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Little Rock, Arkansas 72203
Dear Mr. Cavanaugh:

Enclosed 1s our Safety Evaluation Report on NUREG Items I.A.2.1
"Upgraded RO and SRO Training" and I1.B.4 'Tmining for Mitigating
Core Damage"™ for Arkansas Nuclear One, Units Nos. 1 and 2 (ANO=1/2).

We have reviewed the information which you have submitted on Items
I1.A.2.1 and II.B.4 and the Information which we obtained as a
result of our inspection visit at ANO=1/2 on September 27-28, 1982
and find that ANO-1/2 meets the requirements of these two {tems,

Therefore, we consider Iters 1,A.2.1 and 11.B.4 resolved for AlO-1,/2.

Sincerely,
AORIGINAL SiGNED AX
JOtM ¥, STOLZ"

John F, Stolz, Chief
Operating Reactors Branch 4
Division of Licensing

“ORIGINAL SIGNED 8Y.»

Robert A. Clark, Chief
Operating Reactors Branch §3
Division of Licensing

Enclosure:
Safety Evaluation Report

cc w/enclosure:
See next pg.
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Arkansas Power & Light Company

cc w/enclosure(s):

Mr. John R. Mershall

Manager, Licensing

Arkansas Power & Light Company
P. 0. Box 551

Little Rock, Arkansas 72203

Mr. James P. 0'Hanlon

General Manager

Arkansas Nuclear One

P. 0. Box 608

Russellville, Arkansas 72801

Mr. Leonard Joe Cfllan

U.S. Nuclear Regulatory Commission

P. 0. Box 2090
Russellville, Arkansas 72801

Mr. Robert B. Borsum
Babcock & Wilcox

Nuclear Power Generation Division

Suite 220, 7910 Woodmont Avenue
Bethesda, Maryland 20814

M. Nicholas S. Reynolds
Debevoise & Liberman
1200 17th Street, N

Washington, DC 20036

Honorable Ermil Grant

Acting Coun.y Judge of Pope County

Pope County Courthouse
Russellville, Arkansas 72801

Regional Radiation Representative

EPA Region VI

12?] Elm Street
Dallas, Texas 75270

Director, Bureau of Environmental
Health Services

4815 West Markham Street

Little Rock, Arkansas 72201

Mr. John T. Collins, Regional Administrator
U. S. Nuclear Regulatory Commission, Region IV

611 Ryan Plaza Drive, Suite 1000

Arlington, Texas 76011



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C. 20885

December 1, 1982

Dockets \Wos. 50-313
d 50-368

Mr. William\Cavanaugh, 111
Senior Vice Pgesident,

Enerqgy Suppl)
Arkansas Power &\light Company
P. 0. Box 551
Little Rock, Arkansadg 72203

Dear Mr. Cavanaugh:

Enclosed is our Safety Evaluation Report on NUREG Items I.A.Z.]
"Upgraded RO arnd SRO Training" and 11.B.4 "Training for Mxtv- ng
Core Damage" for Arkansas Nuckear One, Units Nos. 1 and 2 (pR0D-1/2).
ke have reviewed the informationwhich you have submiti#d on Items
[.A.2.1 and 11.B.4 and the informaXion which we obtajfed as a

result of our inspection visit at ANQ-1/2 on Septepfer 27-28, 1982
and find that ANO-1/2 meets the requixements of jfese two items.
Therefore, we consider Items 1.A.2.1 and\IIl.B/£4 resolved for ANO-1/2.

E‘l"v]y,

s W

olz, Chief _
0p9rat1” Reactors Branch #4
Division of \jcensing

\& /I e

-

e W4
Robert A, Clark, Chie
Operating Reactors Brargh #3
Division of Licensing

Enclosure:
Safety Evaluatign Report

cc w/enclosuye:
See next pgi
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,\ui,’m- ) WASHINGTON, D. C. 20555

.

”..,,.‘ SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

ARKANSAS NUCLEAR ONE, UNITS NOS. 1 AND 2 - UPGRADING RO AND SRO TRAINING
AND TRAINING TO MITIGATE CORE DAMAGE

ACTION PLAN ITEMS I.A.2.1 AND I1.8.4
DOCKETS NOS. 50-313 & 50-368

Introduction and Summary
|

The staff has required an upgrade in Reactor Operator and Senior Reactor
Operator training to include enhanced training in heat transfer, fluid flow,
and thermodynamics. This is NUREG-O?B?, item 1.A.2.1. The staff has also
required training for mitigating core damage through the use of currentiy

installed equipment. This is NUREG-0737, item II.B.4.

The™*nitial evaluation of the Ark;nsas Nuclear One upgrade in Reactor Operator
and Senior Reactor Operator training and in the training to mitigate core
damage was performed by Science Applications, Inc. (SAI), as part of 2
technical assistance contract program. The results of the SAI evaluation are
reported in the attached SAI Technica! Evaluation Report (SAI-186-029-18)

dated August 31, 1982.

Based on our review of the SAI Technical Evaluation Report (TER) and on a
special review conducted at Arkansas Nuclear One September 27-28, 1982, we
conclude that the upgrade in Reactor Operator and Senior Reactor Operator
training programs and the training to mitigate core damage by the use of

installed equipment are acceptable.



Evaluation
The attached TER provides a technical evaluation of the Arkansas Nuclear QOne
upgrade in Reactor Operator and Senior Reactor Operator training and of the

training in the mitigation of core damage by the use of installed equipment.

This TER concluded, "The licensee does not meet all of the requirements of

NUREG-0737, items 1.A.2.1 and I1.B.4. . . " The specific reasons given for

this conclusion were:

Both the licensee's training and requalification programs fail to
provide adequate instruction in material content and number of contact hours
for the training area of accident mitigation with Core damage and/or related
subjects (heat transfer, fluid flow and thermodynamics)

"Two of the starred manipulations listed in Enclosure 4 (i.e., of H. R.

Denton's letter to all power reactor applicants and licensees dated March 28,

1980) are not performed annually as specified in Enclosure 4 (ibid).

“I1.B.4. The licensed personnel have not received adequate training in

accident mitigation with core damage."

The TER identified two ’icensee inputs which were used to reach the above
conclusions. These were a letter from J. P. 0'Hanlon, General Manager,

Arkansas Nuclear One, Arkansas Power and Light Company to P. F. Collins, NRC

’




serial ANO-80-3228 dated August 4, 1980, and a letter from J. R .Marshall,

Manager Licensing, Arkansas Power and Light Company to Messrs. R. A. Clark and

J. F. Stolz, Chiefs of Operating Reactor Branchs 3 and ¢ respectively. This

latter letter was serial @AN@78211 dated July 21, 1982.

Because the TER had identified the licensee as not meeting the requirements of
NUREG-0737, items [.A.2.1 and I1.B.4, an onsite review of the licensee's
actions in these two areas was conducted This review indicated that the
licensee's response dated August 4, 1980, was written prior to full development
of the training curriculum in the mitigation of core damage and that the
licensee's letter of July 21, 1982, was prepared on the basis cf current
requalification training Apparently, the TER conclusions were not based upon
actual training conducted. A review of licensee actions in each of the

elements comprising NUREG-0737, items, I.A.2.1 and 11.3.4 was made

The licensee had conducted approximately 100 contact hours of training for

Unit 1 operators and approximately 90 contact hours of training for Unit 2
operators in heat transfer, fluid flow, thermodynamics and mitigation of core
damage. The subject matter appeared to meet the leve) of detail specified in
H. R. Denton's letter of March 28, 1980. Additionally, the licensee was
conducting follow-on training for operators in the requalification program; the
depth of coverage of this training,was being determined annually, depending
upon the results of the annual requalification examination. The attached TER

took exception to this point as not providing 80 hours of training annually in




heat transfer, fluid flow, thermodynamics and mitigation of core damage. This
requirement was clarified by D. G .Eisenhut's memorandum of September 13, 1982
(Subject: Further Definition of 80 Hour Review Criterion for Requalification
Training). This memorandum stated, in part, ". . . we do not believe that the
80 hour criterion is appnrpriate for recurring requalification training. We
believe that the subject matter areas covered by TMI tasks 1.A.2.1 and I1.B.4
should achieve equal emphasis with the other subjects outlined in Appendix A
of 10 CFR Part 55." The licensee's initial training accomplished and

fnl
&)

ow-on training meet this criterion and are acceptable.

The licensee’'s revised requalification plan established a passing score of 80%
overall and 70% in specific categories on the annual requalification

examination. This meets NRC requirements and is acceptable.

The iicensee’'s res/ised requalification plan did not indicate that two
reactivity manipulations, "Manual control of steam generators and/or feedwater
during startup and shutdown" and "“loss of coolant including: (1) significant
steam generator leaks; (2) inside and outside primary containment; (3) large

and small, including leak-rate determination: and (4) saturated Reactor

Coolant response,” were not indicated as being conducted annually. The TER

found this to be unacceptable. The special review onsite, however, determined
that this apparent omission was the result of a typographical error. The

licensee committed to conduct the reactivity manipulations delineated in




enclosure (4) of H. R. Denton’'s letter of March 28, 1980, either on the plant,

or in a simulator. This is now reflected accurately in the licensee training

procedures This is acceptable

B

The TER found no problems with the training for nonlicensed personnel (shift

technical advisors and plant management) in the mitigation of core damage.

Therefore, this portion of NUREG-0737, item II.B.4, is acceptable. Similarly,

the TER found that the licensee's training on reactor and plant transients met

o~
.‘ﬂv

C requirements; that operator training instructors were licensed: that
licensed operators were kept abreast of plant modifications: and that the level

of detail provided in training for mitigation of core damage for nonlicensed
L= . ’ .
personnel was satisfactory. These items are considered acceptable.

Conclusion

Based on our review of the SAI TER and licensee records and procedures

onsite, we conclude that the Arkansas Nuclear One upgrade in Reactor Operator

and Senior Reactor Operatcr training and in-training for the mi

tigation of

core damage are acceptable.

Attachment:
SAI Technical Evaluation Report
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1. 'NTRODUCTION

Science Applications, Inc. (SAl), as technical assistance contrac-
tor to the U.S. Nuclear Regulatory Commission, has evaluated the response Dy
Arkansas Power and Light Company for the Arkansas Nuclear One, Unit 1 and ¢
(Dockets 50-313 and 50-368) to certain requirements contained in post-TM]
Action Items 1.A.2.1, Immediate Upgrading of Reactor Operator and Senior
Reactor Operator Training and Qualifications, and I11.314, Training for
Mitigating Core Damage. These reguirements were set forth in NUREG-0660

MIINESs AT

(Reference 1) and were subsequently clarified in NUREG-0737 (Reference 2).*

The purpose of the evaluation was to determine whether the
licensee's operator training and requalification programs satisfy the
requirements. The evaluation pertains to Technizal Assignment Control (TAC)
System numbers:

1.A.2.1 11.8.4

8
9

4489
4430

eated below, ti uation covers only somne aspects of

The detailed evaluation of the licensee's submittals is$ presented
in Section 1V; the conclusions are in.Section V. ’
o

[I1. SCOPE AND CONTENT OF THE EVALUATION

fication of TMI Action Item l.A.2.1

d four enclosures, dated March 28,

ice of Nuclear Reactor Regulation,
and licensees, concerning qualifi ions of reactor
referred to as Denton's letter). This letter and
m es a number of training requirements on power reactor
This evaluation specifically addressed a subset of the require-
ed in Enclosure 1 of Denton's letter, namely: Item A.2.c, which
r operator training requirements; item A.2.e, which concerns
instructor requalification; and Section C, which addresses operator requali-
fication. Some of these requirements are elaborated in Enclosures 2, 3, and
4 of Denton's letter. The training requirements under evaluation are sum-
marized in Figure 1. The elaborations of these requirements in cnclosures
2, 3 and 4 of Denton's letter are shown respectively in Figures 2, 2 and 4.
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*Enclosure 1 of NUREG-0737 and NRC's Technical Assistance Control System
distinguish four sub-actions within 1.A.2.1 and two sub-actions within
11.3.4. These subdivisions are not carried forward to the actual
presentation of the requirements in Enclosure 3-of NUREG-0737. If they
had been, the items of concern here would be contained in 1.A.2.1.4 and
11.8.4.1.
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igure 1.

. .

Training Requirements from TMI Action Item 1.A.2.1"°

Progrem (lement

» NRC Requirements**

Enclosure 3, Item A 2.c(1)

Training programs shal)l de modified, as necessary, to provide training in heat
transfer, f1uic flow and thermogynamics. (Enclosure 2 provides guigeiines for
the minimu~ content of such traiming. )

Enclosure 1, ltem A 2.¢(2)

Training programs shall be modified, as necessary t2 provide training in the
use of installed plant systems to contral or mitigate an accicent in whicr the
core 13 severely camaged. [(Enclosure 3 provices guicelines for the mimimum
content of such training.)

fnclcsure 1, lter A.2.c.(3)

Training o-ozrams snall de mozifies, as necessary 13 Jravice increasec e~onasis
on reactor ang plant transients.

| NSTwESER
| AESUALIFICATION

Enclesure 1, Item A 2. e

-
Instrucsors shall pe enrolled in aporopriate recualffication programs to assure
they are cagnizant of current operating Ristory, prodiems, and changes 0 pre-
cesures and acmimistrative limitations.

Enclosure 1, [tem L1

Canzent of the licensec oderator recualification preg=ams srall pe msc1fieg 20
include iAStruction 1n neat transfer, flyic flow, thermalynamics, anc mitiga-
t10n of accicents ‘nvelving 4 gegraced core. (Enclosures 7 and 3 srevice guice-
lines for ine minimum content of such traiming.)

inclosure 1, Item (.2

*he criteria for reauiring @ licensec 'ngivicual 2 Farticizate 'n accelerates
reavalification snall De mocified 3 de consistent with ine new Dassing grace
for issuence of a license: B8C% overall anc 70% each categeory.

Enclosure 1, Item O3

Programs snould e mocifiec o require the sontra] manioulations listec in
fnciosure 4. Normal cantrol manipulations, suin 4s slant or reactor Stariuls,
mst de performed. Control manigulations guring soncrmal or emergency oDera-
119ns Must De waleed tArougn with, anc evaluatec Dy. 4 Mmemder of ihe raining
staff at a mnimym. An agoropriate simylator may De used to satisfy the
requirements for control meaipulations.

*The reauirements $nOwn are & Subset of those containec In Item 1.A.2.1.
e<leferences %0 Enclasures are i3 Jenton’s letter of March 28, 1980, wnich {5 contained in the clar+?i-
cation of l1tem i.A.2.1 in WREG-0727.




Figure 2. Enclosure 2 from Denton's Letter

o

TRAINING Ih MEAT TRANSFER, FLUIC FLOW AND THERMCOTN=IZS
Sas0¢ Procerties !l Flyids and matter.

This section snould caver & Dastc Introduction tc matter and ‘i dreperttes, This section snoylsd
tnclude such cONCEpts a8 temperature mea urements and effects, densiiy ang Yty €ffects, specfic
weignt, duoyancy, visCasity and other properiies of flyids. A working inowiecgye of steam tadles shouis
2150 2e ‘ncluded. Energy movement shouls de Ifscussed Inciucing swuch funzamentals as heat eachange,
s2ecific hedat, latent neat of vaporization ang sensidle nest.

AN tati1C8.

This section should cover the pressure, lemperatuyre and volume effects on flyigs. Eaample of these
parametric changes should Se 11lustrated By the instructior and relates calculations snhoyld Se performes
Dy the students and discussed in the traiming sessions, Causes and e‘fects of pressure and temperaiure
changes 1n the various components and systems should Se discussed in tne training sessions. Causes and
effects of pressure and temperature changes in the var ‘sus components and systems shoulc De discussed
as applicadle o the facility with particular empnasis on safety signmificant features. The

characteristics of fofce and pressure, presiure in liguids at rest, principles of hydraulies, .

saturd.ian sressure and temperature and sudcdoling should alse de incluced.

Flaie 3'“"5!-

This section should cover the flow of fluids and such concests as Sernoullti’s principle, erergy .o
moving fluics, flow measure theory and cevices anc dressure Tosses due to friciicn and crificing,
Otner concepts anc terms to De giscussed 10 TR secticn are NPSH, carry over, carcy under, kinet ¢
enerjy, “eed-loss relatianships and two phase flow funcamenzals, Practical asplications reiating o
the rescior ccolant system anc steam generators shouic also de fnclugec.

wqat Transfer dv Concuction, Convecticn and Radration.

Th's section should cover the fundamentals of neat transfer by conzuctions. This section shoylg
incluge 215CuUsSIONS on Such concents an¢ terms as spectfic heat, heat flux and atamic action. Nedt
transfer characteristics of fuel rods and heatsexchangers snould de included n this section.

- . '

This section snould cover the fundamentals of heat transfer by convecticn. Natural anc forced circules
t1or snoulZ Se discussec as applicable o the various systems at the facility, The convection current
satternt creates Sy exzanding f1uids 1n 4 ronfined area shoulc de fnclysec in this sectiion. nest
seanszars ang fluie flow reductions or stoosage should De Jiscusses Iue 1o steam anc/cr nonzoncens sle
s28 ‘armaticn guring ncrmal ang ecsicent congitions.

Tais secsion should cover the furdamentals of heat transfer by thermai racration in tne form of raciant
enerzy. The eleciromignetic energy emitied Dy a Body 5 3 result of 1ts temperature snoy'a de
21gsus500 and 11lustrated oy the use 3f equations and sample calculatirons. (amoarisons shouls de mage
of & 3iacx 30dy aGsorser and 2 enite Sody emitler. .

Chanze of Pnase - 8giling,

This sectien should include descriptions of the state of matter, tne)~ inherent CRaracies stics anc
tnera0cynamic properties Such as enthalpy anc entropy. Calculations sncule 3e performes i1nvolving
tee” 3uality and vord fraction properties. The types of soiling snouic de ¢iscusses as applircasle 2
tne facility guring normal evolutions and accigent congitiens.

§urnzut ang Flow Ingtapility.

Th's section should cover descriptions and mecnanisms for calculating such te=ms as gritical flua,
critical power, ONB ratioc and hot channel faciors, This section shoulc alse include nstructions for
preventing anc monitoring for clad or fuel damage anc flow instadilities. 3ampie caizulations smhouls
se 1llystrated Dy the instructor ana calculations snould e performed 3y the slusentis anc Jrscussec r
the trainIng sessions.  Metnods enc’ procedures for using the plant zamauter o determing Qquantililive
values of various factors during plant operation and plant hest Daiance ceterminations snouic alss de
covered 1n thrs section,

desccor #est Trangfer Limits,

This section should include & discussion of heat transfer Timits Dy examining fuel roc and rescto”
gesign ang limizations, The basis for the limits should de covered in this section along wiin
recommenged metnods O ensure thAt limits are Not aoproacned or exceesed. This section shouls cover
grscussions of pesxing factors, radial and exial power Gistridulions ane Inanges of these factors 3ue
to the influence of ctner variables such 4s moderitor tefcerature, xenon anc control roc positioNn,




Figure 3. Enclosure 3 from Denton's Letter
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TRAINING CRITEAIA FOR WITIGATING CORE DAMAGE
Incore Instrumentation
1.  Use of fized or movadle incpre detectors 1o getermirg estent of cOre camage and geometry changes.

2. Use of thermocouples fn determining peax temperatures; methods for extenced range reacings;
methogs for direct readings at terminal junctions.

3. Metnocs for calling up (printing) incore daia from the plant computer.

facore Muclesr Instrumentation (N1S)

1.  Use of N1S for cetermination of vord formation; void location Basis for N1S response as & function

of core semperatures and density changes.

vital "nstrymentaticn

1. Instrumentation response 'n an sccident environment; failure sequence (sime to farlyre, metnce of
farlure); *ngizaticn reliadtlitty (actua) vs ingicatec level).

2.  Altermative metnods ‘or measuring flows, Dressures, levels, anc temperatures.
4. Determination of pressyrizer Teve! if 411 level ‘transmitters fail.
5. Determination of letgown flow with 4 clogged filter (low flowj.

SO . petermination of other Aeactor Coclant Sytui parameters {f the primary metnod of measurement
nes fairled.

Peimgry Cherigity

L. fapestec chemigtcy results with severe core samage; consecuences of transferring smeil Juantities
of 110418 outsice sontainment, imoortance of using Tean tignt systums,

2. © Cxzeciee 1501331C Oreacdown for core camage; for clac damage.
1. Corrosion ef‘ects of extenced 'mmersion 1in primary water; time 0 fatriure.

332 8%10" Monitoring

1.  Response of Process and Area Monitors o severe gamages; benavior of detectas enen saturates;
metnos far Zetesiing ragiation resdings dy direct measyrement at Jetectior sutdul (Sverranges
setector); especied accuracy of letectors ot aifferent locations; use of ceteciars %o detesmine
extent of core lamage. ¢

2. metnoas of determiming Jose rate inside containment from measurements taxen outside Ioatainment.

-

S5 Generation

1.  Matnoes of w, jeneration during an accident; other sources of gas (le, Ke); tecanigues for venting
s¢ ¢rsposal Of none-congensibles.

2. My flammapility ane exaiosive limit; sources of 0y 1n containment or Reactor Coolant System.




Figure 4. Control Manipulations Listed in Enclosure 4.

1.

*l.
L

*s.

.7.

.

CONTROL MANIPUCATIONS -~ i .

Plant or reactor startuss to incluce & range that resctivity feectack from nuclesr hest aciition
15 noticeadle an: Meatss rate 1y estasiisnec.

Plant shutdown.

manua) control of stesm generators ang/or feedeler Suming ttartyp ang snutdoen.

Soration and or d1lution during power operation.
Any sigmificant (greater than 10T) power changes in manual rod control or rectrculation flow.

Any reacior power change of 10% or grester where 1oad change fs performes with leag limit control
or ehere flua, temperature, or speed control i3 on sanual (for WTGR).

Less of coolant incluging:

1. _significant PWR steam generator Tears

2. inside and outside primary containment

3. large and small, inclyarng leak-rate determination
4. sateritec Resctor Coclant response (Fwi],

Loss of instrument air (f simulated plant specific).

Loss of elecirical power (and/or gegraced power sources).

e -

Loss of core coolant flow/maturs! c1;tuhum. .

L2858 of concenser vacuum.

Loss of service water 1f recuirec for safety.

Loss of snutdown cooling.

Loss af component cooling system or Cooling 1o an individual companent.
Loss of normi! feedwater or normal feedwater iysten fatlure,

_2ss of al) feecwater (normal anc emergency).

L33y 3 protestive system channel.

w0812 10ned control rod or rods (or rog crods).

tmazility to ¢rive control rods.

Congitions reguiring use of emergency boration or stancdy liquie contro! syste=,
Fue! clagding fatlure or Aign activity in reactor coolant or offgas.
Tursine gr generator trip. .

wa function of automatic comtrol system(s) wnich affect resctivity,
malfunction of reactor coolent pressure/volume control system.

Reactor trip.

Main stesm line dreax (insice or outside contatnment).

wuclear instrumentation fatlure(s).

» Starred items 1o De performed annually, a1) others bienntally.
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about 32 specific manipulations over a two-year cycie
10 CFR ndix A requires only 10 manipulations over a two-year
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*A contact hour is a one-hour period in un.cn the course 1ﬁs’:uctor is
present or available for instructing or assi isting students; lectures,
seminars, discussions, problem- -solving sessions, and examinations are
considered contact periods. This def1n1twon is taken from Reference 4.




Training for Mitigating Core Damage

Item 11.8.4 in NUREG-0737 requires that "shift technical advisors
and operating personnel from the plant manager through the operations chain
to the licensed operators" receive training on the use of insta11e¢ systems
to control or mitigat e accidents in which the core is severely damaged.
Enclosure 3 of Denton's letter provwdes guidance on the content of this
training. "Plant Manager" is here taken to mean the higheSt ranking manager’
at the plant site.

For licensed personnel, this training would be reduncant in that
it is also required, by I.A.2.1, in the operator requal lification program,
However, [1.8.4 app11es als0 to operations personnel who are not licensed
and are not candidates for licenses. This may include one or more of the

nighest levels of management at the plant. These non-licensed personnel are
not explicitly required to have training in heat transfer, fluid flow and
thermodynamics and are therefore not obligated for the full 80 contact hours
of training in mitigating core damage and related subjects.

Some non-operating personnel,-notably managers and technicians in
instrumentation and control, health physics and chemistry departments, are
supposed to receive these portions of the training which are commensurate
with their responsibilities. Since this imposes no additional demands on
the program itself, we do not address it in this evaluation. It would be
appropriate for resident inspectors to verify that non-operating personnel
receive the proper training. @
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The required implementation dates f iten ve passed.
me

this evaluation did not aCdr=ss ’*e ( f in ntation.
the evaluation does not cover m modifi ~ions that
for other rnﬂs:vs SJDS he response to
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[II. LICENSEE SuBMI

The licensee (Arkansas Power and Light Company) has submitted to
NRC a number of items (letters and various attachments) which explain their
training anu requalification programs These submittals, made in response
to Denton's letter, form the information base for this evaluation. For the
Arkansas plants, there were two submittals with attachments, for a total of
nine items, which are listed below.

1. Letter from J.P. O'Hanlon, General Manager,
Arkansas Nuclear One, Arkansas Power & Light Co.,
to P.F. Collins, Chief of Operator Licensing
Branch, NRC. August 4, 1980. (3 pp, with enclo-
sures: items 2 & 3). NRC Acc No: 800905033
(re: Response to NRC letter dated March 28, 1980).

"Course Summary for Thermodynamics, Fluid Flow and
Heat Transfer Training". Undated. (4 pp, attached
to item 1).




3., "Course Summary for Mitigating Core Damage”.
Undated. (2 pp, attached to item 1).

4. Letter from John R, Marshall, Manager, Licensing,
Arkansas Power & Light Company, to R. A. Clark,
Chief Operating Reactors 3ranch, NRC, July 21,
1982, (1 p. with enclosures: items 5-8). (re:
Response to NRC letter of April 13, 1982).

5. “Response to Specific Questions" referring to the
questions in NRC's RAI of April 13, 1882. (2 pp,
attached to item 4). -

- 6. Organization Chart for Arkansas Nuclear Plants
Units 1 and 2. (1 p. attached to item 4).

7. “Operations Training Program" 8 pp. (pp. @ - 16 of
Plant Manual Section on Human Resources Administra-
tion)attached to item 4.

8. “"Typical Requalification Training Outiine (3abcock
: & Wilcox Simulator" (9 pp. attached to item 4).

9. Letter from Armand Dieli Supervisor, Simulator
Training, CE Power Systems, to Jim Constantin,
Arkansas Power & Light Co. documenting Simulator
Training for Arkansas Power and Light (21 pp.
attached to item 4).

Items 4-9 were submitted in response to a request for additional
information (Reference §).

IV. EVALUATION

SAl's evaluation of the training programs at Arkansas Power and
Light Company's Arkansas Nuclear One, Units 1 and 2 is presented below.
Se~tion A addresses TMI Action Item I.A.2.1 and presents the assessment
organized in the manner of Figure 1. Section B addresses TMI Action Item
11.8.4,

A. 1.A.2.1: Immediate Upgrading of Reactor Operator and Senior
Reactor Operator Training and Qualification.

Enclosure 1, Item A.2.c(1)

.he basic requirements are that the training srograms given to
reactor operator and senior reactor operator candidates cover the subjects
of heat transfer, fluid flow and thermodynamics at the level of detail:
specified in Enclosure 2 of Denton's letter.

The training Course Summary for Thermodynamics, Fluid Flow and
Heat Transfer Training (submittal item 2) clearly addresses all the items
listed in Enclosure 2 of the Denton's letter. Therefore, we conclude that



program is that of Enclosures 2 an
these instructions must involve an

8oth training and requalification programs same course
outlines, as discussed in items A.2. ) and A.2.c(2), and as concluded in
item A.2.c(2), the course outline for accident mitigation with core cdamage
does not meet the NRC requirement. Furthermore, the ligensee stated in
submittal item 5 that the area and depth of coverage in the regualification
orogram may vary from year to year depending upon the results of the latest
Annual Requalification Examination. This again does not meet the NRC
requirements both in the material contents (as described in Denton's
Enclosures 2 and 3) and the required contact hours of instruction.

Enclosure 1, Item C.2

The requirement for licensed operators to participate in the
lerated requalification program must be based on passing scores of 80%
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70% in each category.

If an operator at Arkansas Nuclear One receives an average grade

ess than 80% overall, and less than 70% in any category, on an annua!
to
in an accelerated requalification program. This meets the NRC
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€nclosure. ], Item C.3

TMI Action Item 1.A.2.1 calls for the licensed o
ion program to include performance of control manipul

4
normal

perator
ations
and abnormal situations. The specifi¢ manipulation

S
ir performance frequency are identified in Enclosure 4 of
ro Figure 4 of this report).

hough submittal item 7 shows
ulations listed in Enclosure 4, ti .
items listed in Enclosure 4 ann
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and “loss of coolant
m generator leaks, (2) inside and outside
(3) large and small, including leak-rate determination,
or Coolant response (PWR)". Therefore, the frequency of
hese two items is an unresolved issue in this review,
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8. I11.8.4 Training for Mitigating Core Damage

[tem [1.B.4 requires that training for mitigating core damage,
indicated in Enclosure 3 of Denton's letter, be given to shift techm
advisors and operating personnel from the plant manager to the licen
operators. This includes both licensed and non-licensed personnel,

The training of licensed personnel does not meet the regquirements
of Action Item [1.B.4 because the licensed personnel receive this training
through the training and requalification programs and these progrzams do not
provide adequate instruction in both material contents and numbers of con-

tact nours for this training area.
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ining programs at

raining program dot ) this part of training to the
out in Enclosure 3 nton's letter, SAI's examination of
Course Summary for M ting Core Damage (submittal item 3)
it does not address he items listed in Enclosure 3,
items 8.1 and C.l. hermore, the licensee's training
area of heat transfer, fluid flow, thermodynamics and acci-
ith core damage has less than 80 conta f instruc-
hese facts SAI concludes that this requirement is not met

1though Arkansas Power an ' ompany stated in submittal item
.
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rement is that instructors rvor reac
in appropriate requalification pr
urrent operating history, probd
istrative limitations.

The licensee in submittal item 1 stated that their operatd
training instructors are licensed operators and they do go through th
requalification program. SAI has examined the submitted regualification
program (submittal item 7) and found that it does require licensed operators
to review changes in station design, procedures, facility license and emer-
gency procedures. Therefore, SAl concludes that this requirement is met at
Arkansas 1 and 2.

»
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Enclosure 1, Item C.1

The primary requirement is that the requalification programs have
instruction in the areas of heat transfer, fluid flow, thermodynamics and
accident mitigation. The level of detail required in the requalification




However, based on information and an organization chart supplied
Sy Arkansas Power and Lignt Company in their respeonse (submittal items 5 and
6{ to NRC's request for additional information (Reference 6), it appears
that this requirement for the non-licensed personnel is satisfied at Arkan-
sas 1 and 2. Specifically, this training is given to personnel holding *he
following positions: General Manager, Operations Manager, Unit 1 Operations
Superintendent, Unit 1 Shift Supervisors, Unit 1 Operators, Unit 2 Opera-
tions Superintendent, Unit 2 Shift Supervisors, Unit 2 Operators and Shift
Technical Advisors. '

. V. CONCLUSION

Based on our evaluation as discussed above, SAI conciudes that the .
licensee does not meet all the requirements of NUREG-0737 items [.A.2.1 and
11.8.4 because of the following:

1.A.2.1

Both the licensee's training and requalification programs fail to
provide adequate instruction in material content and numbder of contact hours
for the training area of accident mitigation with core damage and/or related
subjects,(heat transfer, fluid flow and thermodynamics).

Two of the starred hanipu1ations listed in Enclosure 4 are not
performeg annually as specified in Enclosure 4.

[1.8.4

The licensed personnel have not received adequate training in accident
mitigation with core damage.



"NRC Action Plan Developed as a Result of the TMI-2 Accident."
0660, United States Nuclear Regulatory Commission. May 1980.
‘Clarification of TMI Ac*tion Plan Requirement
tates Nuclear Regulatory commission., November

The NRC requirement for 80 contact hours is an Operator Licensing
Branch technical pos*t ion. It was inciuded with the acceptance
criteria provided by NRC to SAI for use in the present evaluation. See
letter, Harley Silver, Technical Assistance P'og*an Maragement Group,
Division of Licensing, USNRC to Bryce Johnson, Program Manager, Science
Applications, Inc., Subject: Contract No. NR’ 03-82-096, Final Werk
Assignment 2, December 23, 1981.
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