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METROPOLITAN EDISON COMPANY  tmary o Goms Aute thtkim Commeoson

™I Muclear Statiom
Sabpct Tralaing Programs - T™HI Staff Locaten M{dAletown , Penna,

Date August 1, 1973

R, ¥V, Zechman

J. C. Harbein

Enclosed is an outline of the various training progress
conducted for the TMI Staff to date. It should be noted that
pot all personnel in a particular classification received sach
program listed because all were not on site at the same time

or required cach course. Howaver, in genaral, each classification
received the courses listed.

R. ¥, Zachoan
Training Specilalist

¢
Dwtrs e

3 ~/0-87

J.R. Danyo

8307080749 730A
PDR ADOCK osooggéq
v HOL

v




v i,

Sahrs
- £re

L
o

»
v

e
teadd
Oy

SR

»

‘Lq"‘.‘:

Hal =

-
» %
r g

: ¥ F L]
PR L 4
A
AL A S,
2 p kX
v b Zel

Pomtodn o
Lot Aot A Do
r LD (04 b

4

)

O

b T
5 et

e S
-4,

“n ¥k

5
<, v-r‘h .
ks

i

Traising Prograas conducted for T™I Staff vary according to the past

experier~e or the necd of the individuals {in various class!fications., In

the tralning prerrars presented to the following groups will be

in this report,

Operations Staff

A. Supervisery Staff: Includes Shift Foremen and Shift Supervisors
B. Non-Supervigory Staff: Includes Control Room Operators and

Auxiliary Operations.

Technical Staff (wdlation Protection and Chemistry Personnel)

A. Supervisory Staff: Includes Staff Chemist and Rad{ation Protection

Supervisory
3. Mon-Supervisory Staff: Includes Analyst and Radiatien Protect ion

Techniclans.

Raintsnance Staff

A. Superviscory Staff: Includes Instrument Foremen, Electrical Foremsa,
and Mechanical Foremen.
3. Roo-Supervisory Staff: Includes Instrument Technician, Mechan!ocal
L

and Dlectrical persomnel.

Engineering Staff

Includes both mechanical and electrical engineers.
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Operations f:af” Tralaline Prorrars

Supervisory Staff

1.

10.

"Nuclear Reactor Training Procranm”™ (12 weeks) 3/1968 - 5/19€8 at
the Pennsylvania State University, University Park, Pa.
"Operations Cxperience and Observation Trainins Progran” (6 mo.)
€/1968 - 12/1968 at the Saxton Reactor Tacliity, Saxton, Penna.
"Pressurized Water Reactor Technology Program” (2 weeks) conducted
by Babcock and Wilcex Corp., Lynchburg, Virginia.

"General Clectric Turbine Course” (20 hours) 7/15/71 - 7/20/71
conducted at TMI by General Electric personnel.

"Nuclear Power Preparatory Training Program” (154 hourw) 10/3/72 -
Present. A video lecture series conducted at TMI utilizing the
Nuclear Utilitles Service Corn. video package _-wop-n.‘

"Toremen Review Seminar Progran”™ (2 hr/week) 11/24/71 - present,
A theory and systems review program conducted by Shift Supervisor

and Shift Foremen at T™I.

"Red Cross First Ald Training Progran™ (8 hours) 11/20/72. Conducted

by Metropolitan EdisonCompany Safety Division.

"Presgurized Vater Reactor Simulator Orientation Progrem™ (32 hours)

8/23/73 - 8/26/73. Conducted at T™I by the Babcock & Wilcox Cory.

personnel

"Pressurized Water Reactor Simulator Training Program™ (2 weeks).

Conducted by the Babeock & Wilcox Corp. at Lynchburg, Virginia (e

July 1973).

"On-the-{ob Training Programs including vendor lectures and custower

fenillarization progranms.”

*Condenser Vacuum Pump Course” (6 hours) 4/12/73, Conducted by the

Ingersoll Rand Engineering Staff at THI.
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3., Yon-Supervisory Staff:

1.

Control Rooca Operators: .

(a) "™Reactor Operator Training Progran™ (%8 veeks) 10/20/89 - :
9/18/70 conducted at T™I by Staff personnel.
(b) "Reactor Operations Familiarization Progras” (1 wwek), 9/13/71 -
9/31/71 conducted at the Pennaylvania State University, $
Univeraity Park, Pa. :
(¢) "Radiation Protection Course™ (2 weeks) included as part of
the 48 week "Reactor Operators Training Progrma”. _;h
(d) "General Clectric Turbine Course”™ (20 hours) conducted at T™MI »_‘
by General Electric personnel.
(¢) "Sud-Station Training Program" (3 bours) 2/3/73 corducted at X
TI by Staff Cngineers and Foremen.
(£) "Pre-Audit Training Program (5 weeks) 1/29/73 - 3/2/73
conducted ¥t TMI by Staff Eaginecers and Foremen, ‘-
(g) ™ok ALC Ixamination" (1 week) consisting of a written and E
oral operators examinatiom 3/26/73 - 3/30/73, Conducted at
THI by the Ganeral Physics Corp. ]
(b) *Pressurised Water Rasctor Simulator Orientation Course” (1 wesk) “"
July 31 - August 3, 1973, Conducted by the Babock & Vilcox Carp. i
pursonnel at TMI. ‘ 5
(1) "Pressurized Vater Reactor Sl-uhtu:- Training Progren” (2 weelks) i §
conducted by the Babcock & Wilcox Corp. at Lymehdury, Yirginia, i
(August 1973) ‘i
(4) "On-the-job Training Progrem" including various wendor lactures
and familiarization progrems. :
Auxiliary Operators:
(a) “"Auxiliary Operators Nuclear Tralning Progrem” (2¢ weaks) u 3

8/3/71 - 10/8/71 eonducted at TMI Dy Staff personnel.
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“Plart Svsten Training Progra=" (2¢ weeks) 10/8/71 - &/72
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cenduztel at ™I by Auxiliary Operators on a rotation assign-
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(e} “Sud-Station Training Progres™ (8 weeks) conducted at TMI
By sta?f personrel 2/3/73.

() ™ed Tross Firss Ald Course” (8 hours) conducted at T™NT Y

ey
¥’ /

, 7 4 2
PRt VNS 4

TR, ¢

Safety Cepartment personnel.

+
O
A SRR
B < T, Sy
'i.&th;i‘d\ﬁ..

LB
-

- Xy e
4

'

(e) "™adlation Protection Course” (2 weeks) [ncluded as part of

b $aln
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the "Auxiliary-Operator Nuclear Training Progrem™,

+ ‘ 4 o (£) "Cn-the-iocd tralning program” including varicus vendor lectures
:}53' and fa={llari{zation programs.

TINY

Ay s I1. Technical S=af?

B2

';',__.'.._' ; A. Superviscy Sta’f:

.{‘ 1. Radiation Protaction Supervisor:

.:E‘

(a) "Pressurized Nater Paactor Technology Course™ (180 hours)

";«- 10/1/89 - 10/28/63 conducted by Babdcosk and Wilecox Cory.

3"';: at Lynctburg, Virglala.

g-?v; () "Ga==a Spectroscopy Course®™ (80 howrs) 1/24/72 - 2/%/72 coo-
:*f ducted Dy the Dnvironmental Protection Agency at Las Vegas, Bevada,
'::‘ik: : (c) "Superviser Development Course (120 hours) 3/20/72 - S/8/72

;{:.3\,?, conducted by ﬂctholltu Ldison Company management persomnnal
-*f"" at Reading, Penna.

§, (2) "Radlatien Monitoring “¢¢ Cearse™ (40 hours) 3/27/72 - /T2
‘5 conducted by the ° oo mst, To. at Cleveland, Ohlo.

‘_‘ ! (e) ™Red Cross First .id Cow s¢° (8 hours) 11/27/72 conducted at
%~, ,#’ ™I by Safety Departuent personnel.

NS

(£) "Nuclear Power Preparatory Training Progran” Sec. § (Rad. Pret.)

by |
" and Sec. C (Plant Chemistry) (32 hours). Consists of a video




lestae serles prepared by the Nuclear Utility Service Corp.
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“3asic ®24iolorical Health Course™ (80 hours) 7/10/87 = 7721787
coniucted by the Pudlic Health Service at Winchester, Yass.
"3adionuclice Analysis by Gasma Spectroscopy Course™ (80 hours)
15/14/58 - 10/25/68 conducted by the U. §. Public Health Service
at ¥inchester, Yass.

"che=ical Analysis of Inviroomental Radionuclides” (80 howrs)
12/9/68 - 12/22/68 conducted by the U. S. Public Health Service
at ¥Winchester, Mass.

*dccupaticnal Padiation Protection Course” (80 hours) 4/2/69 -
§/13/69 conducted by the U, S. Public Health Service at
Vinchester, VMass, .

"Pressurized Yater Technology Course” (320 hours- 2/€9 - </89
conducted by the Babeock & Wilcox Corp. at Lynchburg, Virginla.
"Atonic Adsorption Spectrosopy Course” b(lo hours) 3/19/71 - Y2/
conducted by the Amarican Chemical Soclety at New York, X.Y.
*General Llectric Turbine Course” (40 hours) 7/71 conducted by
the General Llectric personnel at ™I,

"Suclear Power Preparatory Treining Progrea™ Section § (Radiation
Protection) and Section & (Plant Chemistry) (32 bowrs). A video
lecture series prepared by the Nuclear Utility Services Corp.
"Red Cross First Ald Course" (8 hours) 11/16/72 conducted by

the Metropolitan Ed{son Company Safety Department persoansl.

3. on-Superviscry Personnel:

radiation Protection Techniclans:
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"Sasic Radiolog cal Health Course” (2 weeks) October 12, 1970 -
October 23, 1970, Conducted by the U, $S. Publie Health Searvice

&t Roekville, Maryland,
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"Observation Training Programs™ (1 week and 3 days) (1971.72

various tines) conductcd at the Saxton Neactor Facility, Saxton

Penna, by Saxton Personnel.

"Victoreen Radiation Monitor Callbration Course™ (1 weak)

April 3 - April 7, 1972 conducted bv the Victoreen Coryp. at

Cleveland, Ohio,

"Victoreen Radiation Menitoring Checkout Course”™ (1 week) April

10 - April 14, 1972 conducted by the Victoreen Corp. at Cleveland,
Ohio.

"Occupational Radiation Hazards Course” (2 weeks) JNuly 10, 1972 -

July 21, 1972. Conducted by the U, S, Public Health Service at
Montgomery, Alabara,
"On-the-job Lxperience and Training”

(1 week) Oc'tober 18 -
Octobar 20, 1972 conducted at the Saxton Reactor Facility,
Saxton, Penza. by the Saxton Facility Health Physics Stafs, :

(g) ™ed Cross First Ald Course” (8 hours) 12/8/72 conducted at

T™I by Metropolitan Edison Company Safety Department Persosnel.
(h) “Health Physics Course” (4 1/2 months) 1970, conducted by the
THI Radlation Protection Supervisor at T™I.
(1) "On-the-job Training Program” various vender and fami)larization !
 prograns,
2. Chemical Analyst:
(a) "Basic Math and Atomic Physics Course™ (11 months) 11/20/89 -
9/18/70 conducted at T™I by Metropolitan Edlson Company Staf®. '
() "Basic Radiological Health Course” (2 weeks) March 1371 con- 1

ducted by the U. S. Public Health Service at Rockvrille, Maryland,

(c} "Chenistry Lab. Orientation Course” (9 days) 11/71 - 12/7)

,._..’,
I T p—————————— T S

conducted by Saxton Reactor Facility parsonnel at Saxton, M.
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"reatzent and Discharge of Pre-Operational Waste™ (Thours)

12/21/72 conducted at TWI by Plant Staff. 3
"Red Cross Tirst Ald Course™ (8 hours) Metropolitan Ddison

Company Safety Departwment Staff,
"rad{ation Protection Course”™ (6 weeks) conducted by the L,
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Radiation Protection Supervisor at ™I. ‘
"On-the-{ob Training” various vendor lectures and familiar(zatioce .‘_‘ "
progrens. d
I11. Ma‘ntenance Staff x
Supervisory Staff: ' : ‘ :
Ingtrument Foremen: ~—"»'
(a) "LClectronic Instrumentation Course™ (W0 hours) 8/%/82 - 8/8/82, _{ *
ecaducted by the Posboro Company at Fexboro, Rass. H
"Pundasentals of Ingtrmentation” (120 hours) 8/13/88 - 7/1/88 5
conducted by the Foxboro Company at Toxbaro, Mass. '
"Radlation Detector Course™ (2¢ hours) 9/8/87 - 9/4/87 :
conducted by the Westinghouse Corp. at Clmire, New York. h
*Bailey Meter Company Courses”: i ;‘
(1) Pundamentals of Analog Control (1 week) October 1% - {

October 18, 1968, S

(2) 721 Apalog Computer Fumiliarization Course (2 weaks) 2 -

October 21, 1968 - November 1, 1968,
(3) *Progremaing Mundamentals (1 Week) Jan. 19 - Jan. 23, 1¥70. i
(8) *880 ¢ 881 System Treining Course” (2 weaks) Fabruery ? - B

Tebruary 13, 1970, ,

(S) "853 Computer Hardware Course” (3 weeks) March 18 -

April 3, 1970,

4o
T

(8) "Poeumatic Control Course” (1 week) June § - Juna 13, 1579, :
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(“al:iezarze Staff Progras - Supervisory Program, Coatinued)

™

"85% Camwputer Peripherals Course™ (3 weeks) May '0 -
Pay 28, 1971.
(e) "Pressurized Vater Reactor Technology Course”™ (8 weeks) ocon-
ducted Dy the Babcock and Wilcox Carp. at Lynchdurg, Va
(£) "Fisher Control Course”™ (1 week) Septonber 1% - Septenber 19,
1970 conducted by the Flsher Control Corp. at Marshalltown, lowa,
(g) ™Red Cross First Ald Course” (8 hours) conducted at ™I by
the Metropol{tan Ldison Company Safety Department personnel.
(%) "Pressurized Water Reactor Simulator Orientation Course”
(1 week) conducted at T™I by the Babcock and Willcox Cerp.

parsonnel .

g

i :
:'? (1) "Production Department Training Prograa™ (80 hours) October '72 -
.- Jly '72, Consisted of a fils cartridge progrem titled "Power 0
Plant Priser Progras™ and shown at THI prepared by Rasource, Ime, ‘(

2. Rectrical Maintenance Foremen: |':

(a) ™Muclear Plant Femillarization Progras " (160 hours) Oct. 1968 - 3

Novenber 1968 conducted by the Indianpoint Malintenance Staff at
Consclidated Ed{son Indlanpoint Generating Statiom, {
. (b) "Pressurized Vater Reactor Technology Progrem”™ (320 hours)
Fabruary 1969 - March 1989, conducted by the Baboock and ¥llcos
Corp. at Lynchburg, Virginia. ~
€) "IRD Customer Treining Progrea™ (16 hours) June 17, 1969 -
July 48, IQGO.eonductod by the IRD Dngineering Staff at
Philadelphia, Penna.
(d) "General Llectric Alterrex Dxcitation Symtem Comrwe™ (32 howrs) | |
conducted by the Generel Clectric Dngineering Staff at Rxynes-
boro, Virginia.
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(Yaintenence .ff Progras - Supervisory Program, Continued)

() "Ins Cu.tcaer Treining Progrea™ (20 hours) August &, 1989
August 8, 1969 conducted by the IRD Engineering Staff ac
Vorth: yton, Ohio.

(f) "“General Electric Turdbine Courre”™ (72 hours) July 1971, coo-
ducted by the Ceneral Clectric Dngineering Staff at ™I,

(g) "™Red Cross Tirst Ald Course” (8 hours) December &, 1972
conducted by the Metropolitan Edison Safaty Department personnal.

(h) *“Supervisory Development Course” (20 hours) conducted by the
Netropolitan Edison Company management at Labanon, Penna.

3. WMechanical Maintenance Department:

(a) "Red Cross First Ald Course” (B8 hours) Novesbar 27, 1973 con-
ducted by the Metrcpolitan Edison Cmpnny Safety Departmant
personnel, | .

(b) "“Condenser Vacuum Pump Course” (6 hours) April 12, 1973 conducted
by the Ingerscll-Rand Engineering Staff at TXI.

(e) "Production Department Training Program™ (80 hours) Octader
1972 - July 1972, conslisted of a fila cartridge progres titled
"Power Plant Primer Progrem” and shown at THI., Prepared by the
Rasource, Inc.

B. Mon-Supervisory Staff:
1. Instrument Techniclans:

(a) "™Wuclear Preparatory Program” October 1963 - February 1970
conducted by the TMI Staff,

(b) "“General Clectric Turbine Course (72 hours) July 1971 conducted
by the General Electric Engineering Staff at NI,

(e) "Bailey Meter Company Courses":

(1) 721 Analog Control System (80 hours) July 1970,
(2) Programming Mundamentals (30 hours) Saptember 1970,

.....
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(3) 955 Computer (120 hours) October 1970
(8) 055 Computer Pearipherals (120 howrs) May 1971,
(d) "TFoxdoro [lectronics Course”™ (80 hours) conducted by the
Foxbero Corp. at Toxboro, Mass.
(e) "Toxbore Pneumatic Course™ (B0 hours) conducted by the Nox-
bore .orp. at Foxboro, Mass.
(f) "Red Cross lirst A{d Course” (8 hours) Novembar 27, 1973
conducted by the Metropolitan Cdison Company Safety Department :
personnel at TMI,
2. Electrical Maintenance Personnel: £
(a) "ICS Switchgear Course" (10 hours) August 2, 1971 - August 6, 1971 '
conducted at TMI by Maintenance Staff Supervisors.
(1) "Dupont Courses™ conducted at TMI by Maintenance Staff
Supervisors:
(1) RKue grint reading (10 hourse) August 2, 1971 - September 8, 1971,
(2) Measurements Course (10 hours) August 6, 1971 - September 3,k 1971,
(3) Measuring Tools & Calipers (% hours) September 29, 1971 -
September 27, 1971.
(4) Vernier Scales (8 hours) September 28, 1971 - October 1, 1971,
(¢) ™aintenance Training, Phase I § II (70 bowrs) February - Narch
1971 conducted at ™I by Maintenance Staff Foremen.

-

(d) ™Additional Dupont Courses™:
(1) Jourmal Bearings (1% hours) April 1972 - May 1972,
(2) Anti-Priction Bearings (12 hours) April 1972 - May 1972,
(3) Coupling Al{igment (28 hours) April 1972 - May 1972,
(e) "Red Cross Tirst Ald Course™ (8 hours) Noverer 18, 1972

conducted at TMI by Metropolitan Cdi{son Company Safety

Department Personnel.




3. YMechanical Maintenance Personnel:

(a) ™ujcont Courses™ conducted by T Maintenance Staff:
(1) Basic Nclesr Theory (8 hours) 1/11/72 - 1/18/72,
(2) Veasurements (3 hours) L/1& - 1/19/72,
(3) Blue Print Peading (8 hours) 1/2%5 - 1/28/72.
(4) Verniers (2 hours) 1/31/72.
(S) Calipers (2 hours) 2/1/72.

(6) Pipe Fitting (Shours) 2/10/72 - 2/14/72.

(7) Interpretation of Piping Drawings (£ hours) 2/18/72
270/72.

(8) Offsets (6 howrs) 2/23/72 - 2/28/72.

(9) Drills (4 hours) 3/1/72 - 3/6/72.

(10) Reamers (8 hours) 3/8/72 - 3/13/72.

(11) Centrifugal Pumps (10 houra) 3/20/72 - 3/8/72.

(12) Mechanical Seals (8 hours) 8/3/72 - &/7/72, p

(13) Bearings (12 hours) W/17/72 - S/8/72.

(14) Tolerance and Clearance and Plain Baearings (19 hours)
$/9/72 ~ 8/18/72.

(1) "Red Cross First Aid Course™ (8 hours) conductsd at TNT by
Netropolitan [dison Company Safety Department personnel.
Engiveering Staff Progran

-~

1. "Pressurized Vater Reactor Technolegy Program? (120 hours) February 1¥71
conducted at the Crawvford Generating Station by Babcock and Vilecox Corp.
2. "Nuclear Tralining Progran™ (480 hours) April - June 1971 conducted by
: the Pennsylvania State University Nuclear Ingineering Staff,6 University
Park, Pa,
3. "“General Llectric Turdine Course” (80 hours) August 1971 conducted by

Ganaral Llectric Dngineers at ™I,
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" Ingerscll-Rand Corp. personnel at ™I,

Tielding %A and Noo-Dectructive Test Course” (40 hours) March 20
Yarch 31, 1971 conducted by the Con-Am. Corp. at Hershey, Pa.
"Stat ionary 'Dhul ~ Ganearetor Power Plant Maintsnance and Operetions

Courae™ (40 hours) November §, 1972 - Novesber 10, 1972 conducted by g
the Staff of the University of Wisconain.

"Integrated Control System Course™ (% hours) April 21 1972 conducted

by Balley Mater Company personnel at TNI,

- L

"luclear Power Preparatory Prograa” (154 hours) Kovember 20, 1972 - preseet,
A video lecture serien conducted at THI utilizing the Nuclear Utilities
Services Corp. video package progran,

"Condenser Vacuum Pump Course” (& hours) %/12/72 conducted by ths

NP —

"Pressurized Water Reactor Simulator Orientation Program” (32 hours )

8/23/73 - 8/26/73 conducted at TNI by the Babcock & Wilcox Corp. persoconel.

“Pressurizred Water Rsactor Simulator Course” (2 weeks) August 1973,

4 e B

Conducted by the Baboock and Wilcox Coarp. at Lynchiurg, Virginia,
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TRAINING & CERTIFICATION OF METROPOLITAN EDISON COMPANT
THREE MILE ISLAND UNIT 2 LICENSID PERSCNY .

-

The fslloving is a summary desczription of the trainming and certification
relevant to Thras Mile =slaad Uni: Il operaticn for persconmel in the following

job classifications:

.Classification License Recuire=e=t
I. Control Room Operator « Reactor Operator (RO)
II. Shifc Foreman « Senisr Reactor QOperatsr (SRO)
II1. Shift Supervisar « Dual Tniz Senior Reactor Cperator (SRQ)

IV. Supervisor of Operations

Senior Reactor Operator (SRO)

V. Unit Superinteadent = ®*Senior Reactor Operator (SRO)

The information provided is based on documentation retained by the TI Trainisg
Depart=est. The extent of az individual’s parcticipaticn iz the various progra=ms
outlined may vary accordinsg %o the individual’s previcus evperience, prior
acadenic/technical training, and date of selecziorn cr appoiat=ent to a pacticular

Job classification.

lh‘!.El-zgl'/b<S—:r.:7 For ID
e 31037 JR. Danyo

*Unic Superintendents are not required by regulation t3 hold SR0 Licanses,
bR~} + 1

hovever, it is Company Policy for individuals assigned to this peositzic

t3 obctain an SRO License.

8307080751 830708
PDR ADOCK 035000289
v HOL




' Page
1. Conzral Room Operator (CRO) Traininog and Ceztificaticn
- ’ 1.A Auxiliary Operator Training 3 3
v 1.3 "Cold” License Training 4
1.C "BEot" License (Replacezent Operator) T:;ini:g 2
i 1.0 Control Rooz Operator Certilicatics 12
‘ I.E Reactor Operator Requalification 13
|
I1. Shifec Forezan Training and Cerctification 14
1I.A Pravious TMI-l SRO Licensees LS
I7.3 SRO Licensees fros Other Reactor Facilities 18
| I1.C Selectees fraa Initial T™™MI-2 CRC stalf 21
11X. Shift Superviscr Training and Certification 3
IV. Superviscr of Overations - Unit II 16
v. Onit Superintendent
V.A Uniz Superinteudent: Certification and Traizicg 27
) V.3 Unit II Superintendeat = Technical Suppor::
Certification and Training 28

Attachzent 1

T™I-2 TSAR, Sectiom 13.2 "Mezropolizan Edisce Opera:zor Requalifi-
cation Prograz”

Atzachment 2

10 CTR 55 "Operators’ Licenses”

Reference 1| = ANSI N18.1-1971 "Selection and Tralsing of Nuclear Power Plant
Personnel”
Reference 2 = ANSI/ANS=3.]-1978 "Selection and Tra

ing of Nuclear Pover Plant
Personnel”
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Cerzification of CRO qualification is achieved through ¥RC exazinatioss,

successful completion of which results in cperator lizensizg »r the NRC.

Traizsing t2 easure operator qualificactice prior to application

operater liceasing will ioclude Auxiliary Operator training and either

"Cald" (prisr to initlal core fuel load) or "Eot" (subsequext 2o Iz

erizicality) cperator licemsing programs. Replacezent cperactor training is

also accomplished using the "Bot" license tralining progras.

Operator proficlency and certificatios are saintalized through the

licensed operator requalificatiom program and periodic (acauval) requale

{flcation examinaticas.
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Auxiliary Operator Training

With but 1 exceptiom, all of the igitial Control Room Operator sctaff ac
T™™I-2 vere graduates of the U. S. Navy puclear trainisg prograz vith
several years of operating experiecce om nav;; pucleayr propulsion plamts.
All vere initially employed as Auxiliary Operators-A-Nuclear. Iz this

classification they participated in a tranining program which typically

included the following:

-
.

Mathezatics (160 hours)

L

General Science (80 hours)

3.  Atomic & N-clear Physizs (240 hours)
4. Reaczor Physics (200 hours)

5. Radistico Protection (150 hours)

6. Core Perforzance (80 hours) including:
& Thernodynamics

b. Fluid Ylow

c. Cote Ther=al Performance

d. Reactor Materials

Plant Chemiscry (80 hours)

8. Iastrumeantation and Comtrol (40 hours)

S. Plant Operation (80 hours)

This traizing was conductad using the "Nuclear Powver Preparatory Trainizg”
prograz developed by NUS Corporation of Rockvill, Md. 1Initial Auxiliary
Operator training alsc included approxizately 27" “aurs of training os

T™I-l systecs.
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Babeoek & Wilcox Sizmulator Refresher Training
a. Classrocm imstruction (20 hours)

(1) Plant ccatral and respouse
b. Simulator Operatics (20 hours) -

(1) Stazt=up

(2) Turbine/Reactor Trip

(3) Pover Operation with unanoounced casualties

Independent Audit of Operator Qualification

General Physics Corpowvation, Columbia, Marylacd wvas contracted 2
perform an independent audi: of potential licensed operator veaknessas
through in-depth oral examinatics om az {ndividual basis. Aay wveak
areas identified could then be emphasized iz the Pre~license Review

Progranm.

Pre-License Review Progra=m (80 hours)

a. Reactor Theory

b. Iaostrumentation aad Control

Ce Standard Technical Specifications

d. Fuel Bandling

e. Normil/Ezergzency Procedures

£. Eovironmental Technical Specificactions
8- Safety/Ezergency systems

h. RCS chemistry

4. Realth Physics reviev

4. Radilaticn Eszergency Plan
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Addizlonal In-Plact Experience

Iz addition to the formal cl;slraoa aad Ou=the-Job training programs

already discussed, T™I-2 operations perscnnel have received sigai-

ficazt experience through participation {n the following:

a. Systexz testing and turnover to Metropolitan Edison Compacy from
Ceneral Public Utilicties Service Corporaticn.

b. 2I-7 Rot Functional Testing

c. Dil-2 Lowv Pover Core Physics Testizg

d. TMI-2 Escalation to Power

Company Admiaistration Examinations
These included both oral asd wvritten Comprehensive examinations
sizilar {o nature to those adzinistered by the NRC. The resul:cs of

this final check of operator qualification were used in recoumzecnding

individuals to the NRC for exazmization aod licensing.

~4
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1.C "Bot" License (Replacement Operator) Training

1.

-

"Hot" license training and experience Tequiremects are also specified

in ANS 3.1 (formerly ANS 18.1) and the TMI-Z FSAR. Candidates for

"Bot" licensing programs are selected ci;ber from the fully qualified

Auxiliary Operators-A-Nuclear at the station or from off-site appli=-

cants with t?, tequisite experience acd qualificaticns. In either

case, the "Hot" license replacezent operator candidate will have a

ainizum of two (2) years of ocperating experience at a nuclear reactor

facilicy.

Once designated as a "Hot"™ license candidate acd assigned to the

positicn of Coatrol Room Operator (CRQ), the individual enters

a training program. This program consiscs of:

a. Specific self-study assignments

be Oral checkouts in wvhich the individual actrally perfdrms or
sizulates performing certain evolutions

¢. Written examinatious

de Oral examinations and

e. Classroom sessions

The replacezent cperator program provides in~depth coverage cf all
areas specified in ANS 3.1 and the TMI-2 FSAR over a aice (9) memth
period. (Note: This program is comparable to the TMI-l Replace=
sent Operator Program). These areas include:

a. Resctar Theory

b Features of Facilicy Design

c. General Operating Characteristics



2

3.

Iastrusentation and Comtrol
Safety and Exmergency Systems
Standard and Emergency Cperating Procedures

Radiation Control and Safety 3

Adainsitrative guidelines for the conduct of this program to ensure

operator profitiency prior to application for NRC licensing are as

follovs:

Ce

Upon being advanced to CRO, the individual will fall imzediately
into tha Shift organization as 1t exists at the tize. Two (2)
hours, as a minimum, of each day oz shift will be specifically
devoted to traioing. The individual will be provided with a desk
or other suitable place to study ia the Control Roocm area. The
tvo (2) hour period will occur at a definite tizme of each day oc
shift inscfar as practical.

%hile on shift, the iadividual receives a series of preprogrammed
written assigoments. The iadividual is adzministered writtea acnd
oral examinations every 3 and § wveeks respectively. The writtea
tests vill de corrected and returzed. Errsrs and wveak areas will
be covered with the individual, and reassignmed. Weak areas on
vritten and oral examinations will be covered with the individual.
Fallure of a vritten exam or oral exam will be discussed with che
individual and a retest will be administered on the zaterial.
Additionally, the CRO will de required to completa a Fractical
Evolutions Sheet. This sheet will be completed either during

the individuals’ daily trainiag pericd, or during other times



vhile on shift as situations dictate. Most of the itesms {mvolve
perforaing evolutioms, simulating performing evelutions, and
understanding and being :bln t2 explain vhile sizulating or
perforzing. The individual’s Shift Superviscr, Shift Foremaa,
an SRO Licensed Ladividuai. or \i= ;pccifically designated
cases) the licensed Training Coordimator may sigz the practical
evolution sheet. Assignments detailed in paragraph b. above,

on vhich writtez and oral tests will bde giveno, Will come largely
from {tems on the Practical Evolution Sheet, with scme assign=-
ments specifically intended to obtain signatures on this form.
Checkouts for items om the Practical Evolution Sheer vhich must
be sizulated will be conducted in froat of the Comtrol Roce
Conscles and Panels, vith the individual being required to point
to specific items and controls. The checkout must be satis-
factory prior to a signature for the evolution. The evolutions
are assigned a point value to track the progress cof an individual
through the aine (9) momth program.

To aid the individual in the training assignment completion, the
CRO may come off shift to attend lectures on specific copies,
listed belov, as determined by the Supervisor of the Training

Departzent and the Superviscr of Operaticas.

(1) Reactor Theory - 1l day = 1 veek
(2) ICS Review - 1l dav -« | veek
(3) Si=zulater - 1 veek - 2 weeks
(4) Health Physics Review - 1 day = 1 wveek
(S5) Relueling Review - 1 day = 1 week

- 10 -
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.

These off shif: lectures should aid the individual in obtaining
sigoatuces on the Practical Evolution Shee:.

The first 90 days of :thExc Training Program are designated

as a Probaziomary Period duriag which the iodividual vill be
evaluated. At the end of this 90 da; period, the Shif: Supervisor,
Supervisor of Operations a=d the Supervisor of Trainisg will
recommend vhether or mot the indiv’dual should contizue in the
progras.

Pricr to the completicn of the § month tize period for the pro-
graz, the CRO will be given a comprehensive writteo examination
approved by the Supervisor of Operaticos acd the Supervisor of
Training. The results will bde available for review by the

CRO. Additicnally, vithis the Training Program tize period,
the CRO will be given a comprehensive coral examinatiom by an
SRO licensed individual desigmated by the Supervisor of Oper-
ations. Any examication failed, vrittez or oral, will be
revieved with the CRO.

If the CRO has not successfully completed the program withia

9 mcaths, and fails either the written and/or the coral exacinue-
aticn, the individual wvill te returned to the position beld
prior to being advanced to CRO. 1If the individual suczessfully
completes the traianing prograz within 9 moaths, and fails
either the vritten or oral examination, a re-exa= will bde
considered based upon an evaluation by the Superviscr of Uper=
ations and the Supervisor of Training. If the individual
successfully completes the training program within the nine

(9) months and passes the final comprehensive written and

oral exaainmations, that individual may be recommended for
examinatiocn by the NRC and subsequent RC licecsizg.

=1l



Contzol Rocm Opersator Certification

2>
The NRC’s issuing of Reactor Operator Licenses coms:titutes offlcial
cerzificazion of Control Room Operator perscnnel to operate the reactor

facility on which the RO license was achieved.

11w



1.E Reactor Operator Requalification

The philescphy, content and conduct of the training progra= desigaed to
paintaln licensed operator qualification and proficiency is described by
4

the TMI-2 FSAR, Chapter 13, Sectionm 13.2.0 ™fetropolitan Ediscs Cperator

Requalification Prograz". This is provided as Artachment l.

ell e
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Shifs Foreman Traizing and Cercificatice

»
As with the reactor operator level training and cerzification dis-

cussed in Section I of this report, certificaczioc at the senior reactor
operator (SRO) level is also achieved through satisfactory completion of
NRC examinaticns. Certification is maintained by participaticn in the
cperator requalification prograz and satisfactory cozplecion of the annual

evaluation examination.

Training to easure SRO qualification prior to application for operator
licensing is accomplished through the admizistration of prograzs which
cczply with the requirements of ANS 3.1 and the TMI-2 FSAR, and which

have beez approved by the NRC.

Personnel selected who currently £411 shift foreman positioms for
TMI-2 can be classified as having come from any of three slizhtly differeat

-

backgrounds.

A. Individuals vho had achieved and maicstained SRO 1
Q-1

B. Individuals who had achieved SRO licecnses
facilities

c. Individuals selected fiom the initial group of T™MI-2 Comtzol

Room Operator trainee’s

The training, qualification and certificaticn of each 2f these groups

is discussed ia this section.



I1.A Previous TMI-l SRO Liceasees

lo

2.

These individuals were typically graduates of the U. S. Navy auclear
program. They had been init’ally employed by Mec-Ed as Auxiliary

Operators-A-Nuclear acd as such had received training as ocutlined

in secticn I.A of this report.

They had beez promoted to shif: foremen om T™I-l and had all achieved

and maintained SRO licenses on that unmi:c.

CUpon assignment to TMI-2, they participatad i{n the following portious

of the "Cold" license training progra=s:

8+ Unit II CRO Training Program (27C hours) (participated as systems
instructors - program as described in section I.B.l of cthis
report)

be TMI-2 Cross-License Lectures (75 hours) (as descrided in secticn
1.8.3 of this report)

¢ TMI-2 Cu~the=Job Training for SRC Candi{dates (2300 hours) (essen-
tially as described in I.B.4 but modified to SRO level)

d. Technical Specification Review Pragram (40 hours) (as descrided
in I.B.6 of this repore)

e. Babcock & Wilcox Simulator Refresher Tralning (40 heurs)
descrided in I.B3.7 of this report)

£. Pre-lLicensed Reviev Program (98 hours) as described im section
I1.8.9 of this report with the following additicnal trainisg
(18 bours) for SRO candidates:
(1) Departure from Nucleate Boiling (DN3), ONB Racis (DNBR) and

hot channel factors

(2) Soluble poiscn comtrel
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h.

(3) Liquid and gaseous radicactive releases

(4) Administrative procedures

(S) Standard Technical Specificatiocus

Additional Ia-Pl:at Expcrfcncn

(1) Development of TMI-2 normal, abmormal and exzergency pro=
cedures

(2) DO-2 system esting and turmcver

(3) TMI-2 bot functional testing

(&) TMI-2 low pover core physics testing

(S) T™MI-2 escalaction to pover

Company Administered Examinations

(1) Both oral and vrittez examinations at the SRO level,
similar in cature to those admizistered by the NRC but
emphasizing comparisons and differences between TI~1 and

-

‘mI-Z .

-

(2) Results of these examinations were used in recommending
individuals for final examination and subsequent cross-licen=-

sizg by the NRC.

4. Certification

Accomplished by Company administered examinatioos as ocutlined

below:

(1) Couprehensive written exazinations developed, admiaistersd
and graded by the Company. These were SRO level examinatioss
similar to those administered by the WRC which emphasized
comparisons and differences between TMI Tnits . and 2.

(2) 7The examinations, grading of the exams, and final results

vere reviewed and approved by the NRC.

o 16 =



(3) NRC ammended their SRO licenses to include Uni
Certification is maintained by participatioo in the licensed
operator requalification program and satisfactory cozpletion

-

of the annual evaluation examinaticns as discussed in Attach=

ment 1.
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1.8

SRO Licensees from Other Reactol Facilities

4

»

These individuals wvere typically graduaces of the U. S. Navy nuclear

progras.

Subsequent to naval service and experience they bad achieved SRO

level certification (licessing) at other cocmercial pover reactors.

Upon selection and assigument to DI -2 they pasticzipated in the fol-
loving trainizg programs:
a. Unit II cold license pre-simulator traianing (80 hours) {acludizg
formal classroom instructiocn in the following areas:
(1) Integrated Control Syste=
(2) Control Rod Drive
(3) Nen=Nuclear Iastrumeztation
(4) Reactzor Theory
(5) Electrical Distridbutiom
{6) Reactor Protection Systea
(7) Stacdard and Technical Specifications
(8) TMI=2 Fluid Systezs
5. Babcock & Wilcox Simulator Training (80 hours)
(1) Classroom instruction

(a) Reactor Theory

(b) Iastrumentation/Control systexs

~
"

Sizulator operation
(a) Plaant start-up/shutdown
(b) Powver cperatiocz with usannounced casualczies

(3) Starteup Cartification

T



Ce ™1~ Cross~License Training (75 hours)
(1) T™MI=2 syste=s classraooce {astructiose
d. ™I«2 On=the=Job Traianizg for SRO Candidates (500 hourcs)
(1) Essentially as describded 4n 1.3.4 but modified £z SRC
level

.. T™I-2 Standardized Technical Specifications (40 hours)
(1) As described in I.B.6 of this repor:

£. Babcock & Wilcox Simulator Refresher Trainiag (40 bours)
(1) As descrided in I.B3.7 of this reporet

8+ Pre-lLicense Reviev Prograz (98 hours)
(1) As described io II.A.3.f. of this repor:t

h. Add{tional In-Plant Experience

(1) TI-2 gormal, aboormal and ezergency procedure development
and review

(2) TMI-2 system testing and gurzcver

(3) TMI=-2 hot functicnal testing

(4) TMI-2'low pover core physics testing

(3) T™™I-2 escalatioa to pover

i Company Administered Exacinatiocus

(1) Oral asd vritten examinations at the SRO level sizilar
to those administered by the NRC.

(2) Results of these examinations vere used in deteraiaing
whether individuals would be recomzended for NRC licensizg
examinaticns.

Ceztification
a. Certification was achlieved through successful coceopleticn of



NRC licensing exaczlizaticus and subsequent issuizng of SRO

to operate TMI-2Z.

Cartificacion is maintained through participation iz the

liiensed operator requalification program and successful

li_enses

coopletion of the ancual evaluatios ezamisation as descrided

in Attachzent 1.

-zc-




I1.C Selectees From Initial T™MI-2 CRC staff

3.

These individuals had completed the following training previously
outlined in this repors::
a. Section l.A. = Auxiliary Operazor Traial

b. Section I.3. =« "Cold" License Training
'

Typically, they had been certified to operate the plaz: bv successful

complezion of NRC licensing examinations az the 20 level.

They had saintaised t.is certification through participatiocn in the

licensed ocperation requalification prograsz as described in Attache

ment 1.

These individuals alsc attended a Senior Operator Review Program

vhich provided additioral tralninsg at the SRC level iz the following

areas:

4. Procedure Reviev (40 hours)

b.  FRealth Physics Review (40 hours)
¢« Plant Characteristics (40 hours)
d. Pland Design Review (40 hours)

e. Reactor Theory Review (40 hours)

This program vas adzinistered prizarily thraough guided salf-study
augzented by classrocm L{nstructiom as necessary %o achieve SRO

level qualificacion.

SRO level qualification was checked v Ciozpacy adsinistered examima=

tions as discussed in Section II.B.3.L. of this repors:.
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1I1. Shife Supervifor Traiasisg asd Cercificacio=

Shift Supervisor must be certified at the Sezior Reactor Operator (SRO)
level for both DMI-l and TMI-2. fhil is achieved through satisfactory
cospletion of NRC approved examisatioms. Certification is zaiztalized by
participacion i3 the operator requalificatisc program acd satisfactory

completion of the annual evaluaticn examinazisn (Attachzment

&)

Personnel selected for the position of Shift Scupervisor held SR

for Unci I or Unit II or 4in the case of one individual, held a currteant

O
[
.
0
g
~
")

dual SRO license. I additzion, many of these individuals had graduated
from the U.S. Navy Nuclear Pover Program, axd 4n all cases thelir experiesce

met Or exceeded the requirements of ANS 1.l.

For initlal dual unit staffing, a cross License Training Program wvas
adainistered to obtain Unit II SRO licezses. The Shifc Superviscrs
received the followiag training or the equivalent:

l. One hundred (100) hours of Cross Licease Training

2. One (1) veek of Uni:t II Standardized Technical Specificatisns Trainisg
. 3. Twenty (20) hours of Turbine Controls Traising given by Westinghouse

Electric Corp.

4. One (1) veek of Unit II Simulator Trainizg at
in Lynchburg, Virginia.

S« Two (2) veeks of Pre-License Revievw Training

6. Uai:z II CJT Progranm

7« Unit I Requalification Training Progra= (67 hours).

Periodic tests wverse given throughout the program 2o monicter

tne students’

level of knowledge. A: the conclusicn of the program, a =ock NRC examiza-

tion wvas administered with e=phasis or Unit II Svstems and differences

betveen the Unit I and Unit II Nuclear Steam Supply Syste=s (¥

"n

ss

-~

Secaondary and Balance of Plant Systems. Tollowing successful camplation

-2 -
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af the acove progras and tests, a final compacy prepared qualificatice

eraz vas adziniszered. The program docuzeztatzioc, exas and exaz Tesulls

wvere forvarded to the NRC for approval.

This culzinated 1o those applicants already SO licensed in Czit I havicg

their license aszended to include an SRO om Umiz II.

Subsequent to "Cold" Licensing, a "Hot" Cross Licemse traicing program was

developed by the Training Department to cross quallfy SRC Licease bolders

from either usit.

This prograz is spproxi=ately 400 hours in length and is predomicantly a
self-study course with periodic vritten and oral exazs to monitor the
individual®s progress. Listed belov are the zajor topics contalsed i3 th
progrTam.

l. Technical Specificatioc Training

-
o *

Unit Systezs with ezphasis iz unit differecces

a) Turdbice Cenerator & Auxiliaries

b) Solid, Liquid & Caseous Waste Svscte=

¢) Steaxs Syste=s (Main, Auxiliary, & Bleed)
d) Cooling Water Systems (Prizary acd Secondary)

e) Electrical Systems (Balance of Flanz, Vi=al Power, acd Diarel
Generator).
£) Esergency Safeguards Syste=ms
g§) Reactor Coolazt System
h) Primary Voluzme Contrsl Sys:ie=s
L) Secondary Water Systezs
3« Om=the-job training (oral checkouts by a Shifc Superviscr of varisus

plant evolutions).

«+ Adminiscrative consrals.
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5. Operator Requalificatios Program (Attachzen: |

The program culzinates vith the iadividual taking a wristez exaz adainis~
»~

tered by the Trainisg Department. The exaz= and results are reviewved and

approved by the NRC. Approval by the MRC will thez result iz the izdi-

vidual’s SRO license being ammended t> inmclude the other umi:.
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v, A. Unit Superintezdent: Cercificatisn ard Training

This individual’s experience greatly exceeds the requirements of ANS
3.1. He 15 a U.S. Naval Acadezy graduate with tweaty vears in the Navy

Nuclear Pover Program. This service included command of & nuclear

-

submarine.

Certification of the Uni:t Superintenden: position was achieved through
successful completion of NRC examirations whizh culminaced in the

receipt of a Senior Reactsr Operator License.

This training program vas a zodified "Hot" License Training Program.
The program was specially tailored to the cesds of the individual,
vith special emphasis om those areas iz vhich the individual did mocz

have prior experience, or expertise.

Specific areas of the program included but were mot lim{ted t3:
a. Specific self-study assignments
1) Systems Training
. 2) Reactor Theory
3) Integrated Control Syste=s
4) Radiaticn Protection
3) TFuel Bandling Traiaing
§) Techanical Specifications
b. Sizulatsr Training (230 hrs.)
¢+ Oral checkouts within the plant perfsrming or sizulacsing
perforzance of the evolution
d. Written examizations
e. Classroca lectures
Approxizately 900 hours wvere spent i{n formalized srainis

above program.

"
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7. 3.

Uniec Il Suserintendent = Tezhnical Suspsre: Cerctificatior and Tralzin

This individual has beet an employee of Mecz-Ed for s pericd of tec

years. He is & graduate Mechaniczal Ffagizeer and a reg:

»”
w
.
™
\
]
n
v
"
O
"
-
"
E

siozal Eogineer. He has ten years power plazt experience and has been
involved iz various ecgineering duties at TMI cver the past alne
years. Previous positions held at DI include Operaticns Engineer,

Supervisor of Cperations and Urit 1 Superintendent = Technical Support.

Durinsg the period of his assignzment as Operacicns Ingineer, he achlieved
a "Bot”™ SRO licesse 13 Unit 1. This wvas accomplished through a
training program similar to that described iz Sections I and II of

this document. Ee has maintained his licecse currezt by =meeting the

requirenents of the Requalificaticn Program (Attachzent 1).

During his assignment as Unit I Superintencden:t = Technical Suppore
he served as chairman for the Unit | Plant Cperatioes Review Committee.
Following his appoiatzezt to Unit II Superintendent = Technoical

Support, he entered a program to achieve a2 dual unit SRO license.
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