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Examination Summary

Ex¢ on administered on June 20-21, 1985 (Report No. 50-087/0L-85-01)

Res One (1) SRO passed the written and operational exams.




REPORT DETAILS

Examiner
R. Ferrell - Chief Examiner

Examination Review Meeting

At the conclusion of the written examination, the examiner met with
Karen Reuter and Roy Sackschewsky of the NTR staff to review the written
examination. A list of the comments was generated and, along with the
examiners responses, is included in a separate attachment.

Exit Meeting

At the conclusion of the site visit the examiner met with members of the
NTR staff to discuss results of the examination. They were informed that
the one (1) NTR SRO candidate clearly passed the operational portion of
the examination.



Westinghouse NTR SRO Exar Comments
Attachment

Comment H.01
No starting point was given for this question which may lead to a number
of different soluticns for the first section of the desired curve. The
examinee coul. assume that the initial fission rate was that associated
with the intrinsic neutron level in the core and thus would not decrease
as those in the key.

Examiner response H.0l
Agreed - The answer key was changed to reflect the above comment.

Comment H.06 and H.07
Both of these questions are valid reactor theory questions, but really do
not apply to the NTR since the restrictions on Power levels and the
minimum integrated power effectively eliminates any “Decay Heat" or "Xenon
and Samarium" buildups.

Examiner response H,06 and H.07
The examiner agrees with the above comment but at the same time the terms
“Decay Heat, Xenon, and Samarium" are basic nuclear theory concepts the
candidate should be familiar with and therefore, the questions are
valid. The candidate did well on the above questions.

Comment [.06A
Since the guestion did nu. specify if the foil was irradiated or not, the
answer could include the foils stored in the NTR Office File Safe.

Examiner response 1.06A
Agreed - The additional answer provided above was added to the key.

Comment I.06C
SampTes that have decayed to insignificant levels may be returned to the
NTR File Safe; however, often they are simply kept in the Radiation Safety
Lap (HP Lab) safe until they are again irradiated for another
experiment.,

Examiner response [.06C
Agreed - The additional answer provided above was added to the key.

Comment 1.07
The effected wall may be described as the "South wr11 of the Penthouse"
or "North wall of the Reactor Room."

Examiner response 1.07
Agreed - The additional answer provided above was added to the key.



Comment J.04
The answer may b2 derivec from the Precautions and Limitations and
Procedure for Experiment Zu in our Experiments Manual which includes
reduction in trip setpoints for Cl and C2, lowering of Channel F neutron
level trip, providing portable monitors, stable periods longer than 30
seconds, close monitoring of radiation levels in the control room and
limiting reactor power to less than 2 watts. Reference Pp 20-6 to 20-10,

Examiner response J.04
Agreed - The additional answers provided above were added to the key.

Comment J.05

The answer key describes the supercritical reactor vice the critical
reartor referred to in the question. At the NTR we can illustrate the
resporse of a critical reactor in the source range with Channel A. A
critical reactor in the source range will be noted by:

1. No rod motion

2. Linear increase in power in the source range with the source

installed.

3. Vertical trace with the source withdrawn.

4, The peric:' meter will tend toward infinity.
This is probably unique to the NTR since our source range power level is
monitored by a linear recorder and the source may be remotely removed
from the core. Period meter will tend to infinity.

Examiner response J.05
Agreed - The additional answers provided above were added to the key.

Comment J.06
Success is determined in Experiment 6 (page 6-3) by simply subtracting
the shutdown reactivity from the total rod worth. In doing the initial

core physics tests for this core the methods outlined in the FSAR were
used.

Examiner response J.06
Agreed - The additional answer provided above was added to the key.

Comment K.04
The LCO for excess reactivity is given by two specifications (3.1.1 and
3.1.2) are shown to be equivalent in the basis. In 3.1.2 it states that
the maximum excess reactivity that can be loaded into the core is 8.55%.
This quantity assures that spec 3.1.1 will be satisfied which states that
the core must be able to be shut down by at least 15 with the most
reactive rod stuck fully out of the core and failures of experiments.
The pertinent basis section is on page 13 of the Technical Specifications.

Examiner response K.04
Agreed - The additional answer provided above was added to the key.

Comment K.05
~ Sections 3.5.3.1, 3.5.3.2 and 3.5.3.3 of the Opc Manual (P. 3-30 - 3-33)
outline precautions, personnel protection and procedures for the movement
of fuel. These points may also be given to answer this question.




Examiner response K.05
Agreed - The question was graded very loosely based on the above comment.

Comment L.01
The use of "Who" at the beginning of the question may lead the examinee
to believe that only one person is desired as the answer,

Examiner response L.0l
Agreed - Examiner will accept only one (1) of the two (2) for full credit.

Comment L .02
Additional points should be added to this Tist. A summary of
requirements are given on the "Reactor Room Entry Checklist" which is
attached. Also it is now the practice of the insiruction staff in
training situations to require all personnel to wear lab coats, safety
glasses and rubber shoe cover when entering the reactor room.

Examiner response L.02
Agreed - The additional answers provided above were added to the key.

Comment L.04
Answers 1 and 2 are no longer valid with the Technical Specification
revision included in the recent NTR Facility License renewal. Items 3
and 5 are performed as a single item and are identified by a single title
on the current surveillance list. Thus the list of quarterly
surveillances has been shortened.

Examiner response L.04
Agreed - items 1 and 2 were deleted from the answer key and 3 and 5
combined into one (1).

Comment L.05
The Ops Manual section 2.3.3, Pp 2-8, specifies that a SRO shall maintain
the control board under direct surveillance when the reactor is not
secured. Thus the Ops Manual is more restrictive than the Technical
Specifications. Consequently according to the Ops Manual: L.05 A is
False and L.05 B is True.

Examiner response L.05
Agreed - The answer key was corrected.

Comment L.08
There may have been a typographical error in the answer key. "approach

?rocedu;e" should read "approved procedure" or "approved experiment”
Exp 13).

Examiner response L.08
Agreed - The typo was corrected.

on
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H. REACTOR THEORY : PARE 2

DUESTION H.01 (2.25)

Figure H-1 shows positive reactivity beinsg inserted into an initially sub-
critic2) reactor. On the same figurey sketch the corresponding fission rate
and assume no source-skelch only.

QUESTION H.OT (2.00)
A.If during 8 stertopethe count rate 1s 40 cps and Keff=0,90,what w11l the
count rzte be when Keff = 0,987 [1.53

E.If the contra)l rode were moved an increment of 2 inches to arhieve this
increzse in cannt ratesahoul how many more inches wonld you have to with-
drz=u the rode to schieve criticality? Assume rod worth is linear over
distence to he traveled. [1.%)

GUESTION H.O7 (2.00)

Feplain how & 1/M plot ic uwied to predict criticalitve Trn yaur ancwer
discuce the verizbles thzt cen &2ffect the accuracy of the plot.

QUESTION H,.048 (3.00)
E-plein the following terms?
f.Reactivityrp £1.0)
E.Feactor Feriod ri.o
C.Frompt Critical ri.0?
QUESTION H.O0S (3,00)
A.Stete 2 purposes for the instzlled neutron source n the N-28-5 co e,
£1.53
B.Identifyv the source tvee and write the rezction thot produce: nevdrons.
£1.5°

(xxxyx CATEGORY H CONTINUED ON NEXT FPACE ®xxxx)



H. REACTOFR THEODRY

QUESTION H.06 (2.00)
What is the source of decay heat in the reactor?

AUESTION H.O07 (3.00)
Exglain the production and remaval mechanisme for Xe-13% gne 823-189,

QUESTINN H.O0R (1.75)

A.1If Veff of the N-24-8 core were made to be 1.001és caleunlete the rezct-
ivity insertion irnS8k/ks $» and FCM. £1.02

f.Calcnlzte the resultant rezctor period anc SUR from this positive react-
-

ivity insertion. Stete 21) gcsunclicns. R i

(rexww END OF CATECORY H »x¥»xx)
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I. RADIDACTIVE MATERIALS HANDLING D1SFOSAL AND HAZARDS ‘ FACT -

QUESTION 1I.01 (2.2%9)

What are the weebly NTR Fermissible Working limite for rediztion expocure
established at the facility for the followina?

A.Hezd and Trunb
BE.Feet and ankles
C.S5bin of the whole bodv .75 e=,

J
QUESTION TI.07 (2.7%)
f.MWhere are the 3 arez gzmms monitore located in the NTR facility?® F1.501

BE.MNzt addition:s! function i1s provided by one of these monitors tH.t the
other two do not have? £1.2%52

QUESTION TI.072 (2.00)

Deccribe hov to chect if 8 low range beta-gemma instroment je functianang
properlyv.,

QUESTION T.04 (1,00)

If I-121 hee a bicologicel half-life Of 128 deye end & radiolofice’ h:'¢-
'ife of B dayer then half of the inaecsted radiccctiive atoms will remzan in
the body &4 (select one-no caleouwlation nececscary)

A.138 dzys
BE.72 days
C 8 dayse
0.7.%¢ GEys

PUESTION I.08 (2.00)

Phet indicstiorns must exiegt 2t the NTR to indicete & contamination rreidem
15 present?

(xxwxy CATEGORY T CONTINUED OM NEXT FALL EEEREX)



I. RADIOACTIVE MATERIALS HANDLING DYEFOCAL AND HAZARDS FAaRT o

QUESTION TI.04 (4,50

Gold and Indium foils are fregquently uesd &< irradiztion ssaples.fAnswer
followina concerning thecse samples.

|, S
e

f.Where are they storen? £1.2%12
BE.How are they marted/identified? ; rz.o
C.What happens to these samples when the artivity hre decayed to inec anifi-

cant levele? ' £(1.2%2
PUESTION I.07 (2.00)

Why 1e the *CAUTION-RADIATION AREA® sign attached to the cover over the
entrznce to the ledder lesding to the NTF ‘*penthouvse®?

QUESTICTH T.08 (2.00)

What levele of radiation would you expect to find in &n sres marbed &2 fol-
lows?

#.CAUTION-FADIATION AREA [:.02
E.CAUTION-HTIGHE RADIATION AREA Fi.0)
PUESTION 1I.0% (1.50)

Fer 10CFRZ0 (ftandarde for Frotection agrinet Radiation)y give 3 ressnns
that would require notification to the NRC in the following tise frepec!

h.Tmerigte Notificetion £.753]
.78 tour notlificetion £+75)

(wxxxx END 0OF CATEGODRY T =xx¥x)



J«. SPECIFIC OFERATING CHARACTERISIICS , FAGE é

QUESTION J.01 (2.50)
Answer the following questirns TRUE or FALSE.

A.Fower is limited to 100 watts when an experiment 1s installed in the
reactor tank.

E.An unplanned or inedvertant reactor trapein itself constitutes &n
AENDRMAL occurrence.

C.The higher differentiz]l worth of the shim rods mabes them inappropricte
for making fine reactivity acd jvstments.,

D.Durina contiolled critical operztions &l power levels in excese of ahout
S+000 wettyit ie permicseble to silence the Control! Room audible alarm
for the craticelitly morotar,

E.Fower 1c limited 1o 100 watts when the reactor is in the N-24-5 corfigur-

gtion.
[.S e&)
QUESTION J.02 (2.00)
Explein the basis for!
A.Rod speed at 3.76 1n/min. £ .53
E.284 cps Bt count-rate - cutout *lov® setpoint. [1.5)
QUESTION J.03 (2.00)

Why is 1t preferable to operate at &« low a power level as possible when
e:tended steady state operation 18 to take place.

QUESTION J.048 (2.00)

Wheri appronrhing criticalvtyryunder whet condition/s wmav the reactor bhe con-
trolled by moderator level? Why are these condition/s neceszary®?

QUESTICN J.0% (2.50)

Describe how an operator can determine when the reactor i1s critica2) diring
startup., Be specific in your ancwer and list &t least 3 indication:.

(xxxyx CATECORY J CONTINUED ON NIXT FAGE mmxxx)



J. SPECIFIC OFERATING CHAFAFTEFIQTIFQ FaGL 7

QUESTION J.064 2.00)

Pow was K eucecs of the core euperimentally determined?

PUEETINON J.07 (2.00)

Why are graphite rods 2 better reflector than weter?

QUFSTTION  J.08 (2.00)

Whet 2re § purponess 0f the interlork systean®

QUESTION (1,0° t2,00)

Fefer to figure J-1. Idertify those regions indicated by arrows A thiooah
t.

“O
E.
C.
D.
['

(xxxxx END OF CATEGORY J =xx»ax)
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K. FUEL HAKDLING AND CORE FARAMETERS FAGE 2]

QUESTION K.O01 (1.00!
Who must approve &l]1 fuel handlina procedures?

QUESTION K.O02 1.50)

Rhat 3 individuals can direct radiocsctive moteriz]l handling operstions
(other than fuel)?

GUESTION K.03 (2.7%5)
1 What are the approved storage aress for reesctor fuel in the Rezrtor Room®
7.757
Z.How many fuel elements cen be out of approved storzae agrez: 24 any Line?
[.50)
3.MWnere can the control rods be stored? [.501
L.Mho cén guthinrice the remove)l of Sprecial Nuclesr Materizl from the Reac-
tor room? [.50]
S+ How much Special Nuclear Mzteriasl can be removed from the Reactor Room at
gny one time? [.501
BUEETION .04 (3.00)

State the Tech Spec limite for each of the following!

A.Mztimum control rod and moderator-shield water reactivity insertion rate.

£.7%5)
E.E:cess reactivity [l
C.Controul rod drop time £.725)
D.Feguired moderator wzter level t.781

GUESTION K.O05 (3.50)

Eriefly discuse 7 fuel handling precautions that you would outline tn &
class of treinees who were g0in3 to unleoad the NTR core for their firct
time,

(xxxnx CATEGORY K CONTINUED ON NEXY FPAGE xmEER)



K. FUEL HANDLING AND CORF FARAMETERS Fant 9

AUESTION K.0é (2.7%)
Describe the NTR Eiological Shield.

RUESTION K.O07 (4.50)
For each of the following NTR componentssgive & brief descrapticor ¢¢ appro-
priate.

A.Fuel enrichment.,

E.Upper Grid Flate,

C.Lower Grid Flate.

D.Absorber materizl,

E.Normz) Core Configuration.

F.Reflector. [75 ee.]

QUESTION K.OR (1.00)

What personsl dosimeters must be worn by the work staff during fuel handl-
ling operations?

(xxxxx END OF CATEGORY K wmxxxx)



L. ADMINISTRATIVE FROCEDURES, CONDTTIONS AND LIMITATIONS

GUESTION L.O1
A.Who can authorice radiction exposure in excess of the 1.25 FEM w
limits®

RUESTION L.O7 (2.00)
Liet 4 conditions that must be siticfind in order to gllow perannns
eccupy the Reactor Roon?

.

;-

f.bhen 1e the resrinr considereed "secured®™

E.¥5ern 3¢ the rezsctor considered ‘crerstionsl*?

CUEETICON L.OS& (2:.50)
List S 1tem:z that have to be verified querterly per the esurveillence ‘maint-
engnce schedule

»

BUFETTON L.OT 242%)

For the following questions concerning licencers ogperzinresancuwer TRUM oo
FALSE
Ah lacernczed SENINY operator 15 not required 4o be present when recnver 1na

from an vnplenned shutdown wher the cause hie been identified. £.7%5)
BE.A licerzed SENTIOFR overztor hae to be presert on any approech to eratice! -

1ty £:75]
C.h licenser SENICR overator must Le present during any chanae 1 the rore

confiavratlion, f.707

(xwwny CATEGORY L CONTINUCD O8 NICYY FAGE seuEn)




L. ADMINISTRATIVF FROCEDURES, CONDITIONS AND LIMITATIONS FaLl 11

QUESTION L.0Oé (3.00)
A.Who has to review and approve changses in the operetling procedure:”
ri.o2
f.Under what conditione can temnorary chanaes be aavde to the operotinag pro-
cedures” [1. 0
C.Wh=t asction 18 required #fter the temporary chanae 1¢ made? F2.,02
GUESTION L,07 t2.00)
Mhat are the miniaum €3fety systen systen channels required to mebe ¢
startup o the NTR?
RUESTION L.OE (2.0%)
List 2 srtuztron:s durang whoeh or anterlock con be bypassed,
NUESTION L.0@ (2,00)
Concerr.ng the NTR EMEFCINCY FLANs2nswer the following questions!
£.Mhere it Lhe PETHARY EMERGENTY TUPPORT CENTFR® £,41
F.Where c2r the CMERCINCY ALARM be & tuaters fron? .62
C.Who 2o-umes recponsibiility for #1) appropriste actions? [.6)

D.Under what conditione cen normel activities resume at the NTR following
terminetien of the incident thet cavsed the Emeraency Flan to bLe dmplon-
ented” f.6)

E.Whern a2re Emeraency Flan drills conducted ot the NIR? L+é)

tennnn CND OF CAYTEGORY | PARR
(owmwnnwnnnnny FHD OF FYAMINATION #enssssneennnes)
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g2

"

-

7
Tom
x
x



EQUATION SHEET

r

= mAh "‘. Cll
. Cky
Q = UAAT T = 0.1 sec™!
Q = mepaT 1* = 107° sec
e kav? 1= Jge~¥X
- -Q—c— A - 383
t)1/2
» Po10SUR(L) o = Bk/k
. ’0""/'r Weotal ® (hyn = hgue)ny
. 26.06 A= 2N
1
B8 K = Noe~At
Ap
" _1_‘ g ~-p 17,58 vatts = ] BTU/min
e * M .
1 psd = 6.895 P,
h.“ -} 1 ’.‘ = 2.036 inches . @ 0°C
-
s I pet = 27.68 inches H0 @ 4°C
lE - k!
-
2%
1 = ket
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H. KREACTOR THENDRY FAGT 17
ANSHERS == WESTINGHOUSE ELECTRIC CORF-BL/0&6/20-R R .FERRELL
ANEVER H.01 (de2%)
$eo Figure M- & - 5 \1'.C"
2 1125 sl (o /

Note! The 2 distinctive curve trgces zre worth o e, A
e A3 U LF CRATH Wi BE M0
FEFiChapter 7ep.,7-69

ANEWFTS H.02 (2.00)
AC1L = 1-i2
— e ——
Ce 3 =K1
Cil= s 1 *e.9% K2=0.90
(-4 40(1-0,9"
Frey=K? e (1-0.99)
f::](,(

Bopel = 0,00 =0,031% & /1 .
h.ﬁ’HJt 4 N ’l"’é 4
For 2 1t of travel Lthis Jives & total of s 2 1P
frruminig thet Lhe control rod worth remains consteant over he i ; Y
ihterectiethe required repctavat eddi1tion Lo re h eraticalr
1.,0~0.9¢E
= 0.9F e 0,020 BV /¥ iTrzvel =20,0200,0,0157=1.09 1,

REF,OF Chepter B"oe':"




M. REACTOR THFORY Fary 13

ANSHERS =~ WESTINGHMOUSE ELECTRIC CNKF-8Y /04 '20-R.KR.FERRELL

ANSWIR .02 (2.00)

1/M=Ca/Ci whereiCizscount r7te of the NIS channel with o resctivity charnae
Co=hase covnt rate

Mer 5t the cond T nns for the hace count ratesthe /M value 3¢ Y. A tenc-
tivity 1¢ addedethe count rate 1ncreasec. The new resu) (102 count rete =0,
There®ore this 1/7M value 18 les: than 1. By extendin: the line ¢ vdty the

se pointsy o the hoarirontal 215 @ f~YQd)ct;ﬂr. far eritics) co ittt e
be olicrnwn,

Concition for craticatit,

efctivit, fona tion bie Akt )
1/8 weed during foe)l loading or rod pulle on NTK,
FEF.NTR Fegus] Training Manval
ANEVTE .04 (3,00)

Aopsbeft-t The fraction:) change of the sffective multiplication

Vef? factor from ! 1.0
f.Tine regquired to change reactor power by & factor of e 1.0
C.Fezctor is critical on pronrt nevtrons only (np=f) [3.0"

FEF .Fundanerntals of Reactor Fhysics



M. KEACTOR THEORY FAGST 14

ANSMERS -~ WESTINGHOUSE ELFCTIRIC CORF-BL/04/20-R.R.FERRELL

ANSWER H. 0% (3.00)

A.1.Verify Nl's are operable
2.Make & contrulled approacth fo eriticality or supply an socouste nentyan
population sueh that subcriticel multiplicetion can he abhierved =3 the
resctor approaches criticality F.7% &)

E.SourcelFu~-Bes2 ) .00
el e 235 @ 12 = 17
T - u A r O C 4§ reatren
ea 2 e ? ¢ b 1.00
FET.NTE Reaug'afacitaon Treim K nng!
ENEWTR M.OA (2.,00)
flttenvation ¢f tre bhete end arong Trom fiea - on procdacts i reactor o te -
A

FEF.funrenert:'s of Reartar Physice

Aveures H.07 t%.00)
Xe i¢ 2 daocnter of T which 3¢ & davghter of Te ¢ a fissior product . ¥¢
planm je 2 €rrwrt fisgron prodoct, It can be renoved by decay to Corrom o
‘Purtip® by abhrorption of & thermal nevtrorn, £y, 57

e i & <avanter of Fromsthion ( formed by fiveion and also @ daughier of
Meutiymium Je It can be resoved by *burnup®ebot Sg 1¢ stable. fr1.m"

Xe PRODUCTION:Direct Firesron
Recay (SBIDT C[F-) Te13% fE-D:113% [F-] Xel1dD)
REMOVAL !Decayv (Xel2% [E-) Ce13D)
Burrnoe € neontron shsorption)

o PRODUCTION:!Direct Fissiron
Decgy (Celd% [B-) Pr14%9 (E-] N414§ (E-) Funid® CE-] Sn14°
REMOVAL ifurnup (nevtron absorption)

FEF . Fundamertale of Reactor Fhyeics



H. REACTOR THEORY FaGE %

ANSHNEKS -« NFSTINGHOUSE ELECTRIC CORP-BL/0& '20-R.K.FERKFELL

ANCWER H.08 (1.7
ANeff = 1.001¢

Ot‘»:‘ . .oo:én :
t'.'33=¢

160 PCH = 20

80C FLM. ¢
140 POM
P.R Feriye
e Fore Assime T & .0000¢
i 0"' - «1
3 x B rwff A ® .1 s
t Oo(‘f't -" P . '(‘(’.“
T= - . teU10) » 40 gt

CUR = D46.046/7 & J46.,06740 = (% DPNM
FEFNTFE Feciia® Training Meros)
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I. KRADIOACTIVE MATERIALE MANDLING DI‘IOShI AND HhZARDS FAanLL 16

SO POORPVCVDIT SRR ESETOTEOTEeAR TR AR ETTABEEETABEEBRTEEE -

ANSHERS =~ WCSTINGHOUSE ELECIRIC CORF-04/06/?0-N.R.FEKkELL

ANEWER I.01 (2.2%)

A.300 mRen
E.187% afken
C-*ﬁo “‘.~

REF.Operating Marvglop.3-01

| — E«7% #¢.4)

ANSWER J.02 (2.7%)
A.Control Foon
Fritryway
Kesrtor Room £10:Y o463
EsResctor Roomn-arvi morttor anc eriticality monitor for fuel sbor e #ter
Level meter and puddsble alarm on Lthe reector contira) boukrd

1.2

REF.Ore Mariiglope3-20022

ANGWER 1.03 200

1.Chechk the battery
2oUse & ganne SOUTEe Lo ENSUTE PERPOLAE
3.Chech the calibration sticher fote wp.)

FEF .Operations Manvalep.4-%

ANCWEF 1.04 t1.00)

De7.%6 days

Effective half=11fesTE » TR/IR o TH
REF.Chapter Qyp . 4-%0



1. RADIOACTIVE MATERIALSE MANDLING DISFOSAL AND MAZAKDS FAGE 12

e R R - - -

ANSHWERS == WESTINGWOUSE ELECTRIC CORF-BY%/06/20-R.K.FERRELL

ANTMER 1.0% (2.00)

fresr samples-200 dpm beta-gennme or 10 dpm alphe sctivity per 100 square
cn 0f smear ares

REF . Ops Marnvalep,.3-29

ANTWER 1.0¢ (4.%50)

& AN LNIRE RRfehn et t14d
F Stored in envelones [.5) narbed with 2 radicstron warning svabo!l 0.5 and
lebeled [.2%3% show the Line of trradiation (.29 etype of miterral C.20)
end degree of hezard invelved (activity end/cr dose rate) (20D (2.0)

£ HNTE l.cxix!y '1!0 cafe £1.2%]
ci e AT ety

REF.0¢ PManval 0"0"2.

ANEVER 1.07 (2.00) .-

¢ Frag g ARG
During full power operstione the radistion levels ot the south wal1¥v: 11 be

in ‘h' "‘.' 0' *0 '». ‘o ..‘H’hﬂ”' GU. ‘a ..h".’. .f!q .f“t."'lﬂ "u.‘ Q?l.
PERCIOT o A Nontm Wi o8 Kb w

EEE NTR Requelification Training Froaren,

ANCWER 1.08 (2.00)
AS=100 atFr/ f1.0)
. 100 akEM/Br or 100 akEM 41 ety O consecutive drve £1.0

FFF . I0CFRTN, 002

e o P o



1. RADIOACTIVE MATERIAI S MANDLING DISFOSAL AND HAZARDS

---.-.-.,...--.-o-.-o------g.n-----’ ..... -

ANSMERS -~ WFSTINGHMOUS! ELECTRIC CORF-BL/06/20-R.R.FERRELL

-

ANSHWER 1.0¥% (1.5

AN ole body exporure 2% REMnishan 15%0 KEMie tremities
Felesees  J10CFRZ0 limits (5000 times opver U4 hours)
Loss of T workiM™beer of cperations
Dansge to property of = 82004000

F.Cuposure to whole bod, S REMisbn a0 REMle tremities
Relesces © 10CFRZ0 timaits (500 Limes over 24 hours)
Losx of 1 day of operstion
Drnnge to property of $7,000

PEFJ0CFR2C .40

Fabl 1“



Jo SPECIFIC OFERATING CHARACTERISTICS

ANSHERS == WESTYINGHMOUSE ELECTRIC CORF-85/046/00-K.R.FERRELL

ANSWER J.01 (2.50)

A TRUE
E.FALSE
C.FALSE
D.TRUL
E.FALSE

REF ,OFERATING FROCEDURCS 1pp . 8-40.484.5°

QNSUER J.O: (3.00'
A.Rkod 1 pesk crff.worth 1s appif FCR/,017

Tech Spece Jimit ¢ 035 /00celf FIM se
(Veff .99)

Therefore na ro speed ellowable

o8 PCH « (011 i 60 set .:’ lp " .I“Q 'ﬂ
'B ' Llfrio

e CH Mitie mifis -
Thereforetat 3.7¢ 1n/7min the rtesttivity addition rate 1% 02047 e

F.fentitivity of detector R.23 cro/nv
Tech Spec 1249 ny
(29 nv) (B30 cpe/nv)el0.09 cpe

$4 cpr is corservative (&
FEF .PA-Requalificetion Training Frogran

ANGWER Je03 (2.00)
To sdramize the tote! dntegreted power
KEF .Ops Manualep.d-44



Je SPECIFIC OFERATING CHARACTERISYICE (T I

A R R S

ANSHERS ~=- WESTINGHOUSE ELECTRIC CORF-BL/04/20-R.R.FERRELL

ANSUWTR J.08& (2.0

Only whern the reactor 3¢ firet made critical by contro) rod moavewent: . Thas
assures that the costrol roc 18 the grimery mode of reactivity contcal 10 g

critrcal resctor, - : _
ALy VY “i(h Uk N TR SETRLT AL, “Na )" = TRl L% L8 ;(w \V.r\\Q‘ '

? . :
FEF.T8+3.00p. DI B VL TROE Ve O, S TR POV L Uh,-e T e

( L:J‘ r"\l\, Wik ‘T‘; “\‘ulp"'.l"» S LELYS b EOLLRE TG ‘.( Ny At NS R M
ANEWTE 4. 0% (2,805 et wa

With period meters and flo aretronentell,0Juhere with no rod movenent flo
pnstrusents Yndiratle » eters o inerense an power[J78land & constant posityoe

vetiod 1 tndicoted or the retind metersi 7%) £24%)
» . N - O Nt BuDm nie i >
BEF fip s Metwglop . . 4-4, Licema t e Doakte (o Twe of o TSl g INITR D

A Tl Sueint s tebigmuh

3 s . T LW w h
AS - h“" T'.g\b “ -”l-b r‘,'tl '\‘

‘Of‘"“:" J-OA ‘:00(‘) PERED M‘r‘—“ Wi A

Fy porsioning the core with stdsstainless steel rodesaluninum inserts and
be mezcuring the regctlivity worth of the poieion rode and the porticne of
e contreol reods stil] an the fore or by meas, the differentiz] ror werthe
it the normel core, AT s Selted Tl TW CWMLTOLLN SERAY LW ",“‘ =%
REF.FSaAR 111-104 TUMS ALDwate

ANSWEF J.07 (2.00)
Mod ratio =
Lo tarapmited € ( veter )

Theretfore MR, (g arhite) FoF (water)
¢ (v o ® Jbé harne
-

-

6& (€ Y & L% 10 Laerns
12

FEF.NTR k.ﬂul: 7'.’hlh3 Marnng)



Jo SFECIFIC OFERATING CHARACTERIEITCSE FACE 21

ANSHERS -- WESTINGHOUSE ELECTRIC CORF-BS/04/20-R.K.FERRELL

ANSWER J.0B (2.,00)

1.Correct sequerce of operatrons performed

2.Fosrtive reactivity sdded by only one mean: &t & tine

3.Insures proper and safe reactor conditions evist

4Q.Fermits entry of reactor roon uvnder specified cornditions with rescteor *on
but prevents addition of positive reactivity durang this entry

S.Assures reactivity addition ratees not exnceeded

£4/% 2t +5 ¢:)
REF.FEAR III-41 thru &S

ANEWET J. 0% (2.00)
Fefer to figure J-1

ALinited Froportionalaty
F.lonization Chamber region
C.Ceiger Mevller Feglorn
D.Fecombinztion Reajon
E.Contirntons Discharge Region
F.Froportionsl Region

KEF . Q¢Chirpter 2op.2-8



NUMBER OF IONS COLLECTED

12

FIGURE J-1

VOLTAGE (VOLTS)

Characteristic Curve of & Gas~-Filled Detector
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K. FUEL HANDLING AND CORF FARAMETERS

-Q------------'------- -

ANSHNERS =~ WESTINGHOUSE ELECTRIC CORF-BL/04/20-K.R.FERRELL

ANSHER K.01 (1.000
Facility Manager
REF.0pe Mearelop 2-2

ANSKHEF K.02 (1.50)

1.SR0
2.Redistion Safety Coordinator

Z.HIC staff menter deenec capeble by Lthe NIF Facaility Hianager

FEF«0p: Merueglep.2-€

ANERTR K.Q3 (2.7%5)

A.Fesctor core
Fuel elorage ared
(& fuel storaae thimbles in the Keactor Tenl
B.l
EOAF‘P'OVQH SQC';S( Peri ( locations)
D.NTR Facility MEneaer
f.200 grans

RET.0p: Mennalope3-28

AN UER ¥.04 (3,00
k‘-\uﬁ) 2 $
A.0.,10¢/sec when betf is <0.9% MmAN PR T .99
0.03%%/sec when Keff 20,99
B.1¢

Farl 4

C.Full oot o full 3n 2t 7 1.2 sec which includes & Mz carriage reloise

time of 0,125 sec.
P.S ft. above the top of the core
REF.TSsp Seb6+13014



¥+ FUEL HANDLING AND COkE FARAMCTERS FPLGE 73

- ———

ANSHERS -~ WESTINGHOUSE ELECTRIC CORF-8L/06/20-R.R.FERRELL

ENCWVER K.0S (3.50)

1.8F0 ir cherge-follow hae direct or

2.~hdequate SDM (st leszt 3 ¢

3.Required instrumentation-1 SRk w/audible count rate and 1ntercom working
4.Use of handling toole and equipment

C+Recard movement of fuel

é.Fersonnel dosimetrysportzhle survey instruments and protective clothang
7.Initizl radiztion survey: and estimates of e ‘posure

8.Flan job rotation

f.dobt reszponsibilities gnd taceles

10.do not rushehindle fue)l carefully to avord mechanicel damagel™ /10 24,

REF .Ope Manualsy3.5.0p.3-16

s
!

ANSKEFR K.0¢ (2,7%)

Core 3¢ surrounded by about 2 feet of water &t the sidecrzbout € feet of v
ter 2t the top. Core 15 Jorated about 11 feet below around level, Therafore
the earth and cement dump tenk structure afford shielding in sidevard gar-
ections. A cone of radiction 1: emitted vpward 1r the anrnuvlue betwesrn thie
domp and rezctor tarnkseliniting power levels to 10 bw

FPEF PiAppenciy Avp.A-4

ANSWEF (.0 (4,50)
A.93.5% v-22

E.Aluminumsl dinch thickrelongated he agonalsshaperwith 93 position holes

7
)

CieAly™S1 in.in dia.e8 in.thichk at edaesséd sn.thick in centerswith properly
positioned holec, Located 44 in.below the vpper grid plate. This plete 1%
directly coupled to resctor tank flanae.

D.Cadmiuvm

E.19 fue!l elements and ¥ control rods and followers configured with detec’ -
ors and source as in NTR-RX-1, Called N-24-F if 2511 19 elenents are cto:r-
dard.

F.light water»™ 2 feet thickrand graphite cylinders
REF.Ops.Maruel A-2,3 (.70 eud



K. FUEL HANDLING AND CORE FARAMCTERES FAGE 24

. ———————————-—

ANSHWERS -~ HESYINGHOUSE ELECTRIC CORF-8L/06/20-R.K.FERRELL

ANSHWER K.08B (1.00)
1.Neutron asnd Betaza-GCemma cencitive TLD
2.Direct recdouvt pocket 10on chenbers f €&l

REF ,0ps Manualep.@é-3



4]
oY
.

”

Le ADHINISTRATIUE FROCEDURES CONDITIONS AND LIMITATIONS ¥

ANSHERS == WESTINGHOUSE ELECTIRIC CORP-85/046/20-R.F.FERRELL

ANSWER L.01 (1.00
Cite Redaastion Officier and the NYE Manager z
TREFLOr: MEnnelep.at R0

N\
Witk ACCEPT EiTEl Feo vuu/
CREDT j

ANSHER L+02 (2.00)

1.2 penple in viswzl corntact ( 1 sust be a&n avthorized 1ndividual)

2 .R: subcritical by at lezst 3% (2400 FCM)-no remote chenges which could
produce + regctivity effects

2.4udible s.2nel of B source multaplicetion

4.Ferzonnel docinetyy must be worn

T.Fersonnz]l exitinag must be monitored for externc] econtéranstion

tE-tingedrainkinzeor smntlng 15 prohitated

7yfecure emzl) perzons)] 1teme thit couwld fal) inte the tenl [&/7 at.S e&.]
QDU Tun AL ArGa ki"u\“ RYTR\ “ed)

FIF.Nper:tiens Menug? v 2-40

ANCUTER L.C3 (2.00)

AContiol rode fully inserted and Lthe macster power switch bey 1¢ renaved
from the switch OF rno fuel in the core £3.81

E.When 1% 1¢ not securerd rs .00

REF.Ops Manualsp.3-41

ANS“FR 1.04 coJO)
Ary © of the following &t .9 each

1.4l 6s 588 Monrtor /porbable survey dnetiunent 1ecalibrationd ReMi D (b Uil
2. Semreenie comtentartror messrrements bh-d-fuel element e Tecadrec Revod
3. ezt -test of cezled rediation sources
<::.[mer3ency cabinet invertory and eqpt.inspection
S«Inventory of radiation sources
é.Reading of environmentzl monitoring hadaes
7.S8anple of ion exchanger beds for low level contamination
8.S5ecurity bey inventory
5.8ecurity systen tests and inspections

REF .0pe Manualsp.5-6



L. ADMINISTRATIVE PROCEDURES, CONDTTIONS AND LIMITATIONS

e e -

ANSHERS -- WESTINGHNUSE FLECTRIC CORF-B5/06/20-R.R.FERRELL

ANSWER L.0S (2.2%5)
#.TRUE
F.FALSE
(.-TRUF [.?5 (r.‘g
REF.TSvp.38
ANSHER L.0é (3.00)
A.Review of RSC
fpprovel by facility manager £«5 €242
E.Dc not change the intent of the origing) proredure /nprroved by fecilty
merneager (.5 ez.d
C.Recorded in the copergting records
Reported Lo RSC .5 er.]
ANEWET L.07 (2.00) .

‘Qo’ff'f' ’:ovq
1 Linear-Log N level with high N level traig
1 Linear-Lo3 N level

E.Keff > .99
e Linear-Lo3 N level with high N level triyp
1 Feriod with trip
1 Linear or Log Gamnz level with trip

REF.TSyp.51

ANCHFF L.08 2+2%)

bev=on room entry
management avthorization in writing
L 4

proredure( evion mee £.75 e&d
APPRUVED
FEF.0ps Manuzlsp.4.3.4.F






