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Mr. William Cavanaugh III
Senior Vice President * '

DBrinkmanEnergy Supply LSchneider
Attansas Power & Light Company TBarnhart-8
P. O. Box 551

ASLABLittle Rock, Arkansas 72203

Dear Mr. Cavanaugh:

Enclosed is our Safety Evaluation Report on NUREG Items I.A.2.1

" Upgraded R0 and SR0 Training" and II.B.4 " Training for !!itigating).Com Damage" for Arkansas fluclear One, Units flos. I and 2 (Afl0-1/2

We have reviewed the information which you have submitted on Itens
I.A.2.1 and II.B.4 and the inforrntion which we obtained as a
result of our inspection visit at Afl0-1/2 on Septertaer 27-28, 1982
and find that Afl0-1/2 meets the requirements of these two items.

Themfom, we consider Itens I.A.2.1 and II.B.4 resolved for A!!0-1/2.

Sincerely,

80MGINAL SICNE3 E
Jetaly,s2%;"

John F. Stolz, Chief
Operating Reactors Branch f4
Division of Licensing

NY&lb W

Robert A. Clark, Chief
Operating Reactors Brunch f3

| 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. Marshall r

Manager, Licensing
Arkansas Power & Light Company
P. O. Box 551 Director, Bureau of Environmental
Little Rock, Arkansas 72203 Health Services

4815 West Markham Street
Mr. James P. O'Hanlon Little Rock, Arkansas 72201
General Manager
Arkansas Nuclear One
P. O. Box 608
Russellville, Arkansas 72801

Mr. Leonard Joe Callan
-U.S. Nuclear Regulatory Comission
-

P. O. Box 2090 -

Russellville, Arkans_as 72801

Mr. Robert B. Borsum
Babcock & Wilcox.

Nuclear Power Generation Division
Suite 220, 7910 Woodmont Avrfnue '

Bethesda, Maryland 20814
.

'

Mr. Nicholas S. Reynolds
Debevoise & Liberman
120017th Street, NU
Washington, DC 20036

Honorable Emil Grant
Acting County Judge of Pope County
Pope County Courthouse
Russellville, Arkansas 72801

.

Regional Radiation Representative
EPA Region VI
1201 Elm Street .

Dal'las, Texas 75270

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

$1ingt n a
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,.f a ,a n,*% UNITED STATES.,

y'- y' ,g NUCLEAR REGULATORY COMMISSION

g,K(g-,-| WASHINGTON, D. C. 20555
, ,

,.

%,... /, December 1,1982

Dockets os. 50-313
d 50-368

Mr. Willia 'Cavanaugh, III
Senior Vice sident,

Energy Suppl
Arkansas Power ight Company
P. O. Box 551
Little Rock, Arkans 72203

.

Dear. Mr. Cavanaugh: .

Enclosed is our Safety Eva uation Report on NUREG Items I.A.2.1
" Upgraded R0 and SRO Traini and II.B.4 " Training for Miti ng"

Com Damage" for Arkansas Nuc ar One, Units Nos. I and 2 0-1/2).
''

We have reviewed the 'information hich you have submit d on Items
I.A.2.1 and II.B.4 and the informa ion which we obta ed as a
result of our inspection visit at A -1/2 on Septe er 27-28,1982

.and . find that ANO-1/2 meets the requi ements of ese two items. .

Therefore, we consider Items I.A.2.1 an II. 4 resolved for ANO-1/2.

erely,

.

[ohnF. olz, Chief- -

( 0pe' rating actors Branch #4
TITvision of censing

"Vc, f-< ^ . (L .

g'..

Robert A. Clark, Chie
Operating Reactors Bra h #3
Division of Licensing

Enclosure: '
'

Safety Evaluati n Report

cc w/enclosu :
See next p .
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f UNITED STATES

P s .,.. < [ ri NUCLEAR REGULATORY COMMISSION*

- 3ji .;, - WASHINGTON, O. C. 20555 .

.a.
3 , . . . - .

4..... SAFETY EVALUATION BY THE OFFICE OF flVCLEAR REACTOR REGULATI0fl

ARKAllSAS NUCLEAR ONE, UNITS N05.1 AND 2 - UPGRADitlG R0 AND SRO TRAltlitlG

AtlD TRAINIllG TO MITIGATE CORE DAPAGE

ACTION PLAN ITEMS 1.A.2.1 AND II.B.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-0737, item I.A.2.1. The staff has also

required training for mitigating core damage through the use of currently

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

Thebtnitial evaluation of the Arkansas 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.a

technical assistance contract program. The results of the SAI evaluation are

reported in the attached SAI Technical Evaluation Report (SAI-186-029-18)
4

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

I installed equipment are acceptable.

..
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Evaluation

The attached TER provides a technical evaluation of the Arkansas Nuclear One

upgrade in Reactor Operator and Senior Reactor Operator training and of the

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

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

NUREG-0737, items I.A.2.1 and'II.B.4.~ . . " The specific'r'easons given for .
,

,

this conclusion were:
.

"I.A.2.1. Both the licensee's training and requalification programs fail to

,
provide adequate instruction in material content and number of contact hours

f5r 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).

"II.B.4. The licensed personnel have not received adequate training in

accident mitigation with core damage." -

The TER identified two licensee inputs which were used to. reach the above

conclusions. These were a letter from J. P. O'Hanlon, General Manager,

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

.

.
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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 4 respectively. This

latter letter was serial 9AN078211 dated July 21, 1982.

Because the TER ha'd identifi,ed the licensee as not m,eeting th'e requirements of
-

.

NUREG-0737., items I.A.2.1 and II.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 of 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 II.G.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 2c

operators 'in heat transfer, fluid flow, thermodynamics and mitigation of core

damage. The subject matter appeared to meet the level 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'

|

*

|
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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 8'O Hour Review Criterion for Requalification

Training). This memorandum stated, in part, ". we do not believe that the. .

80 hour criterion is apporpriate for recurring requalification training. We
.

believe that the subject matter -areas covered by TMI tasks I. A.2.1 and II.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

follow-on training meet this c.riterion 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 licensee's re/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

>

.
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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 [he'' licensee training
~

procedures. This is acceptable.
'

* -

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

technical advis' ors 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

NRC 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

perso'N$el 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 Operator training and in-training for the mitigation of

core damage are acceptable.
.

.
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TECHNICAL EVALUATION REPORT ,.

IMPROVEMENTS IN TRAINING AND .

REQUALIFICATION PROGRAMS AS REQUIRED BY
TMI, ACTION ITEMS I.A.2.1 AND II.B.4<

for the

'

Arkansas Nuclear One
Units 1 and 2

'

-(Occket Nos. 50-313 and 50-368) .

-

, ,

*

.

w-

August 31, 1932

.

.

Prepared Sy:

Science Applications, Inc.
1710 Goodridge Drive -

~

McLean, Virginia 22102
.

*

Prepared for:

/ U.S. Nuclear Regulatory Comission
D\ Washington, D.C. 20555,
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I. INTRODUCTION

Science Applications, Inc. (SAI), as technical assistance c'ontrac-
tor to the U.S. Nuclear Regulatory Commission, has evaluated the response by
Arkansas Power and Light Company for the Arkansas Nuclear One, Unit 1 and 2
(Dockets 50-313 and 50-368) to certain requirements contained in post-TMI
Action Items I.A.2.1, Immediate Upgrading of Reactor Operator and Senior
Reactor Operator Training and Qualifications, and 11.3.4, Training' for *
Mitigating Core Damage. These requirements were set forth in NUREG-0660
(Reference 1) and were subsequently clarified in NUREG-0737 (Reference 2).*

The purpose of thy evaluation was to determine whether the
licensee's operator training and requalification programs " satisfy (TAC) .

the
requirements. The evaluation pertains to Technical Assignment Control

-

System numbers : .

,

- - I.A.2.1 II.B.4

Unit 1 44139 44489
Unit 2 44140 44490-

As delineated below, - the evaluation ' covers only some aspects of it'e.n
-

I . A . 2.1. 4. . ,

*'
. .

.
,

. Th'e detailed evaluation of .the licensee's submittals is presented
in Section IV; the conclusions are'in.Section V. *

w. - .
.

II. SCOPE AND CONTENT OF THE EVALUATION

A. I.A.2.1: Irmediate Upgrading of R0 and SRO Training and Qualifications

The clarification of TMI Action Item I.A.2.1 in NUREG-0737 incor-
parates a letter and four enclosures, dated March 28, 1980, f rom Harold R.
Denton, Director, Office of Nuclear Reactor Regulation, USNRC, to all power
reactor applicants and licensees, concerning qualifications of reactor
operators (hereaf ter referred to as Denton's letter). This letter and
enclosures imposes a number of training requirerhents on power reactor
licensees. This evaluation specifically addressed a subset of the require-
ments stated in Enclosure 1 of Denton's letter, namely: I tem A.2.c, which
relates to operator training requirements; item A.2.e, which concerns
instructor requalification; and Section C, which addresses operator requali-
fication. Some of these requifements 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 Enclosures
2, 3 and 4 of Denton's letter are shown respectively in Figures 2, 3 and 4.

* Enclosure 1 of NUREG-0737 and NRC's Technical Assistance Control System
distinguish four sub-actions within I.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 threy

had been, the items of concern here would be contained in I.A.2.1.4 and
II.B.4.1.

.

'
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Figure 1. Training Requirements from TMI Action Item I.A.2.1* .

nat a quirements**8rogram Elem nt a e .

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

Traintrig programs shall De modified, as necessary, to orovice training in heat
- transfer. fluid fle= and thermocynamics. (Enclosure 2 provides guicelines for

-

the mininut -centent of such training.)'
.

C*ttai!ONS Enclosure 1. Item A.2.c(2),
Training programs shall be socified, as necessary to provide training in the8 95 .=t'. _ use of installed plant systems to control or mitigste an accioent in unice tne

g
core is severely canaged. (Enclosure 3 provices guiceltnes for tne minimum....*33*''**

|' content of sucn training.)
..

; Enc 1cture 1. Ite* A.2.c.(3)
i Training o ograms snal1 de mocifiec. as necessary to orovice increasec e-onasts

on reactor ano plant transients.*
|

,

Enciesure 1. Item A.2.e
Instructors shall ne enroll'ed in accropriate r.ecualification orograms to assurel'r$7M3*.2 tney are cogntrant of currefit coerating mistory, oroolees, and enanges to pr..

E ... s..IC .!ON cecu es ano acministrative limitations..-6 . r
,

| I Enclosure 1. Item C.1
; Content of tre licenses one*ator rec:,alification preg-tms small be ocifico to

s in'cluce instruction in neat transfer fluto flow. tee m cynamics, anc mitiga-
tion of accicents involving a degraded core. (Enclosures 2 and 3 orevice quice- ..*

lines for *ne minimum content of sucn tratning.)' ,

Inclosure 1. Item *.2s p g..,.4, The criteria for requiring a licenses incivicual to :artietoate in acteleratec,

'I. .#I...ID recualification snall be mootfiec to be consiste.at ustn tne ne= cassteg grace. "*" '**

for issuance of a license: 80% overall anc 7CL eacn category.
,

Enclosure 1. Item ,*.3
Programs snould Se mocified to reoutre tee control manioulations listec in

I Enclosure a. hor-ial control maniculations, swen as clant or reactor startuos,
mst De performd. Control maniculations curing 4encemal or emergency opera.
tions must be =alsed througn with, anc evaluates Dy. a meanner of :ne training
staff at a minimum. An acoropriate simulator may se uses to sattsfy tne
reoutremnts for control manipulations.

4

'fne recutrements snown are a sunset of those contained in Item I.A.2.1.
"2e'erences to Enclosures are to Centon's letter of Maren 25.1HO. weten is contained in tne clartf t- ,

~

cation of ! tem I. A.2.1 in wAEG-0737.

|
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; Figure 2. Enclosure 2 from Denton's Letter
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TRAgnI4 In n(AT TRAn5FER. FW!: TLOW AND THERmC3W!C3

1. Basic prece* ties of Flutas and mattee.

This section snould cover a basic introduction to mattee and its pecaerties. This section snould *
incivde sucn concepts as temperature mea:urement's and eff ects, density and'Tts* dffects, specific
.eignt, tuoyancy, viscostty and other properties of fluids. A working kno.lecge of steam teoles snoul,3
also se incluced. (nergy movement should be siscussed including suca funcementals as nest enchaa;e.
specific nest. latent neat of vaportsation and senstate nest.

2. Fluid Stat $cs.

This section should cover the pressure, temoerature and volume effects on fluids. Esample of tnese
parametric cnanges should be illustrated by the instructor and relatec calcalations sisculd te performes
by the stucents and discussed in the training sessions. Causes and effects of pressure and temperature
changes in'the vertous components and systems should be discussed in tne training sessions. Causes and

*

eff ects of pressure and temperature changes in the vertous components and systems should be discussed)

gs applicable to the f actitty with particular emanasts on safety significant features. The
cnaracteristics of f orce and pressure'. preslure in 1toulds at rest. principles of ~ nyaraulics. .'

saturation pressure and temperature and succooling snould also be incluses. - ~

3. Fluid 0< names.
,

T'nis section should cover the flow of fluids and yuch concents as ternoullt's principle. energy M
I' moving flutes. fle= measure theory and cevices and pressure losses due to frictten and ortficing.
| Otner concepts and teres to be discussed in inis section are NP5n carry over, carry under, ainette
i energy. % esc loss relationships and two pnase flow funcementals. Practical a:pitaations relatin; to.

the reactor.ccolant system anc steam generators shoula also te incluced.

|4 mest Treasfee 3. Coneuction. Convectien and eadiation.
I Tais' section should cover the fundamentals of neat transf er by consuctions. This section shouldi

incluse discussions on such concepts and terms as specific heat. heat flun and atomic action. heat'
transfer characteristics of fuel rods and heat.enchangers snouls be included in this section.

*
itie - .

This section snould cover the fundamentals of heat transf er by convection. natural and f orced ctrevla-
tion snould te discussec as applicable to the various systems at the f acility. The convection curreet

i patteras createc my en anding fluids in a confined area should te incluced in tnis section. aest
trans::rt ans flute flo. reauctions or stessage shouls te stscusses cue to steam anc/cr non:cacenstale.

i

gas f:rmatten curing norms) anc accioent conettions. ;

Tnis section should cover the ' fur.damentals of heat transfer by theemal radiation in tne form of rectant;
ener;y. Tne electromagnetic energy emitted ty a tocy as a result of its temperature snouts ne*

315:ussee and illustrates ay the use af equations and sample calculations. Comsarisons smould se mace
of a 31act body assorter and a =ntte ac p emitter. .

! 5. Cname of sense - toiline. .

e

! This section should include descetstions of the state of matter, tneir inneeent enarac*e-istics anc
! teernocynamic properties such as entaalpy and entropy. Calculations smcule ne perf ormec involving

steam avality and vote fraction properties. The types of notling snoulc be ciscussed as applica:1e to
tne f acility curing normal evolutions ano accioent concisions.

Su m t ene Flo. Instabittty. ,

6. r

Tnts section snould cover des:riptions and mecnanisms for calculating suen te*ms as critical flus,
critical poser. DME ratio anc not. cnannel f actors. This section should also include instructions fo*
preventing anc monitoring for clad or fuel damage and flow instant 11 ties. 3 amole calculations snouls
se illustrated ty the instructor ano calculations should me pe-forses by tee stucents anc stscussac ir
tne treinteg sessions. Metnods enc * proceoures for using the plant caesute* to sete*mine quantitative
values of vartous f actors during plant operation and plant heat talance ceterminettons snovic als: De

covered in snis section. .

7. setetor aest Transfer Limits.

Tats section should include a discussion of heat transf er limits by esamining f uel rod and reacto*
cesign and 1tattations. The tas'ts for the Itaits should be covereo in tnis section along eits

I' recommences metnods to ensure tnat Ilmits are not sporoacned oc escoesed. This section snowl: cove-
Idiscussions of peasing f actors, radial and estal power distributions and enanges of taese f actors sue '

to tne influence of otner variables such as noserstor teacerature, menon anc control rod position.

..

D

|
-

.

1 ... . ,_ _ , , , _- . . . , _ , , . _ . , . . , . . - -
- -. . . .. . . .. .. . u .. :: . : - . , _ _ _ _ _ -



. u
- ,s

.

.

.
.

. .

.

.

Figure 3. Enclosure 3 from Denton's Letter
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71A!4thG CA! TEA!A fCA MIT!;ATING CORE DAMGZ

A. Ineere Instrumentation

Use of flaed or novaale incpre detectors to cetermit.e estent of core camage and geometry cnanges.1. ,

*

Use of inermocouples in determining peak temperatures; metnods for estencec range reasings;2. metnods for direct readings at terminal junctions.

Metnoes for calling up (printing) intore data from the plant computer.
.

.

3.

nuclear instru 'ntation (N15)*ae3. Esco*e .

Use of m!1 for cete*mination of void formation; void location tasts for 415 resconse as a function1. '

of core temperatures and density enanges.

C. Vttal fastrwmeatstien

InstrumeStation response in an aegident environment; f ailure secuence (time to f atlu e, setnCc of
r

*
1. f ailure); 'nditation reliactitty (actual vs indicated level).

,

2. Alternattve retnocs for measuring flo.s pressures. levels, anc temperstares,i .

e *

Determination of pressgriser level.if all level * transmitters fall._ _
4.

Determination of letcoun flow wita ,a clogged filter (low fic=).t.

f
**O** c . Determination of otner Reactor Coolant System parameters if tne primary metnod cf measurement

nas failed.
t

:. P+t-arv me*1st-v

'acettes :nemtstay results ettn severe core camage; consecuences of transfeering small cuantitiesi
*

of ligato outssce containment; smoortance of using less ttgnt systems.
|

2. * 12:ecteo isot: sic presaco-n for core camage; for clac dam' age.
..'
~

Corcosion ef'ects of entencee immeeston in pr9 mary =ater; time to f ailure.3.
l

E. ase*atica =enitor*a
satu atec;i Eesconse of Process and area Monsters to severe samages; eenautor of cetects+s one

r

j 1. metnos f or cate:ttng raciation reseings by direct measurement at setector catsut (:vereanges
setector); enoectea accuracy of setectors at dif ferent locations; use of cetectors to cete-m:ne,

entent of core samage. *

Metnoes of setermining cose rate inside containment from measurements taken outside containment.2. ,

F. as :e-e ation
-

Metnocs of my generation su $ng an accident; otner sources of gas (se, ce); tecnnieves for ventingr1.
te disposal of non.consenstates.

in contaimeent or teactor Coolant 5,ystes.flamnanility ano enclosive 1tatt; sources of 022. H
2 .
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Figure 4. Control Manipulations Listed in Enclosure 4.*

.
C> TROL m niPW AT!0n5 . . .

startuss to incluse a range that reactivity feettact from nuclear hest scettton*1. Plant or reactor
is noticetole an: neatus rate is tsteoltsnee.

2. Plant snutdoen.

Manual control of steam generators ana/or fees.ater du ing startup ano snutdo n.r

'3. *

4 location and or $11ution during power operation.
*

Any signiftsant (greater than los) power changes in manual rod control or recirculation flo..'5.
Any reactor poser change of 105 or greater entre load enange is performee with,1cas limit controt

,

' 6. or enece flua, temoerature, or speed control is on ennual (f or NTat)..

*7 Loss of coolant including:
|

1. ,significant PWR steam generator leaks ,

2. tnstce and outsice priSaey cont:1 m nt

3. large and small. incluctag leakarate cettemination

satu stec Reactor Coolant ressonse (8=4).4 r
,

*

'

I. Loss of instreent air (if simulated plant soecific). ,

9. Loss of electrical po ee (ant /or segraced go.er sources).
*

*13. Loss of core coolant flo=/ natural circulation.
I.

;1. L:ss of condenser vacu e. t

i 12. Loss of se*vice ater if recutred for safety. ;

,i
i
| 13. Loss of snatso.n cooling. 1

, *
*

Loss of comoonent cooling system or gegling to an individual comoonent.14

Loss of normal fees ater or nomal feed.ater system f ailurt.11.

*1' '.oss of all f eec ater (normal and evgency).*

I-

41. Loss of protettive system enannel.
| I

i II. "tsootitioned control rod or roos (or ro# cross).

19. Inantlity to crtve control roes.
Conoittons retutring use of eme*gency toration or stancey 1toute control syste .20.

Fuel cleading f ailure or nign activity in reactor coolant or off gas.21.

22. Turotne er generator trip. . .
'

Ma', function of automatic control system (s) unten aff ect reactivity. i
23.

! -

malfu ction of reactor coolant pressure /volee control system.24. n

25. seactor trip.

Main steam Inne orest (instee or outstee contatraent).26.

27. huclear instr w entation failure (s).

* Starreo items to se performed aanuaily, all others olennially.

J..
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As noted in Figure 1, Enclosures 2 and 3 indicate minimum require-
monts concerning course content in'their respective areas. In addition, the
Operator Licensing Branch in NRC has taken the position (Reference 3) that

.

the training in mitigating core damage and related subjects should consist
of at least 80 contact hours * in both the initial training and the requali-
fication programs. The NRC considers thermodynamics, fluid flow and heat
transfer to be related subjects, so the 80-hour requirement applies to the
combined subject areas of Enclosures 2 and 3. The 80 contact hour criterion *

is not intended to be applied rigidly; rather, its purpose is to provide
greater assurance of adequate course content when the licensee's training
courses are not described in detail.

Since the licensees generally have thet own unique ~ course out-
lines, adequacy of response to these requirements necessarily depends only ,
on whether it is at a level of detail comparable to that specified in the
e'nclosures (and consistent with the 80 contact hour requirement) and whether
it can reasonably be concluded from the licensee's description of his train:-
ing material that the items in the enclosures are covered.

The Institute of Nuclear Power Operations (INPO) has developed its
own guidelines for training in the subject areas of Enclosur'es 2 and 3.
These guidelines, given in References 4 and 5, were developed in response to
the same requirements and are more than adequate, i.e., training programs
based .spbcifically on the complete INP0 documents are expected to satisfy
all the ' requirements pertaining to training material which' are addressed in
this evaluation. .

..o
The licensee's response concerning increased emphasis on tran-

sients is considered by SAI to be acceptable if it makes explicit reference
to increased emphasis on transients and gives some indication of the nature
of the increase, or, if it addresses both normal and abnormal transients
(aithout necessarily indicating an increase in emphasis) and the requalifi- ..

cation program satisfies the requirements for control manipulations, Enclo- -

sure 1, Item C.3. The latter requirement calls for all the manipulations
listed in Enclosure 4 (Figure 4 in this report) to De performed, at the
frequency indicated, unless they are specifically not applicable to the
licensee's type of reactor (s). Some of these manipulations may be performed
on a simulator. Personnel with senior licenses may be credited with these
activities if they direct or evaluate control manioulations as they are
performed by others. Although these manipulations are acceptable for meet-
ing the reactivity control manipulations required by Appendix A paragraph
3.a of 10 CFR 55, the requirements of Enclosure 4 are more demanding.
Enclosure 4 requires about 32 specific manipulations over a two-year cycle
while 10 CFR 55 Appendix A requires only 10 manipulations over a two-year .

cycle. -

"A contact hour is a one-hour period in which the course instructor is
present or available for instructing or assisting students; lectures,'

seminars, discussions, problem-solving sessions, and examinations 'are
considered contact periods. This definition is taken from Reference 4.

_
.
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B. II.B.4: Training for Mitigating Core Damage

Item II.B.4 in NUREG-0737 requires that "shif t technical ' advisors
and operating personnel from the plant manager through the operations chain |
to the licensed operators" receive training on the use of installed systems
to control or mitigate accidents in which the core is severely damaged.
Enclosure 3 of Denton's letter provides 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

However, II.B.4 applies also,2.1, in the operator requalification program.
it is also required, by I.A.

to operations personnel who ar.4*not licensed
and are not candidates for licenses. This may include one or more of the,
highest levels of management at the plant. .These non-licensed personnel are
not explicitly required.to have training in heat transfer, fluid f.lon and
thermodynamics and are therefore not obligated for the full 80 contact hours
of traini,ng 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 those 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 woul'd be
appropriate for resident inspectors 'to verify that non-operating personnel
receive the proper training. . .

qw,. . .

*****

The required implementation dates for all items have passed.
Hence, this evaluation did not address the dates of implementation.
Moreover, the evaluation does not cover training program modifications that
might have been made for other reasons subsequent to the response to
Denton's letter.

III. LICENSEE SUBMITTALS

The licensee (Arkansas Power and Light Company) has submitted to
NRC a number of items (letters and various attachme.nts) which explain their
training and 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'H an l on , 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: 8009050330.
(re: Response to NRC letter dated March 28, 1980).

,

2. " Course Summary for Thermodynamics, Fluid Flow and -

Heat Transfer Training". Undated. (4 pp, attached
to item 1).

.

g . . - , . . . . . . _ . ..
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3. " Course Summary f or 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..C1 ark,
Chief Operating Reactors Branch, NRC, July 21, ..

1982. (1, p. with enclosures: items 5-9). '(re:
'

Response to NRC letter of April 13, 1982).

i 5. " Response to Specific Questions" referring to the
questions in NRC's RAI of April 13, 1982. (2 pp,

-

attached to item 4).
.

6. Organization Chart for Arkansas Nuclear Plantsa

.' Units 1 and 2. (1 p. attached to item 4).
.

7. " Operations Training Program" 8 pp. (pp. 9 - 16 of
Plant Manual Section on Human Resources Administra-
tion) attached to item 4.

8. " Typical Requalification Training Outline (Babcock
& Wilcox Simulator" (9 pp. attached to item 4).

,

9. Letter from Armand Dieli Supervisor, Simulator
~

Training, CE Power Systems, to ,im Constantin,J
Arkansas Power & Light Co. documenting Simulator

. ,

Training for Arkansas Power and Light (21 pp.
attached to item 4).

i

! Items 4-9 were submitted in response to a request for additional
--

information'(Reference 6).
|

~

|

IV. EVALUATION

SAI's evaluation of the training programs at Arkansas Power and
Light Company's Arkansas Nuc' lear One, Units 1 and 2 is presented below.
Section 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

*

II.S.4

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

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

i ine basic requirements are that the training programs 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

.

*
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program is that of Enclosures 2 and 3 of Denton's letter. In addition,
tnese instructions must involve an adequate number of contact hours. -

_

Both training and requalification programs utilize the same course
outlines, as discussed in items A.2.c(1) and A.2.c(2), and as concluded in

; item A.2.c(2), the course outline for accident mitigation with core damage
- does not meet the NRC requirement. Fur.thermore, the lic.euee stated in .

submittal item 5 that the area and depth of coverage,in the requalification
program 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 instructian.
,

_--
Enclosure 1, Item C.2 -

_
_

The requirement for . licensed operators to participate in the'

accelerated requalification program must.be based on passing scores of 80%
overall, 70% in each category.

If an operator at Arkansas Nuc' lear One receives an average grade7

of less than 80% overall, and less than 70% in any category, on an annual-

examination, he is rel.ieved from his licensed duties and is required to"

~ participa.te in an accelerated requalification program. This meets the.NRC
,

requirement.
*EnclosureJ., Item C.3 ,

TMI~ Action Item I.A.2.1 calls for the licensed operator requalifi-

cation program to include perf ormance of control manipulations involving
both normal and abnormal situations. The specific manipulations required and
their performance freque'ncy are identified in Enclosure 4 of the Denton
letter (see Figure 4 of this report).

,

; Although submittal item 7 shows the inclusion of all the 27
control manipulations listed in Enclosure 4, the licensee f ails to perform
two of the starred items listed in Enclosure 4 annually. These two, starred
items are identified as " Manual control of steam generators and/or feedwater
during startup and shutdown" and " loss of coolant including: (1) signifi-

cant PWR steam generator leaks, (2) inside and outside primary containment,
~c

. (3) large and small, including leak-rate determination, (4) saturated Reac-
- tar Coolant response (PWR)". Theref ore, the f requency of performance of

these two items is an unresolved issue in this review.
,

B. II.B.4 Training for Mitigating Core Damage_j

Item II.B.4 requires that training for mitigating core damage, as .

indicated in Enclosure 3 of Denton's letter, be given to shif t technical
7 advisors and operating personnel from the plant manager to the licensed

operators. This includes both licensed and non-licensed personnel.

'. The training of licensed personnel does not meet the requirements
of Action Item II.B.4 because the licensed personnel receive this tr31ning
through the training and. requalification programs and these programs do not
provide adequate instruction 'in both material contents and numbers of con-
tact hours for this training area.

.
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- Arkansas Power and Light Company meets the requirements of this item in
their training programs at the Arkansas plants. .

Enclosure 1, Item A.2.c(2)
' The requirements are that the training programs for reactor and-

senior reactor operator candidates cover the subject of accident mitigation *

at the level of detail specified in Enclosure 3 of Denton's letter (see
Figure 3 of this report).

Although Arkansas Power and Light Company stated in submittal item
3 that their training progra'm does address this part of training to the
levels spelled out in Enclosure 3 of Denton's letter, SAI's examination ofJ-
the submitted Course Summary for Mitigating Core Damage (submittal item 3) '
revealed that it does not addre'ss all the items listed in Enclosure 3,-

'specifically items B.1 and C.1. Furthermore, the licensee's training*

program in the area of . heat transfer, fluid flow, thermodynamics and acci-
dent mitigation with core damage has less than 80 contact hours of instruc-
tion. Based on these f acts SAI concludes that this requirement is not met

2
at Arkansas 1 and 2.

_.

Encicsure 1, Item A.2.c(3)

The requirement is that there be In -increased emphasis iri the=-

training program on dealing with reactar transients.
-

04>-
- The licensee' in submittal item i stated that an increased emphasis

_ on ree.ctor and plant transients is being incorporated into the operator
traini..g program in two ways. First, in the reactor operator and senior
reactor operator license training program, a presentation is being added

-' titled, " Plant Transients". Secondly, plant transients and emergencies are ..

,

included in the startuo certification training received at a vendor simula-;
,

-

This meets the NRC requirements.ser.
<
l' Enclosure 1, Item A.2.e

The requirement is that instructors for reactor operator training-r
-' programs be enrolled in. appropriate requalification prograos to assure they

are cogn12 ant of current operating history, problems and changes tot

_

procedures and administrative limitations.
'

The licensee in submittal item 1 stated that their operator
. training instruc, tors are licensed operators and they do go through the

requalification program. SAI has examined the submitted requalification,
.

program (submittal item 7) and found that it does require licensed operators
=-I to review changes in station design, procedures, facility license and emer-

gency procedures. Therefore, SAI concludes that this requirement is met at-

Arkansas 1 and 2.

Enclosure 1, Item C.1
-4

The primary requirement is that the requalification program have= -

3 instruction in the areas of heat transfer, fluid flow, thermodynamics and
accident mitigation. The level of detail required in the requalification-"

_

_
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However, based on information and an organizatien chart supplied
by Arkansas Power and Lignt Company in their respense (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 the
following positions: General Manager, Operations Manager Unit 1 Operations
Superi'ntendent, Unit 1 Shif t Supervisors, Unit 10perators, Unit 2 Opera- ,

tions Superintendent, Unit 2 Shift Supervisors, Unit 2 Opsrat' ors and S'hift
~

*

Technical Advisors.

V. CONCLUSION ,.
_.

Based on our evaluation as discussed above, SAI concludes that the .
. licensee does not meet all the requirements of NUREG-0737 items I.A.2.1' and-

I1.6.4 because of the.following: ,

I.A.'2.1
Both the licensee's training a'nd reoualification programs fail to

provide adequate instruction in material content and numoer 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 manipul ~ations listed in Enclosure 4 are ndt
~

performe(ann' ally as specified in Enclosure 4.u ,

II.B.4
The licensed personnel have not received adequate training in accident

mitigation with core damage.
.
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