U. S. NUCLEAR REGULATORY COMMISSION REGION I
OPERATOR LICENSING EXAMINATION REPORT

EXAMINATION REPORT NO. 50-193/85-01

FACILITY DOCKET NO. 50-193
FACILITY LICENSE NO. R-95
LICENSEE: Rhode Island Atomic Energy Commission

Narragansett, Rhode Island
FACILITY: Rhode Island Atomic Energy Commission

EXAMINATION DATES: April 24, 1985

CHIEF EXAMINER: el f/’ﬂ 5 2]-9%

N. Dudley, Reactoy Engifieer (Examiner) Date
"
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R. M. Keller, Prdjects Section No. 1C ate
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SUMMARY: One candidate was examined and one SRO license was issued.
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REPORT DETAILS

TYPE OF EXAMS: Replacement
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Written Exam
Oral Exam

Chief Examiner at Site: N. Dudley, NRC
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Personnel Present at Exit Interview:

NRC Personne!

N. Dudley, Lead Reactor Engineer (Examiner)

Facility Personnel

Dr. F. DiMeglio, Director
M. Doyle, Assistant Director

Summary of NRC Comments made at exit interview:

The candidate passed the oral portion of the examination due to his
knowledge of the facility systems and operations. He displayed weaknesses
in the areas of thermo hydraulics, subcritical multiplication, and use of
the emergency plan. There were no emergency implementing procedures in
the Horn Building, which is used as the control center during a reactor
building evacuation. The candidate had difficulty making decisions using
the information provided during oral scenarios.

More than one set of prints is maintained in the control room which may
lead to problems in control of the prints.

Summary of facility comments and commitments made at exit interview:
The facility recognized the need to provide future SRO candidates with
additional training in decision making. The facility noted that other NRC
inspections had identified the need to decentralize or formalize the
functions held by the director and assistant director.

Changes Made to Written Exam During Examination Review:

Answer No. Change Reason

1.05a Question Change "scintillating" to Identifies correct type of
"ion chamber". gamma monitors installed at
facility.

K.05 Question Change to "If a leak The primary coolant pump does
developed by the primary not have a vent.
cooling pump during
refueling could the core
be uncovered? Explain."

L.07¢ Question Change "of 5 ppm" to Recently approved T.S. have
"above T.S. Limit. Also removed chemistry limits on
provide the T.5. Limit." makeup water.




Answer No.

J.04b

H.03b

H.07b

1.01b

1.04b

J.04a

K.01lb

K.03d

Change
Delete

Add "(small effect at
plant)".

Change to "No difference
[0.4? because the reactor
is below power level at
which the power coefficient
begins adding negative
reactivity”.

Change "Convective flow to
atmosphere" to "Natural
convective flow to pool
which acts as heat sink".

Change to "Post as radiation
area (2% mr/hr)".

Correct for distant of 1 ft.

Add "accept other
calculations of SDM [1.0]".

Change to "Prevent overload
of detectors and loss of
indication".

Change "Reactor power will
decrease; no scram" to "High
temperature scram",

Delete "at pool".

Change "6" to "3".

Reason
The neutron source is not
removed during routine
startups.

Incorporates facility
comment.

Power levels are below the
point of adding heat.

The pool acts as heat sink
and heat transferred to
atmosphere is minimal.

Conforms to facility

procedures.
Incorrect distance for
desired radiation level

calculation was used in the
answer.

Allows other SDM calculations
to be accepted for partial
credit.

Corrects for facility
equipment configuration.

Corrects for proper plant

response.

SRO not required to be at
pool.

Criticality is expected with
26 fuel elements and 20 are
loaded. Allowed to load %
the difference.



Answer No.

K.06

K.08a

L.01

L.06c

L.07a

L.08

Attachment:

Change

Delete "Assure the". Add
“"Check for fuel damage".

Add "or low power section".

Add "Changes to reactivity".

Change to "H.P.".
Change to "Shutdown Rx".

Change to "a. Prevent
reactivity excursions;

b. Reactivity effects of
loading fuel in vacancies;
¢. Shielding and N'*¢
decay".

Reason

Ventilation system does not
automatically realign on
stack monitor alarms.

Dry gamma room maybe used.

Identifies additional
required log entry.

Conforms to facility
procedure.

Conforms to facility
requirement.

Provides original reasons for
inclusion of each requirement
in the Technical
Specifications.

Written Examination and Answer Key (SRO)
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H. FKEACTOF THEORY FALE

-

BUESTION H.OI {3:00
Let ve azsume thet we have & reactor just cratical et 100 KM
By some means we remove a3ll the delayed nevtrons.
2. Explain how and why reactor power would respond to this chenge. (1.0)

b. Explain how and vhy reactor power weould responad just praor ta
and just after removazl of 2ll the delaved newtrons if the
reactor wss prompt criticsl st 100 EKEW.

QUESTION H.02Z (3.00)

Explain wvhy the neutron startup source appears s¢ positiver negative
and zero reactlivity worth depending on the rower level.

AESTION H.O03 (2,00}

8. Under stesdy-state operationr would there be any sigmificant
Zdifference between the control rod pozitiones 2t 100 watts and
1000 watts? Explain.

b. Under stesdy-state operation» vould there be any significant
difference between the control rod positions at 100 KW and

QUESTION H.04 {3.00)

a. 1n & subcritical resctor enouah reactivity 1: asdded to double the
count rate. MWhat would te the effect of adding the same sapunt of
reactivity again? Explain your answer.

b. With an initizl power level of 10 KWy rezclivity 13 sdded to rasise
pover to 20 KW. What would be the effect of adding the same amount
of resctivity s321n? Exglain your answer.



H. KEACTOR THECGRY FalE

-

GUESTIOR m.0T L300

Assume that 2 regctor nas been st rated power far 70 hours and thern
18 shutdouwn for one houre. Sketch @ cortinpus trece of wenorn corcen-
tration and briefly explain any chanzes for the following schedule!

&, Show venon corncentration for one hour before shutdown. (1.0

R I R TR

be One nNowr after shutdown 3 resctor startue 1s made. Fower 13
iricreesed toc 50% of ratec ard maintezined for 12 hours. (1.0

e At 12 hours the reactcr power 1s i1ncreased to rates conditions
and meintained for 24 hours, (1.0

GUESTION .06 (3.00)

The resctor operstor 1s conducting a routine resctor startup after
1t he: been shutoown for several ceys. Fricor to withdrawinz & znim
blade he reads a3 stable count of SC cps on the startuzr chanrnel.
Inmediately after withdrawing this nlade he read: 2 count of B( cps.

8. If he performsed no blade motion for five minutess would the
tount rate i1ncreases decrezse or remain the same”® Explaing
assuming the reactor is subcritical at B0 cps. (1.0)

b. After T minutes he withdraws arother blade the same distance
but the reasctor 1s still swbcritical. Would the change i1n count
rete (time anc maarituce’) pe different than he sew in part &

above® Explain. 1.0
: C. Whet ingicetions would the operator observe to determine wher
' the resctor had gorne critical” (1€
! QUESTION h.07 (3.00)

5. Explain why the gate will oper on loss of primser. flowe.

0. Explain how hest 1s remcvec from the core on loss of cramers
floun

(xxxsx END OF CATEGORY H =xXxx%)
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s RALIDACTIVE RMATERIALS RWANDLIWNE DIGFOSAL ANL H&J&RDS Falt

GL‘{ S"I:“‘ ;o\.'; ;.';:r'

# 23 vesr old individusl has accusolates 3 lifetise cccurstionsl dGose
of 24 res of whole body exposute COTumentes in eciorcanie with L0CFRIC
and has received no exposure during the present calender cuarter.

8. How long ey he work 1n @ 3 mrena’nr area if he works arn E hour cay
Morndsy through Frigay? Show vour wors. <

b. HWhat sign postaings lsbelings 1308l OF Contrgc. reguitenents € 2sl»
i1f anye for Lhe work sres described in part 3% (0.9

QUESTION TI.02 (1.50)

The following tus guesticns concerr the srersticn of the sneusatic tube
systent

2. Wrat 18 the 83 idUs OnN-CoAtRCt readIng (1n ares hri sllcocwed of &
sengie pefore special PETRISSION 1§ TEQUITET to remove 1t from ine
reactor rooR”

b. Whe 1s suthorized to 3ive the special permission for resoval
of the samcle”

QUESTION 1.03 (1.00)

As 3 general guides the s3 18us peTRiISsiIDle level for Ceta-sames
contanination (gfter cecor efforts NEve Deer BRTE 35 MEITUTES with

# thin wingdos G¥ cetector at the surface of tne contasination shalil pe
cecsesse BF/hr Tor hazard Jrouvps 1 anc 2 g _________er/nr for hesare
groves 3 ang 4,

(ERERs CATESORY I COWNTINUELDL ON NEXT PAGE sxsxa



1. FRaDIOACTIVE BATERIALE MANDLING DISFDOAL AND HeZARDS FAalE %

- ——— -

QULESTION 1.04 t3.00

A 17 sl vial of 3 mived 33mmz sna bets source 1n li3uid form witn 3
teta particle energy of 0.5 Mel has been spilied on the floor of the
reactor room. KReadings at 10 feet i1ndicate 1.0 mr/hr on a beta-gamma
survey meter. Give any thumb rules vsed in answering the following
questions:

3. AL what nistance from the spi1ll will the beta-gamms regcings start

to incluce Lthe betas™ (0.5
0. If the reading at orne foot 18 100 mr/hr wnat 1s the Deta to
gamme ratio” GShow your celculations. (1.5
BLESTION 1.0S {300
oW CHAMBE R
4. L1st the locations of LNTEE Sedibierdbiidtt .08 JaMMa monitors placed
ground or near the reacteor. (1.5

b. What tvpe of monitor 1s empioved at the prievmstic system receirver
stations and beam port sreas” (0.5,

¢+ What congdition or conditions cause the stack exhsust 33s monitor
system tc 2larm and for what purpose” (1.0

QUESTION T.0¢ (3.00:

During reacter cperatiors the dose rate from the delav tank may be ir
excess of 1060 mren nr,

a. Whv™

O. WNe 1s regquired to hRave possession of the erntrance key when tne
erntrance 18 locken™

“
-

What facility regquirements e 1st when entering tne delay tank
room”

(XRERX CATEGOFRY I CONTINUED ON NEXT FAGE muaxxa .
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1. RAEDIDACTIVE MATERIALS MANDLING DISFOSAL AND HATHREDE FRGE
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QUESTION 1.07 (3,00

3. Does the biologicasl effect of 5 100 REM dose depend aon
whether 11 18 & neutron or jamme gose” Explain.

b. Does the biclozical effect resulting from bodily intake of a
givern guantity (1n terms of microcuries) of a redaicactive

ssterial cepens on which particular 1sctope 18 in.cived’
Explein.

GUESTION I.0E (3.00)

4 fuel element 18 suspended in the Reactor Fool approimately
1 meter under water, A rsdistion survey meter helc st the surface
of the weter regos 100 mrenm ' nr.

8. Igroring builcupes what raniation level would you ervpect 1f
trne fuel element crove thne water”™ Assume 1 cc of weter welahts
1 gm and that Figure 5.3 15 spplicadble to your plant. (1.0

be If the fuel element wae placed 1n @ 1 anch lesd snield cashy
what would the ramiation level be at the surface® Assume 3

tenth thickness of £ inches for lead. (1:0

c. If the radicactive isotopes in the fuel element had an
averase half life of 30 minutes: how long woulc 1t take for
the rszdi1aticn level at the surfsce of the cask to drog to
20 mrem. 'nr® T

igaxny END OF CATECORY I sxaxx
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[ EFECIFIC OFERATING CHARACTERIETICE FAGE
PUESTION J.D¢ jc SRR

Assuming the reactor 1s opersting at PE% power» indicate for esch of
the following situations whetner the rescior should be SCRARMED.
SHUTDOWN» REDUCED IN FOWERs or MAINTAINED AT FOWER. Consider esch
si1tuastion sererately.

5+ Reactor power adrope uwnecpectedly to ¥la.

S
b. Resctor power incresses to 97% a: the pool water temperaturte
incresses.

c. The slarm for the high neutron flux on one of the compenszted
ion chamber safety channels becomes inoperable due to 2 faulty
'.I.YO

3. 1ne tLemperziure of the coal

snt lesvina Lie core during forcea
convection cooling resches 120 F.

e, Frimsry flow 1ngication begins tc decresase due to 3 detectior
feailure. (Assume pin hole leak 1n the dp cell disphrem.’

QUESTION J.07 (2.50)

What would be the effect on the plant of securing the secondary
circulating cump® Assume plant wes i1natially 2t 100X powers with
all rods in manual controly and that svstemns operaste normally ang
ne operator ection 1¢ taken. Include the safety channels 1f arnye
which cavses @ SCran.

OUES.!XON J.(’E‘ 23.0(1.‘

Wnat four asutomstic functions should ecccur 1f the evacuation button
18 depressec”

{xexxx END OF CATEGORY J wmexxx)
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ke FUEL HANDLING AND CORE FARARETER: :

QUESTION k.93 % ¢

8. Wno sust suthorize any movesent of Lhe core’

b What operators must De present for any movement of the core
and where shouwld they be located”

c. What instrumentation sust be aveilable for any sovement of the
core”?

S. WRat must be sce3uately snielced wnern the core 13 Lo De moved
te the low power section of the pool®

QUESTION K.02 (2.00)
#. How 18 & fuel elesent constructec to prevent release of

radiosctive fission groducts”® Q.

t. Wnat THREE indicastions would bte ancicetive of & relezse
of fission groducts from the Yuel elements®

v

GUESTION K.O3 (3.00)

For eacn one of the four attacned 1/M plots i1ndicatle the mavimum
number of fuel elements which may be loadeds in accorcance witlh
procedures before ancther count rate reading shouvld be taken.

QUESTION K.O04& (2.00)

2. Evglain why the 1/'m pleot cannct be used Juring fuel loading
onre 2 criticel mase has been esteblishec.

. How wCw i an excess reagctiviiyv seasuresent be conguctec after
e fuel element 13 agdeds t¢ 2 cove whiCh haés been cetersinec to
oe a8 craitical mass”

QUESTION K.0% t1.50)
RifAs LEvi _PFCBY
14 Ysno—iptotpts Lhe £T182TY 20011NE DUBE wot—paliopas Juring refuellns
tovid the core be uncoveres®™ Explain.

(axxsx CATEGORY K CONTINUED ON NEXT FAGE zxxxx)
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ri 1rraciateq fauel s ement 15 Oropeed
tionsy 1T anye snguld e taken.
r

adiation levels argund the pool

If during refuelina operations 3
oritec the top of the corer whet &
The stack monitor has alarmed an
gre 10 ar/hr,

3

QUESTION K.CT
3, How 1s new fuel stored?
b. How 15 i1rradiated fuel stored”

c. Explain why different storasgze arrangements are necessary for news
arid irradiates fuel?

QUEESTION ¥K.CE « 20
In what srea or areas of the pocl will fuel be located to provide!
8. bammz radiration
0. Neutron and gamms radistior
¢. Radistion to the Eeam Forts

d. Radiation to the Fneusmatic Tubes
e. Fadiatiorn tc the Dry Camsm2 Facility

(ixxxxy END OF CATEGCOFRY ¢
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GUESTION L0} (g o000

ds. What are THREE 1tems thet should be recordeac 1n Lhne raactor

log book? (1.2
b. When should an entry be recorded in the reactor lo3 book? (0.6
QUESTION L.OZ (2:007

For each of the following procedural changes indicate whether or not
the change can be approved by & licensed SRO. Justify your answer,

3. & temporary chan3e to the startup procedure which allows pulling
twe rods at once.

0. & chan3e to & maintenance procecurs which changes the specifications
for the container to collect weter from @ flush of secondary

F1PLINIg.
QUESTION L.O3 (Z2.50)
a. At what THREE times 1s the Senior Resctor Operator requirean

to be present a8t the facility® (1.5)
b. What 1s the Senior Feactor Operator's responsible for wher he

15 assigned to & shafti”® (1.0
QUEZTION L.OA& €1.5¢

For each of the following situstions determine what Eseragency
lassificatione 1f anys should be made. Table 1:1 1s provided.

8. A small private plane carrvina radiactive 1sotopes for @ hospaitsl
crashes across tne road from the facility.

b. All water 1s lost from the pool ared resulting in radigtion
levels of S0C mr/nr 1n the rescter builoing. All auvtomatic
ecvipment haee functioned properlyv.

c. The gate valve remains shut aTter the primar. coclant pump 13
secured ourina operatione at SO0 watis.

{xxxxx CATEGORY L CONTINUED ON NEXT FAGE xxxX¥)
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STION L.0S%
The reactor 13 2t 100% power with euperimentis in progress. ar
excited experaimenter cells your the on duty Senior Reasctor lperstors
and reports that the wall monitor rnear the receiver station 1s
glarming.
2. Wnat acgitionsi informstion do vou need from the experiaenter
to snalyze the situation”

0. What should be your major concerns®

For each of the followinary 1ndicate who 1n the orgarnizationzl
1t avthorised to!
8. Allow an experimenter to 1nsert and remcve N1s OWn EUEETImERTS.
b. Supervise short repetetive irrsgdistions wnich have bheen s proved
by & si13nes Irrsdiation Request Form.
c. Approve the removal of 2 sample followinsg & long 1rradistion.
9. Give permission to startup .he reactor.
e. Review ang approve 21l experiments before they are initislly
performed.

QUESTION L.O7 (3.00)
What actions» 1f anys are reguired in each of the followins situations®

8. Tne reactior 1: orerating &t SO0 Kk wher the truck door must be
cpened.

The reactor 1s cperating a3t 100 wattis wher the owiliding ventilastion
far becomes 1noperable.

The reactcr 1s opersiing at SO0 Kw when the effluent water 1n the

mEYEUE SYELER 1 MERIUTEC 10 Neve @ patticuolate level S Ssoa
LIM3IT. ALS PREVIDE TS, LamsT, : agece 15,
The reactcr 15 a3t 100 watts when the effluent water of the

ArCe

cleanup system 15 messured to have 2 resistance of 9 X 10ES
cha~-cm.

(xxxxx CATEGORY L CONTINUED ON NEXT




J. GSFECTIFIC OFEFATING CHAPACTERICTICS

e e e

mHsWERES <= BHODE ISianD & F F AEL-8% Q. c4=[ E¥s . N
FEFERENCE

Cewerating Frocedures p 7~3
ANCWEFR J. 05 (3.00)

2. Reactor scrams [0.5
Fropane g3as generator wvnit startis [O.5]
Automatic transfer switch operastes [(0.53
. CAF EMERsEMLY LIENTS

Sump Punf
Pow €k AVAILAOE TO SAFETY SYSTEMS

REFERENCE

Ozerating Frocedures g 10-1
ANCHWEF J. 08 {3.00)
8. Shutdoﬂrs

b. Scram

€+ Mai1ntain power
. Maintain power

e. Scram
REFERENCE
Operating Frocecures p B-2
T.8. p 12« 28, 2°
ANCWER J.07 (2.50

Focl tempersture will increase adding negastive reactaivity. [0.7S2

B e i e

tocl high temperature alares activstes [C.S532

Higr TEMF S(RAM

REFERENCE

¢S4: 78 p. ¥
D&-01-1 ang DS 02Z-2

170¢ Operations Manuals Chspe 3 = Reactor Water Syvstens
Reference Fackages Reactor Farsmeters



P ES————

L

- -

- —— - ————— - ——

GUERTION L .OE (2.00)

E«plain the reason or basis for escin of the followiny Technical
Specification operzting limits.

- 3

3.

The absolute value of the reactivity worth of any single
indepencent experiment shall not erceed 0.00s.

There snhall be na more than crne vacant fuel element pasition
within the periphery of the active section of the core.

The minamum depth of water above the top of the active core
shall be 23 feet.

No experiment shall be i1nstalled in the resctor 1n such a manner
that it could shadow the nuclesr anstrumentastion sveten monitors.

(xxxxx END OF CATEGOFY L xxxxx)
(ARXRER R AN END OF EXAMINATION FXXEXEREZEENEXY



f s 0= ve g/t

'Img S
2

t = omc
KE = 1/2 mv a = (Vg = V )/t
PE = mgn
* w= 38/t
Ve ® Vo at /
W =veP i
8 = 337 am
Q = mCpat
G = uRet
Pwr = ufah
5 s P 1lcsur'a:;
-
0
SJR = 26.06/7
SUR = 260/t = (8 - 0)T CR.{
“ s (t*/p) * (8 =0 A8
T e L ,:‘ - S
T s =02 Y-
2 2 Rgeet hass ® Kapa hess
o ® L%/ K.&:}: .3;5:' 1 +aT)]
10
2 = . ZoV WA e
s = ¢eh
Azcar Darameters
1 g2, = 8,342 lom,
=g . # 2,78 1°%ers
fv- = 7.48 gai.
Density = 62.4 lom/ft?
Dresity = | gm/Cm

vot + 1/2 atz

We.: Of vaporization = §70 3tu/iom

Meat of fusion = 144 Btu/lom

. Ate = 14.7 psi = 29.3 1N, Hg.

T

Cycle efficiency = (
out)/(Energy 10)

A = AN

Networx

A e 1n2/ty, = 0.893/%y ),

t]/zeff - [(t“?)(tb)]

(Tt ,5) * (%)

v yo ]O-!/WL
‘o
TVL = 1.3/

VL = =0.383/s

SCR = S/ - K 44
C = S o Kt ed
'Rx erTx’
" -~ A |
- <‘;‘\ = vRo‘.\‘ - ke“?
Ms ] o K o) ® SRR
af”
. - & s K -
% Nefés i
)DN - a '\...‘ Kgo’.‘
g = 1077 secongs
A = sesIncs
1.8 = 1.8
2 : 2
S - 4
- A3 S
R/nr = 0.5 CT)/d%(mete”s
?
R/nr = & CE/c° (feet
Mig=e ~aneosys _Oonversiors

*mw s 3.81 x 10° 3tu/nr
1in = 2.54 ¢m

oc ¢ 9/5°C + 32

o~ s §5/8 (°F-32,

-

1 BTU = 778 ft-1bf
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ANEWER H.01 (3,00

3. Reactor power would decrease since delaved neuvtrons were regquirea to

maintain the initial criticel condition. (1.0

0. Reactor power would be i1ncreasina prior Lo removing the delsy
neutrons anc stesoy 1mmedietely after cue to the resctor sust
criticelity on prompt nevtrons 3lgne. (L0

ANCWER H.02 (3.00)

Eelow a3 given power level the source 1s adding more neutrons than 1t
sheorbing and 1t haes & positive worth. [1.0]

At & given power level the sgource 13 adoing L5& same numoer oY newtron

28 1t 1s absorbing and nss 2 zero worth, (1.03]
Above 3 gaiven power level the sowrce aoscros morte neutrons than 1t 3

gnd has 8 neaative worth. [1.03]
[SMALL CFrECT AT PLANT)
REFERENCE

Operating FProcedures p 7-3
Safeguards Report p 10

ANCWEFR H.03 (2.00:

8. No difference [0.4] because the reactcr 135 below heat range anc
the power coefficient does not acs arny negstive reactivity. [0.82

ti. : - 3 - Fo¥sTa ) -~

Ne" “IE Tl RERCTHF TI6 Bfin Rouwln oE6vEe 7T wnlcr
REFERENCE THE PCWFER (OEFFICibmT B 61N ADLIMr NFC-RTIVE REACTIVITY,
Safeguards Repcort (1942 o 44

18

i

- L -
IGE



H. REACTOR THEDRT P

- -

2,

ANSWER H.04 (3.00)

a. Reactor would be supercritical. [0.7S]1 By doubling count rate
1-Keff 15 halved.

Assume Keff = 0.%0 at 20 cgs then Keff = (0,95 3t 40cps
change an reactavaty = 0,08/¢0.% x 0«55 = 0.BO% ocelte K/K
resctivity need for criticalitys Q.05 (0.9 X 1,00 = S5,26% delts K/}

5% delta k/K excess reactavity would be sdded. [0.753
iCalculstions ot required for full credit)

b. 30X power [0.75]
power coefficient of reactivity 1s linear [0.7%5]

REFERENCE
Nuclear Energy Trainings Mooule 3 R Opsy Unat 1.1
0 & 1007
ANSWEFR H.0% (3.00)
A.1 Sta.
Xe Prooserin
£€g 0ECAY
ANSWER H.06 (3.00) TX eaens BURNVOUT
8. Increase slightly then level ouwt due to sub-critical mult. (1.0)

b. Larger increase and longer to level out-greater number of
generations. (1.0}

c. Stesdily incressing count rate or slignt positive period With
no rod withdrawel. (1.0)

ANSWEFR H.07 (3,00

3. When flow 15 losty the pressure arop across the ccre decrezses. [0.93
Fressure differential across thne gate decresses. [0.T3
The counter weilant opers the gate. [0.5]

b. Lonductive heast flow ascross fuel into coclent. [0.53
Natural convective flow to surface of the pool. [0.S5]
- halgni
NAatuRA. CON VECTIVE Felw
REFERENCE
Ssfeguarc Report (1562 p 54

Pec. wnan AiTs Ay mear Sivk [0.5]



I FADTOALCTIVE MATERTIALS HANDLING DISF AL RBNT
b e 5 - nHl 3 - = FF F A -8% .. o
ANGWEF 1.01 {2.00}
3. Ma.:. Dose = Dose Rate X Time
1.25 Fem = 0.0032 Rem/hr X B hr/day X No.
No. of Layss= €2 days cr 10.4 weeks
bo . ’ o ::‘.53
Peor RS RACIATIZE AWER !T‘ziy'; M'/'Z,
REFERENCE
Radiation Safety Guide g 20+ 21y 30
ANSWER 1:.02 (1.50)
8. o0C mren EC.72]
. Smie SKC oo HFPsmrr o, 753
REFERENCE
Operating Frocedure ¢ 17-4
ANSWER I.03 (1.00)
0.1 mr/hr
1.0 mr/hr [0.S eachl
REFERENCE
INEC Fadiation Esfety Guide p3. 32
ANSWEF I1.04 ({3.00
3. 12 L/ Nes 0.5 Mev= & f1% [(C.ED
b o (rpih2 = D u (RYAZ 5’ [0.63
1 ar/nr ”~ \IC AA- = D ‘ /’: (C‘SZ
D = mr A [0.1)
ﬁ?‘ ieC
Betz aose = 100mr‘hr - 2B gr/hr [0.%3
= 3584 ‘nr £6.1)
(8
———— e E0é]

Ne Beta's PRESENT

H~._1 F 2L
LET1o
[0.s3
of Days [0.7]
£0.3]



EADIOALTIVE MATERIAL: HANDLING DISPFOSAL AND HATARDE

OvE
achl f::'l:‘mc CouMV DEMINERAL T BER

Fuel SAFE - HX
aer tubes [0.5]
particulate mondtor (0.5
morirtor [0.5]

ANEWEF I.06 (3.00)

2. Holowg tank sllows N 1& to decay swav. The N 1&
ener 3y asmmee and have 2 short nalf life. [1.02

b. SRO [1.03 (coMARuED 3N KEr SAFE)

c. CAF Use portable radisc when enterinz room. [1.01]

ANSHWER I1.07 (3.00)

a. No [0.,S] A Rems dose accounts for the type and energy of
radistion. [1.03]

b. Yes [0.91 1Internal dose depends on biclogical and physical T 1/2»
referred organ: type of radiation. [1.0]

REFERENCE
Raaiation Safety Guide 2é

ANCWEFR I1.08

-

3. I = Joc e{-ux)
100 mrem/nr = Jo e{-0.035 cmi~1) 100 cm?
Io = 33211 mres

Iec 10 {=-x/TULY
100 arema/nhr 10 {1 1n/ 2 1n)
&5 mrem/ /N

Ao e{~0.4693/ half life X ¢
(1l A/RO7 half life /-0.6%3 = 1In 207100

o e

VOoman




Kkeactor aust be subcritical 1f any single contro
regulating elesent were withdrazwn. [1.£0

-

sifiieuse SD% = reactivity of most re

» - - —
Ve + 0.00

"

~ -

AP ETRER (g o sahek SOM o]
FEFERENCE

T.5. pe 27528

ANTUETR Js 02 150
ise intercoe 15 infora KC
Finse contasinated skar
Ma:t for H.F.

REFERENCE
Cpersting Procedures g 12-4

ANEWEF J.03 (2.50)
f

Assure actions requirec for the safety of perscnnel or
b

of esuvipaent have been taken. [0.73
Ceteraine cavse [0.52
torrect abnorssl congsition [0.53
Cosplete asriicatle porticns of the checkout procecurs
startup of reactor TG.S51
Assure actiogns are recorded in log [0.33
FEFERENCE
Operating Frocecures pp=g
ANZHEF J.08 2900 :
PREJEWT QVikigh! o7 DETE.Chpgllss ¢F IWlsiaTION, &

a.

-

cti-e centnl el

A et e i - - s
le < CIFIL OFPEEREATIN HaR&aCTERIETIC
......................................
LSHEF -= BHOGE 15LA & PFRES ¥ LET-ET S/ 29-GUELEY W
Rk . - E
ANCWLF JsO1% < 50>
% :
1l elessnt and tne

protecticn

m

my



J. SFECIFIC OFEFATING CHAFACTERISTICS

4w

e -

FEFERENTE
Cpersting frocedures &

ANSHWER J. 05 (3.00)

5. Reacteor scrams [0.57
Fropane g&s generstor wnit stegrts [(0.5D
Avtomatic transfer switch operstes [0.%0
t. CaF EMFARsENcY LIGATS

Sump Punsi
Pew ek AVAILABLE TO SAFETY SYSTEMS

-
REFEFENLCE
lperstains Frocedures o 10-1

ANSHEFR J.0& (3.00)

8. Shutdown

b. Scram

T. Mai1ntain power
d. Maintain power

e. Scram
REFERENCE
Operating Frocecures g 8-0
T.8. p 12» 28+« 29
mNSWER J+ 07 (2.50:

Focl tesperature will increase adding negative reactivitv. [0.7%53
D

Focl high temperature alars asctivated [C.S52

Hisen TEMP S(RAM

REFERENCE

0S4t 76 p. §
pS-01-1 sna DS 03-2

170! Operastions Manuvels Char. 3 - Keactor Wzter Systems
Reference Fackaser Reactor Farzasters



i CHETIFTIN NFFRATTINL THRARANTERISTICE FnGE
AN WET - RHOGE IS5 anl & PRIV, P arL-8% S 2A~DUDLEY s W
ANSWER J+0E {3.00)

Evacuation horrn blows.
Alr conditioning and nermal ventilation turns off,
Dampers on 21} ventilazting ducts leading to the outside have closed.
Buirlding clearwp systen sir scrudbber Comes on.
4 at ©.75 eachl

REFERENCE
1 +5s Fe :3



-~

oo

-

k. FUEL HANDLING ASD CORE FPARamETERS
ANENERSE -~ FHODE IZL&ND & FROY, F AEC-EL/04.04-DULLEfy n.
ANSWER K.01 (3.00)

3., Assistant Director [0.75]
b. RO in MCE [0.351]
SR mbsmade [0.370

r. Control 3nd safety systes instrumentstion (0.

g. Dry Irradiation Facality (6,751

REFERENCE

Upersting Frocedures p. 5-1
ANSWER K.02 (2. 9

2. Fuel 18 containad uminum =lsdding 19 mi1ls thack) [u.B2

b Increzsing

rezdang

‘vez monitor

Increasing reading r monitor
Incressing reacins sck exhaust gas or perticulate monitor
Increasing activi 31 samples

Lany 3 @ 0.4 eachl

REFERENCE
Safeguards Report
Energency Flan g

ANSWER k.03

-

3

) *a

c. 2 (Ateser OTHER Nur

a. 3 [0.75 eacl
REFERENCE

Opersting Froceoures» . I-4
ANSWEF k.04 (2,00

#a. If & critical mass exists 3 constant subecriticsl
cannot bhé establishec with &l]l blades out.

p. Use irn-hour method elaborate.

power

leve!



REFERENCE
Operating Frocedurer ¢

ANEWEF K.05 {1.50)

No. [0.%5]1 There 1s arn asutomstic anti-siphon loor connected &C
of the pramery lines. [1.0)

REFERENCE
Safeguards Report (19410 p 24

ANGKEFR K.08 (1.50)

Apsig-biae verittlation svsten rezligns. [L.753
recover aroppec element, [0.733

CHEx FOf Fube DAMAGE

REFERENCE

Emercency Flarn p 13

ANSWER K.07 (3.00°

a. Stored in egg crates which contain not more than 3 fuel elesentsJ¥ FUEL
Maybe stored dry. [0.7S5] sroAncE SAFE,

b. Storea in racks in the fuel peool. ( § or 18 element racks.; [C.753

c. Irradiated fuel contains decay hezts which must pe resoveds [0.7052
ano fission decay productsy which reguire shielding. [0.75]

REFERENCE

T8 p 17

ANCMEFR K.0E (3.00)

a. Fuel storaae ex Lev Powis
b. High anc Low Fower sections
c., Hign Fouwer section
6. Hiah Fower section
e. Low Fower section
(0.6 eacnl









L. ADKINIZSTRATIVE FROCEDURES. CONDITIONS AND LINITAT

“NSHE‘ Lc“.:. ‘-?0':' s

a., Hes 8 sample been withdrawn from the core® ([0.6]
Is the sample sti1ll 1in the receiver? [0.6]
What wae the rezding on the well monitor? [0.2]

be Minimize exposure of ecperimenter. [0.6]
Minimize spreed of contamination. [0.é3
Reduce radiation levels at the reciever station.

REFERENCE
Operating Frocedures p 12-3

ANSHEF L0 (300

3. Asszi1stant Director
. RO
c. heeretent—besentnee H
d. SKO
e, Fearter Utilization Committee
[O.é eachl

REFERENCE
Operating Frocedures p 7-1» 12-1» 12-2
T.5. F 23

ANSKEFR L«07 (3.00673
savt 0Cw¥ Rax

‘.
b. Screa*¥fe reactor. [0.7%3
c. Drain snd refi1ll the mazkeuvp svstem. [0.783
d. No action requirec. [Q.785]

REFERENCE

T.S F :G.lo :E

.
IUNS

0,31



AUMINISTRATIVE FPROCEDIIRES, CONDITION Al LINITATIONS
AnvESWEFR Kk 3 :LH 2 F } F Al = & 1-DUDLE v I
ANCWEF L.O& (q,00)
FREVENT REALTIVSTT FH uwASICH>
3. =
weritreads [1.0]
b. & . 3 :
S oMo [1.0] RFALTIVITY FRFELTS OF LoRCiny Fub. §v 0P® VACANCTES,
dEcady L e O
C. Frevent error

- .t rre srer— [1.0]
informetion from being sent
safety circuits. [1.0]

cony L 3
eCcus 3ng unreliable
tc tne control svstem

REFERENCE
T.8. p 23-25

Sefegirards Report (1942) p 6B
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