFEtSy injection punps
e. Residual beat remova
punps
EmrFency gas treatnment system
Auxiliary building gas treatnent
syst~em
Essential raw cooling witer system
Reactor cool ant system
Cogi onent cooling system
Contai nment spray system
Resi dual host removal system
Vst e di sposal system
a. Liquid
b. Gaseous
c. Solid

handling? _
Spent Tuel pool cooling

(69) Demineralized water and cask

(81)

decontamination system
Primary water makeup system
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Di esel generators

Control rod drive systens
Cont ai nment i sol ation system
Excore neutron detectors

Incore flux detectors
Electrical systens

Reactor protection system
Radi ation nonitoring system
Bui | di ng beat

Vacuum pri m ng

famliarization program o~stline

Suggest ed sequence of study (system number is
listed inparentheses before the systen.

1) (29)
2)  (99)
3)  (29)
4) (32
S) (33
6) (24)
5 (%)
9) (12
10) (18
1) (30)
12) (31
13} (DB
14)  (57)
15)  (39)
16)  (20)
17)  (47)
11
(%)
200 (40)
21% 577{
22 27
23 2
T
25 (37)
a
21)  (41)

bvs

Water treatment system
Demineral i zed water and cask
decontam nation system

Potable (treated) water distribution

Control air system

Service air system

Raw cooling water system

Raw service water system

H gh pressure fire protection system
Auxiliary boiler system

Fuel oil system

Ventilating system
Air-conditioning (cooling-hosting)
system

uilding heatin~g system

Ab-wijaLL; electrical Systems
Insulating oil system

Central lubricating oil system
Turbotenerator control system
Essential raw cooling water system
Canpommt cool ing system

Station drainage system

Vlast e di sposal system

Condenser circul ating water system
Condensate system

Condensate demineraliser system

@ and s#al water system

I njection water system

Main &and auxiliary (*#dwater system
LAyup water treatment system
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29)  (46) Feedwater control system
30) (1) Main steam system
31) (5) Extraction steam system
32) (6) Heater drains and vents system
33) (35) CGenerator cooling system
34)  (39) CG storage, fire protection, and
purgi ng system
35) (36) Feedwater secondary treatment system
36) (43) Sanpling and water quality system
37) (82) Standby diesel generator system
38) (68) Reactor coolant system
39) (85) Control rod d~ive system
40) (99) Reactor protection system
41) (62) Chemical and volune control system
42% 281; Primary makeup water system
43 61) Ice condenser system
44) (72)  Containnment spray system
45) (65) Emergency gas treatnent system
46) (80) Primary containnent cooling system
47) (88) Containnent isolation system
48) (63) Safety injection system
49) (74) Residual heat removal system
50) (87)  Upper head injection system
51) (83) Hydrogen reconbina~tion system
52) (90) Radiation nonitoring system
53)  (55) Annunciator and sequential events
recording system
54)  (56) Tenperature monitoring system
55)  (78) Spent fuel pit cooling system
56)  (84) Flood mode boration makeup system
57 92) Neutron nonitoring system (excore)
58 }94 Incare flux detectors and therno

coupl es
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B. Nuclear Power Plant Fundamentals Course (XPPFC)
1. Punrpose

This course was developed to serve as a part of the training
experienced plant operators would receive when transferri ng
from a fossil power plant to a nuclear power plant.

2. Description

The NPFC is a 16-week (MOO-hour) course designed for ex
fossil operators who b:ve transferred to a nuclear plant.
The course covers mathematics, physics, chemistry, thermo
dynamics. reactor theory and operation, and heal th physi cs.

The academic courses (mathematics, physics, chemistry, and
thermodynamoics) are college credit courses taught by
college instructors or other qualifieA instructors.

The reactor theory and operations portion shall contain
in!ftructjon in:

a. Principles of rtactor operation

(1) Atomc structure and radioactivity

(2) Nuclear reaction and the fission process

(3) Neutron behavior and control of the fission process
(4) Core and Nucleat Steam Supply characteristics and

thermal hydraulic design

=

Design features of the nuclear power plant
General operating ch-yracteristics of the nuclear
power pl ant .

d. Reactor instrumentation and control syst ens

e. Radiation control and safety provisions"

o

The reactor theory and operations course shall be
taught by a qualified TVA instructor.

The heal th physics course shall contain instruction jn:

Atom c and nuclear structure

Modes of radioactive decay

Interaction of radiation with matter

Radi ation neasurement units and radiation

VA& radiation protection standaris

Biol ogical effects of ionizing and practical aspects
of health physics

RO QO T
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Heal th physics shall be taught by a qualified TVA instructor.

Prerequisites

Trainees entering this program should be a fossil or
nucl ear AUO or hi gher classification.

Eval uation and docunentation

Veekly witten exami nations and a conprehensive final
written examnation are administered during this program

The weekly and final exanination scores shall be
recorded and placed i neach trainee's training fle.
Final exam nations for reactor theory and operation
shal | be sent to Administrative Services, Training
Records, at the PQTC.

Refer to part VII of this procedure for QA record
requirements.

Revi si on



PAGE 45 DATE
Title: NUCLEAR PLANT OPERATOR TRAINING PROGRAMIS
(Formerly Procedure No. 2.2.5) PROCEDURE

NO. 0202. 05

C. Plant Specific Training
1. Purpose

This training isprovided to experienced pover pl ant
operators transferring %oa nuclear plant from a fossil
plant or another nuclenr plant.

2. Description

Plant specific training famliarizes the oper at or
with plant equipnent and systems. This traini ng
requirenent could be satisfied by successful com
pletion of any of the foll owi ng courses:

a. CQusite lecture series

b. Student |Il, Step 2 plant systems traini ng
C. Plant fanmiliarization cuyurse

d. Assigned plant break-in program

The length of this training my vary according to the
trainee's previous training and experience, but inno

case shall be less than four weeks i n duration.
3. Prerequisites

Trainees entering this program should be fossil or
nuclear AUGs or higher classifications.

4. Evaluation and documentation

Witten exam nations, systemstudy check-offs, and/or oral
examnations are used as appropriate for evaluation.

Exam nation scores or theckoff lists will be rec. rded and
placed ineach trainee's training file,

A final oral examnation shall be adninistered by an
examnation board consisting of two members. One nenber
shall be equal to or higher inclassification than the
trainee. Th, other member shall be hi gher inclassifi
cation than the trainee. The candidate must pass the
final oral examnation before assum ng shift duties.

Refer to part VIl of this procedure for QA record
requirenents.

General Revi sion
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D. Assistant Unit Qperator Requalification Training Program
1. Purpose

Individuals permitted to independently operate systems or
equi pnent that could affect the quality of struciures
systems, and conponents inportant to safety shall receive
instruction for tasks to be performed.

This program provides the necessary instruction for the
AUGs at the nuclear plants.

2. Description

This isat mininum a one-week- per-year program present ed
inaformal classroom setting by a qualified instructor
approved by the Plant Training Review Board or Chief,
Nucl ear Training Branch. Al AUCs shall attend this
program

3. Prerequisites

There are no prerequisites for this program however, the
classes normally consist of AUCs.

4. Evaluation and docunentation

The AUO's understanding of the information provided by this
program shal | be evaluated by witten examnations. The
results are docunented inthe trainee's training file. Refer
to part VIl of the procedure for QA record requirements

5. AU training outline

The AUO training shall include as a minimum the fol | owi ng
topics: 13

a. Generic equipment or conponent design and appl i cations

b.  Specific equipment or system operation and operationa
requirenments

C. Specific equipnent and system operating procedures

d. Specific equipment and system function during a
transient (if applicable)

e. Relationship of specific equipment and systens to pl ant

safety and technical specification linting conditions

for operation and surveillance requirenents (jf

appl i cabl e)

Responsibilities during transients

Identification and reporting of equipment or system

def i ci encies

@—h

14ANS 3.1, Decenber 17, 1981, Section 5.3.5.
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h. Specific tasks involved i noperation of systens or
equi pnent

E. Electrical Upgrade Training
1. Purpose
The Electrical Upgrade Program i s designed to teach the
nucl ear plant operator the know edge required to carry
switchyard duties at the nuclear power plants.

2. Description

The electrical training for nuclear operators ispresented
i nfour steps as foll ows:

Step 1l  Basic Electrical Theory and Equi pment Trai ni ng
This isa 13-week program which i s presented

during Student |1, Step 1 of the NOTP

Step 2A o El ectrical Training
This isa two-week program which i spresented
during Student |11, Step 2 of the NOTP.

Step 2B - UOUpgrade El ectrical Training
This isa four-week program which is required
prior to entering license training.

Step 3 - ASEUpgrade El ectrical Training
This isa six-week program which is required
prior to taking the accrediting exanination for
ASE.

3. Prerequisites

The prerequisites for each part of the nuclear operator
electrical training i sas follows:

Step 1A Astudent operator shall successfully conplete
Student 1, Step 2 of the NOTP before entering
this portion of training.

Step 2A - Astudent operator shall successfully conplete

Student Ill, Step 1B of the NOT? before entering
this portion of training.

| General Revi sion
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Step 2B .~ AUO may enter this portion of training after

having served 12 months as an accredited AUO
and having satisfactorily passed a UO prelininary
exam nation.

Step 3 .. candidate may enter this training at any tine

after beconing a U0 This training isrequired
prior to taking the accrediting exanination for
ASE.

4. FEvaluation and docunentation

a.

Revi si on

Eval uation

A trainee's know edge i s evaluated daily through

oral feedback and weekly by adninistering a witten
exani nation. A conprehensive step written exanination
i sadmnistered for steps 1, 2B, and 3 over the material
covered.  The ninimim passing grade for weekly and
step witten exanmnations is70 percent. A final

oral examination isadninistered by representatives

of the local subcomittee for conpletion of steps |
and 2B. Afinal oral exannation i sadninistered by
the accrediting subconmittee at the conpletion of
step 3. Should the trainee's progress prove to be
unsatisfactory, the local and/or accrediting sub
comittee may recommend additional training and
examnations for steps 2B and 3.

Step 2A of the electrical training is admnistered
during Student II1l, Step 2 of the NOTP. The minimum
acceptable grade for weekly witten exaninations,
step witten examnations, and course average shall
be 70 percent. The nininum acceptable grade for

oral eianinations shall be satisfactory as deternined
by the oral examination board.

Docunent ati on

The following will be sent to Administrative Services,
Training Records at the POTC

(1) Each trainee's weekly examination score

(2) The original weekly examination if scored
unsatisfactory (less than 70 percent) with
another trainee's examination which isscored
satisfactory.

(3) Al final step witten and oral exaninations.

Refer to part VII of this procedure for QA record
requirenents.
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theory and equipment training outline

a. Basic electrical theory
b. Print reading
c. Conponents
d. FElectrical safety
e. DC Circuits
f. DC Equi pment
g. AC Principles
h. AC Equi pnent
I . Transforners
J. Batteries
k. Solid-state electrical theory
1. Instrunentation
m  Lowvol tage AC systens
n. Relays
0. Plant systens
p. Ofsite power
6. In-plant electrical training outline (step 2A two weeks
cl assroom
a. Ofsite power supplies

Revi si on

(1) Common station service transformers

(2) Start buses

(3) 6.9-ky (4.16-ky), 480-V common boards

Unit boards (6.9-ky, 4.16-ky,

Shutdown boards (6.9-ky, 4.16-ky, 480-V)

Di esel generators

480- V)
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e. Batteries and chargers
f. Plant 250-Volt DC systens
g. Energency lighting

h. Plant 120-V AC systens

i. Plant 125-Volt DC systens

. Plant computer power systens

7. Unit operator upgrade electrical training outline
(step 2B, four weeks)

a. Miin generator

b. Min single line to pneumatic circuit breakers
c. Station service single line

d. Station service boards

e. Crcuit breakers

f. Transfornmers

g. Station 120-Volt AC systens

h. Station batteries

i . Plant communication systens

j.  Annunciator systens

k. Diesel generators

1. Mscellaneous plant systens and conponents

m  Qperation of notors and generators

n. Plant clearance procedure

0. Plant operating instructions

p. Technical specifications for plant electrical systens
q. Electrical system safety

r. Control room operation of plant electrical systens
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8. ASE upgrade electrical training outline (step 3, six weeks)

a.
b.

C.

Revi si on
0

Min single line

Man transformers

Crcuit breakers

Mot or - operat ed di sconnects
Rel ay protection
Instrumentation and control
In-plant |ow voltage (AC) systens
Plant battery (DC) systens
Plant [ighting systens
Procedures

Commruni cat i ons

Transformer and switchyard safety
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F. Fire Brigade Menber and Leader Training

Qperators who are fire brigade nenbers or |eaders nust meet
certain requirements as to initial traini ng, retraining,
participation infire drills, and medical certification of
fitness for duty.

The Operator Training Goup does not conduct fire traini ng.
The TVA Fire Training Center admnisters Fire Bri gade Menber
and Fire Incident Commuand training, and the plant safety
staff conducts fire training which isplant-specific.

1. Initial Training

a. FEach fif-e brigade nmenber shall satisfactorily conplete
the Fire Brigade Menber Course at the central fire
training facility.

b. Each fire brigade |eader shall satisfactorily conplete
the Fire Incident Command Course at the central fire
training facility.

2. Retraining
a. Quadrennial Requirenents

(1) Each fire brigade nenber shall satisfactorily
conplete the Fire Brigade Member Course at the
central fire training facility within four (4)
years (+3 nonth extension) of the anniversary
date of his/her initial training and every
four (4)years (+3 nonth extension) thereafter.

(2) Each fire brigade |eader shall satisfactorily
conplete the Fire Incident Conmand Course at
the central fire training facility within four
(4)years (+3 nonth extension) of the anniversary
date of his/her initial training and every
four (4)years (+3 nonth extension) thereafter.

b. Biennial Requirenents

Each fire brigade nenmber or |eader shall attend a
mnimumof six of eight quarterly classroom training
sessions during a 2-year period. The classroom
training provided as part of the annual refresher
training will count for one of the required quarterly
sessions each year (therefore, the biennial requirenent
will be satisfied by participation infour of eight
quarterly classroom sessions along with two annual
retraining sessions).

General Revision
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C. Annual Requirenents

Each fire brigade nember or |eader shall be required
to receive annual fire brigade refresher trainii.g.
Each individual shall attend and satisfactorily
conplete the annual refresher training within
twelve months (+25 percent extension) of his/her
last Fire Incident Command or Fire Brigade Menmber
training or previous years' annual refresher training.
P~lant-level refresher training shall not be required
during any calendar year that the individual attends
either the Fire Brigade Menmber or Fire Incident
Command cour se.

Participation inFire Drills

Each fire brigade nenber or |eader shall participate in
a mnimmof tw fire drills per year.14 Should an
individual not nmeet this requirement at the end of
twelve months, he/she will be renmoved from the active
duty list and nust conplete the annual refresher training
i norder to be reinstated.

Medi cal Exami nati on

Each fire brigade menber or |eader shall receive a physical
examnation each year inorder to certify his/her ability
to withstand the strenuous duties of firefighting.

Handl ing and Inspection Certification

Pur pose

This program was devel oped to ensure that fuel inspection
and fuel handling operations at each of TVA's nuclear power

plants are conducted safely and effectively by qualified
personnel who are certified to perform these duties.

Description

a. Ceneral
The Cperations Section Supervisor at each plant shall
hajve the responsibility to see that all personnel

assigned to conduct fuel inspection and fuel handling
operations are certified to perform these duties.

14RC reuirement, 10 CFR 50, Appendix R, paragraph I11.1.B.3.
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b. Fuel Handling
(1) Al personnel performing fuel handling operations

C.

CGeneral Revision
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(2)

(3)

(4)

Fuel

(1)

(2)

shal | possess the know edge and experience
required for the usage of fuel handling equipment.
These personnel are under the direct supervision
of the fuel handling supervisor, who shall hold

a Senior Reactor Qperator's License or an SRO
license linted to fuel handling.

The fuel handling supervisor iscertified to
oversee and perform fuel handling operations
by virtue of possession of a Senior Reactor
Operator's License or an SRO license limted
to fuel handling.

Qher fuel handlers will be certified by a

certified fuel handler after demonstrating

correctly the manipulation of an actual or

dumy fuel assenbly using the requisite fuel
handl i ng equi pnent .

Recertification infuel handling isnot required
however, the fuel handling crewwill receive
refresher training by performng equi pment
checkout as detailed inthe plant's fuel handling
instructions.

| nspection

ALl personnel assigned to conduct fuel receipt
i nspections either shall be certified fuel
receipt inspectors or shall be monitored under
the close supervision of a certified fuel
receipt inspector.

To obtain certification infuel inspection, a
candidate must meet one of the following
requirements

(a) Satisfactory conpletion of a training class
on fuel receipt inspection, which may consist
of classroom |ectures and/or "hands-on"
experience ininspection procedures using a
dummy assenbly, or

(b) Experience acquired i nworking with a
certified inspector during actual performance
of all required inspections on a single
shipping container and fuel assenbly proper

LS
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(3) Recertification infuel inspection isrequired
every two (2)years.

3. Prerequisites

Fuel handling supervisors shall hold a Senior Reactor
Qperator's License or an SRO license linited to fuel
handling. Fuel receipt inspectors and fuel handlers
shal | be classified as Student |Voperators or higher
and shall be assigned to the operations section.

4. Evaluation and Docunentation

Participation inthis program shall be documented by

a letter of certification which will be placed inthe
plant training file of each certified individual.
Gt-rtification for fuel receipt inspection and fuel
handling should be on separate forms. Refer to Part VI
of this procedure for QA record requirenents.

H. M scel | aneous Trai ning

Qperating personnel may be required to attend other training
courses, such as General Enployee Training (GET), First Aid,
or new equi pment training sessions.

Basi ¢ Nucl ear Course

This course was provided to experienced fossil power pl ant
operators transferring to anuclear power plant. The course
included instruction inreactor theory and operation. This
course has been replaced by nore effective courses, such as
the Nuclear Power Plant Fundam entals Course.

Plant Technol ogy Course

This course was provided to experienced fossil power plant
operators transferring to a nuclear power plant. The course

included instruction inplant-specific equipment and systens.

This course has been replaced by nore effective courses,
such as the Plant Faniliarization Course or Student L,
Step 2 systems training.
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