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TYPE OF EXAMINATIONS:
EX’AINATIONS RESULTS:
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1. Chief Examiner At Site: ODavid Wallace
2. Personnel Present at Exit Meeting:

US NUCLEAR REGULATORY COMMISSION

David Wallace

UNIVERSITY OF LOWELL

Tom Wallace

3. Summary of Exit Meeting comments and conclusions based on written and
operating examination results:

The candidates did not exhibit adejuate knowledge of the ULR
adminfstrative radlation exposure limit.

The RO candidates were reluctant to use procedures, especially during

emergency scenarios. Although ro candidate failed the operating test

because of this reluctance, the operator cancidates' use of emergency

procedures was characterized by the Examiner as being one of using the
procedures only as a last resort.

None of the operator candidates had an adequate knowledge of the use of
Safety Tags for control of maintenance and other work, This weakness can
be attributed to the absence of formal controls over safety tagging of
equipment,

Attachments:

1. RO Written Examination and Answer Key
2. SRO Written Examination and Answer Key
3. Facility Comments and NRC Resolution fur RO and SRO Written Examinations
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CANDIDATE

INSTRUCTIONS TO CANDIDATE:
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Use separate paper for the answers, Write answers on one si1de only,.
Staple gquestion sheet on top of the answer sheets., Foints for sach
question are indicated in parentheses after the question. Tre passing
grade requires at least 70% 1n each catodory. Examination papers wi.l
o2 picked up Six 14) hours after the examination starts.,

CATEGORY % OF CANDIDATE'S :a?:ggnv
VALUE  TOTAL SCURE VALUE CATEGORY
19.00 19.00 M REACTOR THECRY
16,80 18,80 1. RADICACTIVE MATERIALS HANCLING
""""""""""""""" T TR DISPOSAL AND MAZAHDS |
; 22,80 22,80 J. SPECIFIC OPERATING |
"""""""""""""" R CHARACTERISTICS
20,00 <0, 00 K. FUEL MHANDL ING AND CORE
""""""" R e i i i PARAME TERS
20,00 20,00 L. ADMINISTRATIVE PROCEDURES,
B e Tl - CONDITIONS AND LIMITATIONS
| 100,0 % Totals

- - - -

Fimnal Grace

All work done ©n this examination is my own., | have neither given
nor recelves aid,

AASTER COPY Sanalaste’s Fionatars T




NRC RULES ANC GUIDELINES FOR LICENSE EXxAMINATIONS

During the administration o+ this examination the following rules apply:e

1.

10,

14,

-

17,

Cheating on the examination means an automatic denial of your apgpiication
and could result 1n more severe penaltiec,

Restroom trips are to he limited and only one candidate at a Lime may
leave, You must avoicd all contacts with anyone ocutside the examination
room to avoid even the appearance or possibility of cheating.

Use black i1nk or dark pencil only to facilitate legible reproductions.

Print your name 1n the blank proviced on the cover sheet ot the
ecamination,

Fill in the date on the cover sheet of the examination (i+ Nnecessary),
Use only the paper provided for answers,

Print your name in thne upper right-hand corner of the ¢1rst page of each
section ot the answer sheet,

Consecutively numher each answer sheet, write "End of Category __" as
anpropriate, start each category On a new page, write only on one sigs
cf the paper, and write "Last Fage" on the last answer sheet,

Number each answer as to categcry and number, for axample, l.4, &..

Skip at least three lines between vach answer,

Separate answer sheets from pad and place finished answer sheets face
down on your desk or table.

Use abbreviations only if they are commonly used in facility literature.

The point value for each question is i1ndicated in pe¢ 2ntheses after the
question and can be used as a guide for the depth Of answer requirec,

Show all calculations, methods, Oor assumptions used o obtaim an answer
to mathematical problems whether indicated in the guesticn or nat,

Partial creoit may be given, Therefore, ANSWER ALL PARTS QF Tkt
QUESTION AND DO NOT LEAVE ANY ANSWER BLANK ,

¥ parts of the examination are not clear as to intent, ast Questions o+
the examiner only.

You must sign the stutement on the cover sheet that indicates that the
WOrk 18 your own and you have not received or been given assistance in
completing the examination, This must be done atter the examination has
been completed.



When you complete your examination, you shall:

a.

Assemble your examination as followst

(1) E«am questicns on top. )

(2) Exam aids - +figures, tadbles, etc.

(3) Answer pages including figures which are part of the answer,

Turn in your copy Of the examination and all pages used Lo answer
the examination questions.

Turn 1n all scrap paper and the balance ot the paper that you a1 d
nEt use for answering the questions.

Leave the examination area, as cdefined by the examiner. [f after
leaving, you are found in this area while the e<amination 18 still
in progress, your license may be denied or revoked.



H. REACTOR THEORY Page 2

-

QUESTION H.01 (3.00)

a, State the tweo reactions that produce neutrons in the irstalled
neutron source., Either a word explanation or am egquation 1%
acceptable, (2.00)

B. ¥ the installed scource was removed, what TWl phenomena wou.d

be responsible for the continued proauction of neutrcecns in the
core” (1.0Q)

QUESTION H, 02 (1.00)
TRUE or FALSE®?

a. As Keff approaches unity, a larger change in neutron popu.aticn
results from a given change in Kef#,

B, S rket+d »oproaches unity, 4 shcrter perico of time 1s recuired tc
reach t! quilibrium neutron level +or a given change i1n Kefif,

QUESTICN H, 03 (1.30)

what would the startup counter indicate with the control blades at 12
inches and the regulating reoa at 10 1nches? Assume that with all

rods in the counter reads J0 counts per second and that the reactor 1w
shutdowr by 9% Delta K/K, Show all work.

QUESTION M, 04 (1.0Q)

Detine the effective delayed neutron fraction,

(sassx CATEGORY m CONTINUED ON NEAT PAGE ssssn)



H. REACTOR THEORY Page 3

GUESTION H, 08 {1.890)

¢ the reactor was operating at 1| MW when one nf the control blaces
was Jroppea, tne power would immediately drop to bout 200 kW and then
decay slowly to a final steady state value of a few hundred counts per
second.

(Note: 1I1n answering the guestions below, calculations are neither
reauired nor desired.)

a. The loss 0f what component &f the neutron flux Causnes the srarp orop
in power”

De. What determines the rate of power decrease at abdbout five minutes
atter the rod Is dropped”

€. Wny does the povier stabilize after approximately one hour when kKefé
is less than 1,07

QLESTION H, Cé (0,30

Why 18 graphite a better reflector than water”®

QUESTION .07 (1.00)

The secondary side of the heat exchanger is designed to supply water at
B0 F and return 1t at 91,4 F with a flow rate of 1S00 gpm, Baseso on
these values, calculate the heat removal capacity of tre heat @ changer
in MW, State all assumptions. Show all work, AQssume 8 lom/gal.

(ss383 CATEGORY W CONTINUED ON NEXT PAGE tx821)




H, REACTOR THEORY Page 4

- -

Q‘UEQTION Nt 03 ‘1000)
Mul!tiple Choice

The axial posit.on in the core where the peak clad temperature
occurs fo- the forced convection mode is (SELECT best answer )t

2. iN the center of the core where the highest heat flux uccurs.
. independent ot the flow rate through the core.

€. independent of the specific heat of the fluid and the heat
transter coefficient,

g. displaced slightly away from the core center in the Jdirection
of the flow,

QUESTION i, 09 (1,00

Why 18 the differential worth of @ control blacde greater in the center
of the blace's travel than at the beginning or end of its travel?

QUESTION H, 10 (3.00)

The reactor 18 just critical (Kefé=]) at an initial powe~ of | kW
steady state in preparation for rod worth calibratiorns, The regulating
rod 1s then withdrawn a measured amcunt to place the reactor on a
positive period. The doubling time from | kW to 2 kW 18 20 secongs ang
the doubling time from 2 kW to 4 kw is 25 seconos.

a. Why 18 the first doubling time shorter than the second doudling
time?
B What 1s the reactor peri~g during the secong doubling time”™ Shrow

all work,

€ Why are the rog worth calibrations cone in the watt or low
kW range instead of the MW range”

(%8888 CAICSORY W CONTINUED ON NEXT PAGE sttan)
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QUESTION H.11 (2,90

4. What are the TWOD processes that produce xencn during reactor
operation? (1,00

B, hhat are the TWD processes that remove xeron Juring reactor
cperation? (1.00)

c. On Monday , atter a weekend shutdown, the reactor s cperated far

one hour at | MW and then shutdown, How long atter the
Monday shutdown will peak xenon occur (*/= | hour)? {Q. 80!

CUELZTION H.12 (2.00)

Assuming ang undermoderated core, what is the eftect (INCRERLSE or
LECREASE) of an 1ncrease in temperature oni

' a, L (Fast non-leakage prodadility),
P
)

D« ¢ (Thermal utilization factor).,
€« B (Resconance escape probadility),

l ag. @+t

R e w—

issxss END COF CRTECORY » #38s3)
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1. RADIDACTIVE MATERIALS HANDLING DISPOSAL Page &

- ———— -

AND HAZARDS

. -

RUESTION 1.01 Q.30

Why is the core end 0of a typical beamport plugger with a nitrogen ¢1lled
canister?

QUESTION 1.02 (0.0

What is incicated by the presence of Na-24 in the daily secondary
sample”

QUESTION 1.03 (0,50,

what is the greatest source of Qamma radiation in thne primary fzciant
during operation?

QUESTION 1.04 (1,00
Myltiple Choice

wWhat 1s the typical contact rate cf exposure of spent clearup systam
resina”

a, Less than | mR/hr,
B 10 to 20 aR/hr,
[~ 300 te SQ0 mR Ar.,

2, Greater than | R/hr.

QUESTION 1.08 (1.98¢)
Answer the following questions for BOTH of the stack eféluent manitors,
a. What type of detector i1s used” (0.90 each]

bs khat s the high leve! trip setpoint? (U238 eacn?

(s883s CATEGORY | CONTINUED ON NEXT PAGE stssn)
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I. RADIDACTIVE MATERIALS HANDLING DISPOSAL Page 7
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‘ AND HAZARDS

-

QUESTION 1.06 (1.80)

State the location of the THREE meter readouts for the thirg +loor
constant air monitor.

QUESTION 1.07 {1,00)
Multiple Choice

How iong would it take the 3rd floor CAM to reach the nigh alarm set
point if the airborne concentration of fission products in the
containment was to jump immediately to 10 times MPC gue to a fuel
element tailure”

a. I second.
B, 10 seccnds.,
€ 1 minute.

d. 10 minutes.

QUESTION .08 (2.90)

A 28 vear olu maintenance worker has accumulated a4 lifetime e posure
through last qQuarter of 48 REM as recorded on the worker s NRC Faore 43
acditionally, he has accumulated 1.0 REM g0 far this quarter,

a4, Assuming the worker must perform maintenance i1nside the ULKF
containment Iin & radiation ¢ieid of 850 mREM/hr gamma ang

- ———— -

10 mrag/nr thermal ana fast neutron, Now LONG Can the warker wars in
_ the area before exceeding a 10CFRI0 ogose limit® Consiger all
, pertinent limits, Snhow all work ang state all assumptions,

b, During a ceclared emergency, this indivicdual volunteers to enter
4 Migh radiation area ang perorm wOrsx NECESsary to prevent furtner
effiluent release. In accorgance with the Emergency Plan, what
18 the maximum allowed whole body exposure”?

(8838 CATEGORY [ CONTINUED ON NEXT PAGE sseas)
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I. RADIOACTIVE MATERIALS HANDLING DISPOSAL Page &

S -

AND HAZARDS

e

GQUESTION {09 (0. 85O

An irradiation sample i8s to be removed from the pneumatic systom,
At what potential contact reading (mREM/hr; is Mealth Physics
coverage required”

QUESTION 1.10 (0.5

What is the primary contributor to the dose rate at the pool surtrace
aftter a loss-of~flow scram”?

QUESTION 1.11 (3.00)

4. In accordance with Standing QOrder %&, "Sample Hanadling PFProcedures,
what are the THREE features of anm acceptable mirn.mall, shielced
container ™"

By What THICKNEES of shielding would be required to reduce an activatec
sample to below the limits required for transfer ¢rom the facility
assuming that its unshieloded radiation level was (S aREM/hr at cre
fcot? The shield materia. to dDe used has a tenth thickress of tweo
inches, Show all work.

QUESTION P B (2.90)

a. In accordance with JOCFRIC, in addition to & iczh, what are the TWC
alternative ways of controiling access to a permanent high rag'ation
area” s T

b, In accordance with 10CFRZO, in agdition to the controls ftor a
permanent high radiation area, how may access be controlieo ftar a
high radiation area that is to be established for a perioa 2¢ 20
days or less? (9. 800

QUESTION 1.13 (1.90)
In accorgance with the procedure entitlied, "Ladeoratury meciderts, '

what THREE actions wouvld vou take to 'Confine the azarc, 1t yOu
were L0 spill &4 dry 1rradiated sample”

(a8 CATEGORY | CONTINUED ON NEXT PAGE Ss»asy:




| 1. RALCIOACTIVE MATERIALS HANDLING DISPOSAL Page &

| P - .-
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QUESTION I.14 (1.00)

In accordance with Stanging Order #8, "Installation or Removal af Flux
wires or Foils's

4. What special dosimetry is required in aaditien to a TLD ang a
porket gdosimeter”?

B, When (at & minimum) should the pocket dosimeter be reas’

QUESTION .18 (0.%0)

In accorgance with E.0.1, "Radiation Emergency,” what ONE action shouls
you always take before exiting the containment (¢ you are the on auty
SRLC and you are in the plant whem the evacuation alarms sounas’®

(essay END OF CATECORY | ssnus)




SPECIFIC OPERATING CHARACTERISTICS Page 10

Ja
|
I
QUESTION J:« Ol (1.00)
[¥ the reactor is operating at | MW when the SECONDARY pump trips, what
automatic scram will shutdown the reactor’ Assume Mo cperator action,
QUESTICN J:«02 (1.30)
Followirg a4 normal reactor startup at the beginning of tre cay, with the
reactor critical at 9! watt, what behavior/trent would you e pect to
ctserve on the following instruments”
4, Rod position incicatiens.
by, Pericd meter,
. Starutup channel count rate,
QUESTYION J+ O3 (1.0
During a normal startup the reactor 1s taken to .S MW on a thirty~+ive
SeCoONd peri1od. When the power level reading o2Ff the controlling
picoammeter matches the reading on the Power Schrecule Meter the Auto
Switch 18 placed in auto., Sketch the trace that woul® be created on the
power lrevel 1ndicator 1M response to this transient fram the point of
placirg the rod control system in auto to the point of steady reasztor
powe’ .
QUEST.ON J.04 (1.3

What infomation does the console cperatcr need i1n prder to ctalzulate tne
ACtUdl WwOrth Cf an experimental sample which |8 (nserted 1ntn the
rRACIOr via the pneumat:c system?

(et CATEGORY ) CONTINUED ON NEXT PAGE sssanr
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J. SPECIFIC OPERATING CHARACTERISTICS Page 11

-~

YUESTION J.08 (3.00
On Mongay morning, a normal start-up is performed such that by 0900 thne
reactor is at 1 MW, What change (INCREASE, DECREASE, or nD CHANGE)
would you expect to see in the fcllowing parameters detween U500
ang 1400 14 the reactor 1s operatec at a constant power of | ™MW with
nermal conscle cperator contrel”
a4, Control blade height,
. Primary flow,
t. Seconcary ¢low.

d. Pool tamperature.

QUESTION J.0e (1.0 -

Fallowing a normal shutdewn after eight hours c©f full sower cperatizr,
what would be the abnormal i1ndication of a compensated ion chatoer that
wad overcompensatec”®

QUESTION J.07 (3.00)

State FOUR of the FIVE control bDleace 700 withdrawal interlocsks” Incivde
the associated SetpOINtS 1N yOur &nswer,

GUESTION J. 08 (1,00}

With the "MASTER SWITCH" in the “test” position ang the regulatinrg olsze
QUTT light energized, what is the position ot the regulating o' ase>

GUESTION J.0% (1. 00

WNat 1s the relationship Detween the primary flow and the output of the
primary flow transmitte~”

(88888 CATEGORY ) CONTINUED ON NEXT PAGE stz



J. SPECIFIC OPERATING CHARACTERISTICS Page 12

T - -

QUESTION J«ic {3.0%)
4. State FIVE of the SEVEN scrams that are disables b5y placing the
range switch (78%) in the "0.10 MW" position, Setpoint @ are
NOT gesired or required. (2.5

B. What ONE scraem 18 enadled by placing the range switch (788 in
the "0,! MW" positien? 10,30

QUESTION Joil (3.00)

4. In what position (OPEN, SHUT, or AS I!8) do the following valves +ail
on a loss of air”?

1. Sanitary system vent isclation valve (3,
£, Emergency exhaust isolation valve (D),

-1 in wnat position (DPEN, SHUT, or A8 [8) do tre +toilowing valves 101l
on a loss of power”

1. Ventilation supply bypass valve (F),

2, Emergency exhaust isclation valve (D),

GUESTION J:12 (1.3

what is the series of events that takes place tO cCause & (08s O0F Sower
te the control Dlace magnets when the P-4 valve (8 openeg with the core
lecated in the stall”™

CQUESTION Jo13 (1.,00)

What 1ngication would the conscle cperator have in the contral room that
the truck CoOr seal Nad falled assuming that the associatec scram was
inoperable”™

(88888 END OF CATESORY J sssayw)
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| K, FUEL “ANDLING AND COWE PARAMETERS Page 13

- . —-~

1
= !

W QUESTIDON K.Q1 (2:.00)

Match the reactivity worth effect listed in Column B with tie action
that in Column A, Each action listeg in Column A has only cre correct
response +rom Column B, Column B rneponses may be used more thanm once.

Column A Column B
a, Agding one fuel element to core, e =8.7 Doltaxsh
. Flooding of one beam port, 2., =3.4 Deltax/n
c. FRemoval =z¢ one graphite element. 3. =0.2 Deltak/k
@, Meplacing center fuel element 4, +0,06 Leltar /K

with water.
Be 2.0 Deltark/k

GUESTION K,02 {3:.00)
In accordance with Tecrhical Specifications, state THREE of the FOUR

cenditions that must be satisfied +or the reactor to te tonsicerea |
secured. Adsume a4 normal core loading and configurationr,

CUESTION Kivd (0, 20}

|
|
:
Acceraing te Technical Specifications, what 18 the macirum alicwade
worth of a4 sangle movalle experiment”

QUEST ION K, G (2.90)
LUsing the attached Figure G-1, show where the following components are
located:
4. Proportional counter, (0,90
B, Startup source. (0,930}
€, Regulating rog. (0,93Q)
g, Fuel elements, {1.00

|
(o888 CATEGORY x CONTINUED ON NEXT PAGE tsses) ‘
|
|
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K. FUEL HANDLING AND CORE PARAMETERS Page 14

T - e

QUESTION x,0% (2,00
Assume a core configuration is designated C-3-3, According to Stanaing |
Orger wl, "Core Loading laentification,” which of the C~S-J gesignation |
characters change 1§}

a. two fuel elements are exchanged”

B the fuel configuration is changed”

s €e @ ‘e Graphite element is acded in place of \ ragiation pasiet”

* a. 4 fue., element is replaced with a4 new element?

1 QUESTION K,08 (2.00)

i In accorsance with Standing QOrder #1202 '

. a. it a new fuel element 1s agoed i1in place 2Ff an 0ld elerment; at what
| value oFf change Iin excess reactivity will i1t be necessar, to |
. periorm a control blade worth calibration® (0, 80) |

8. wWhat information is needed in order to calculate the excess
reactivity for an altered core loading” (1400

- eaedae

€ What 18 the maximum number of replacements of ol@ ‘uel with new ‘uel
4l lowed before 4 control blade worth calculation is recuired (0,50
regardiess of the change in excess reacttivity”

SUESTION K07 t1.30

R RN

in accorcance with R,0,1, "Critical Experiment,” what THREL perscrnel
Ar® required t0 be present Quring & critical experiment”

In sccorgance with R, U, 1, "Critical Experiment,” what are tre Twl
ACceptadie methoos for graphite element placerment guring initial
loading”?

==

|
|
M‘YIQN “UO' (2'003

(s888s CATEGORY K CONTINUED CN NEXT PAGE winsas)




K. FLUEL HMANCLING AND CORE PARAMETERS Page 13
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QUESTION K.09 (1.00)

a4, In accordance with RO, 11, "Hangling of lrradiated Fuei," how many
irradiated fuel elements may be out of the core or storage at the
same time”

. In accorcance with R, 0,10, "Receipt ang Storage of New Fuel
Elements,” what I8 the maximum number 0f new fuel elements that ma,
he out ©f a mechanically controlled gecmetry at any one time”

QUESTION K. 10 t1.00)

A sample worth 1,5% DeltaKk/kK is to be removed from a fixed experimant in
the core, The Reactor Qperatar proposes to remove the sample curing a
reactor start-up while t..@ resctor is still shutdown By 3%, He cites
R.0.4, "Agairg or Removal of Samples irom the Core,’ which statem:

"Any sample having or expected te Mave & werth of /- O 0% Deltan’
or greater will only be added to or remdved frcm the core L F the
reactor remaine subcritical a‘ter the insertion or rencval.,

The RO puints cut that the reactor will remain subcritical oy 2.95%

Deltar /v angd anks for your permission to peréorm the sample removal.
Should you allow 1t7 Explain your answer.

CUESTION K.l (1,000

what TWO s2lia gecay products are most likely to De sear Quissly by the
3ra flnar CAM 14 a fyel clagding failure ocgurs”

GUESTION K, 12 (1,90

4, Assuming the ULR water reflected core Nas & critical mass of 2.3 ~3,
Now mdny fully loaded fuel elenents «wouid D reguired o reach
Eriticality with no grephite reflectors” State all assunptions.
$how all work, (1. 00

B, Mow many fully loaced elements are reguired for criticality in a
graphite reflectes core at the ULRY (9.8

(sssss END OF CATEGORY K sssas)
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QUESTION L.01 (1.90

in

GUESTION

accorgance with Technical

Specificationst

e e T e P——

Page 1&

Wher 14 an Operator or SeNi1o” CPUrator required to oe present at

the controls®

How many persons are requirea
in operation?

Within what physical bounas

LeOR (2,00

to D present whenever the reacior s

«8t the Senior Reactor Operator be
when the reactor 18 in operation?

Matech the regquired approving dbody listegd in Coluan B with tne
pertormance reguest in Column A,

enly one correct response +rem Column B,

Jsed more than once.

c,

Calumn A

T - ——

Request to perform a
procedure with a temporary
change Jjudged not to change
the original intent,

Reguest to periprm a
rout.ne experiment,

Reaquest to perform a
non-routine experiment
invelving .rragdiation of
liquig nitraogen,

Request to periorm operations
at less than S00 W with the
source removed,

1.

2.

3.
4.

S,

&,

Each reguest listed in Cclumn & nas
Column B responers ma, B¢

Columm B

R R R Rk L o

The USNRC, .

Tme Reactor Satety
Subcommittes.

The Reacter Supervisor.,

Trne Raciatiorn Savers
Désigor,

Both the Reactor Supervisor
ang the Radiation Sadety
Cedicer,

The Senior FHeactor QOp=rateor,

The Consoie Cperator,

(asesn CATEGORY L CON INUED ON NEXT PAGE ssaan)



L. ADMINISTRATIVE PROCEDURES, CONDIYIONS Page |7

.-

AND LIMITATIONS

QUESTION Le0D3 (2.0
Wrat are the FOUR interrelated variables associated with the core

trhermal and hydraulic peréformance on which Technical Spezific tion
Safety Limits 00 the the ferced convection mode oF cperatior are tased™

QUESTION (.04 (2,000
What iIs the objuctive of the Limiting Safety System Setrtings tor thet
4., FORCED convection mooe of cperation”

B, NATURAL convection mode of operation”

QUESTION L+OS (1,890
TRUE or FALBE"

4. NRC approvel is required prior to criticality following the recovery
trom an actual rod stuck conditien”

B, The reactor (conscie) Ope ator is resporsidie +or the verification
0F completeness of all necessary aporovals ang authorizatiors prior
Tt sample insertion (nte the reactor?

Z¢  In azcorgance with Stunging Orger 84, “Seguence o+ Cperations During
Start~up and at Ratac Power,  1f more than @ 2% Qlecregancy # 1uts
Detween POwer I1ndicaticon on the twd Safety Crannels the rasctar
shall te shutdown Iimnmegiately.

QUESTION L.0e (0.9
I+ & setpoint listed in Stanoing Crger ®11, "Setpoints for Various

Scrame ang Alarme,” needs tO DE ACJUSteQ to a4 value Qifferent from that
Noted 1IN Lhe standing order, whose permission is reguired”

(esens CATEGORY L CONTINUED ON NEXT PAGE asiam
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L. ADMINISTRATIVE PROCEDURES, CONDITIOMNS Page 18 I

R T

AND LIMITATIONS

.-

QUESTION LeO? (1.00)

Turing operation at | MW, the conscle cperator notices that inier
temperature iIs reading 111 F, What immaciate action must the consele
operator take”

QUESTION L.00 (.90

What 18 the miniaum time that & reactor cperator or senior reactor
cperator must actively perform the functions of an cperalar auring each
calenger quarter in ardger to Mmaintain his/her operating license in an
active status?

QUESTION Le0? (2+.30)

a: Irn acceorgance with (OCFRES, ungar what conditicns s am urlicerses
perscon allowed to operate the reactor contrels’” L34 D02

1
B, In accordance with the ULR "mythority, " paper, who must appreve the |
cperation of the reactor controls By an unlicensed indivigual "0, 50 :

C: HOw QOOS the CONSOLe DRErator wNow wWRich unlicensesd 1ngiviguals
have been aApproved to operate the comntrols of the repacter” Q.90

GU&SY!QN ;..!0 ‘2000’
in sccorgance with Teghnical Specitications, foliowing 4 rescior sgranm

CAUSES Dy & process vartadble, what FOUR evaluations must be 2errormer
perore rosuming cperation?

TRUE or FALEE"

The reactor may coOntinue tO De Sperated 1§ the main ventijation
€xhaust Dackup 1sclation valve 18 mechanically Diocked 1n the open

BOSIICN proviged that the primary isolation valve (8 verifiler crarap.e
2y & Stroke Test,
(ensas CATEGORY L CONTINUED ON NEXT PABE sssss)

TWESTION Ll (0, 30




L. ADMINIJSTRATIVE PROCEDURES, CONDITIONS Page 19

- ————— - ————— -

QUESTION L:12 (0.50)
In Acco.'dance with Technical Specifications, what special measurement is

required 1n order to operate in the forced convection mode if an
internal element is replaced by a radiation basket?

CQUESTION L.313 (3.50)

In accordance with Technical Specification 3.4, "Radiation Monitoring
Equipment: "

a., State the FIVE monitors which must be operable during reactor

cperation, (2.950)
D, State how long reactor operation may continue 1 one of the area

monitors fails and 1s not replaced. (0,90
€ State the limit on reactor power if a failed a-ea radiatior monitor

is replaced by a temporary mon:tor.,

(s2¥xx END OF CATEGORY L sxxsa)
(Sewamanans END OF EXAMINATION sxsnexssrn)



H. REACTOR THEORY Page 20

- — -~

ANSWER H.O1 (3.00)
a. Americium 241 (0,S0] decays by alpha emission [0,50].

Beryllium 9 absorbs the alpha [0.50) and decays immediately with the
emise on of a neutron [0.50).

nR

241 237
Am === Np + Alpha (1.001.

B 12
Be + Alpha ===-> C + neutron [(1.001). (2.00)

- I 1. Gamma,n reactions (photoneutrons).

-

2. Spontaneocus fission, ' {

,.
.
o

REFERENCE

Introduction to Nuclear Reactor Operations, Burn, Section S.2.

ANSWER H,02 (1.00)
a. TRUE
0. FALSE

REFERENCE

Introduction to Nuclear Reactor QOperations, Burn, Secticn

(sssss CATEGORY H CONTINUED ON NEXT PAGE ®wxsr)
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H. REACTOR THEORY Page 21

ANSWER H.03 (1.80)

Moving control blades from O to 12 inches adds 4.5% Delta kK/K (+/=0.1).

£0.25]
Moving the reg rod from O to 10 inches adds .09%4 Delta K/K (+/- ,0025),
[0.28)
Equation of interest 18 CR (1 - K ) = CR (1 - K ),
1 1 - -
and p = (1-K)/K or K = 1/(1-p) where p =rho (reactivity).
Therefore K = 1/(1 + ,09) = ,917 (+/= ,001) (0: 251
1
K = 1/{] =(=-,09 + ,045 +.0009)) = ,988 (+/~ ,002) (0.25]
-
and CR = 30 (| = ,917)/7(} - .958) = 59 counts per second (+/~ 2),({U.5¢

REFERENCE

Introduction to Nuclear Reactor QOperations, Burn, Section 5.3.
Rod werth curves for core configuration C-7-3.

ANSWER .04 {1,00)

he ratio of delayed to total core neutrons (0.50) once the, have
slowed down to thermal energies (0.50).

REFERENCE

Introduction to Nuclear Reactor COperations, Burn, Section 3.2.4.

(s x CATEGORY M CONTINUED ON NEXT PAGE sstsr)



H. REACTOR THEORY Page 22

ANSWER H.0S £1:90)
a. The prompt component.

b. After five minutes the power decrease is controlled by the cdecay of
longest lived delayed neutron precursor (Br-87).

€+ Subcritical multiplication (of core source neutrons) causes the
power to stabilize.

REFERENCE

Introduction to Nuclear Reactor Operations, Burn, Section 4.6, 4,8 & 5,3,

ANSWER H. 0& (0.9%0)
Because graphite has a significantly lower neutron abscrotion cross
section,

REFERENCE

Introduction to Nuclear Reactor Operaticns, Burn, Section 2.8.10.

ANGWER H. 07 (1,00

From the equations sheet:

0 =mC (Temp - Temp )
(=} out in

(1500 gal/min) (1 BTU/lbm/F)(91.4 F - BO F) (8 lbm/gal) = 136,800 BTU/min
(136,800 BTU/min) (,00001798 MW/BTU/min) = 2,40 MW

(0.50 for the proper equation, 0,25 for the proger value of C , and 0.2%
for the correct result). P

(88238 CATEGORY ™ CONTINUED ON NEXT PAGE sxxis)
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REFERENCE
USAR, section 4.2.2.2.

Thermal -hydraulic Principles and Applicaticons to the Pressurized Water
Reactor, Chapter S.

ANSWER H.08 (1.00)
d
REFERENCE

USAR, section 9.1.1.4.

ANSWER H, 09 (1.00)

Because the end of the control blade [(0.50) is moving through a reg:cen
of higher flux [(0.20] in the miJdle of its travel.

REFERENCE

Introduction to Nuclear Reactor Operations, Burn, Sectiomn 7.2 and 7,5,

(sxs88 CATEGORY ™ CONTINUED ON NEXT PAGE strsx)
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————————————— - ———— - —

ANSWER H.10 (2.00)
a, Because the transient effects of prompt neutrons are present only in
‘he first seconds following the reactivityv addition.
Be T = ¢ / Lnin /n ) = 35 3ec / LA(4 kW/2 kW) = 50,5 +/~,5 seconds.
1.9
OR, from an understanding of doubliing time,
T = ¢t/Ln(2) = 35 gec / 693 = 50,5 +/-.3 seconds.
[0.7%8 for correct equation. 0,25 for correct result,)
c. To avoi! heating of the primary coolant.
OR

Te avoild the reactivity effects of the moderator temperature
coefficient,

REFERENCE

Introduction to Nuclear Reactor Operations, Burn, Section 4.2, 4.4,1,
4.8, 4.11.8 and 7.2.

ANSWER He L1 (2:30)
a. iy Fiassion,
2. [coine cecav. {(1.00)
b. ls Radivcactive decav.
:o Bufﬂuﬂ. (& | .(;".4
€. 7 hours (+/= | Four) (0.50)

REFERENCE

|
Introduction to Nuclear Reactor Operaticns, Burn, Section 8.4.1. \
|

(sssns CATEGORY M CONTINUED ON NEXT PAGE wevis)




H. REACTOR THEORY

ANSWER Hel2
a. DECREASE
b. INCREASE
c. DECREARSE
d. DECREASE

REFERENCE

Introduction to Nuclear Reactor Operations,

(2.00)

(sxxsx END OF CATEGORY

Burn, Section 6.4.,1.

H s nn)
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. RADIOACTIVE MATERIALS HANDLING DISPOSAL

- — - -

- —————— -

ANSWER 1.0S (1.50)
i. Particulate monitor.
a, Scintillation detector (0.50]).
b. CAF, approximately 30,000 cpm OR 10 times MPC (0.233.
2. GCas detector.
a. G M detector (0.501].
b. CAF, approximately 15,000 cpm ULR 10 times MPC (0.25).
REFERENCE

USAR, secticn 7.4.,6(2) and Appendix [0,

ANSWER 1.06 (1,50

l. At the monitor (Locally).

2. In the control room.

3. In the Health Physics Laboratory.
REFERENCE

USAR, section 7.4.6.1(1).d

ANSWER 1.07 (1.00’

b.

(ssasy CATEGORY | CONTINUED ON NEXT PAGE asxasx)



[. RADIOCACTIVE MATERIALS HANDLING DISPOSAL

AND HAZARDS

REFERENCE

USAR, section 7.4.6.(1).e.

ANSWER 1.08 (2.30)
a, S5(N-18) = S0 REM
Total lifetime to date = 48 + | = 49 REM
Total lifetime available = S0 - 49 = | REM
Total this qQuarter available = 3 - | = 2 RE"
(Lifetime is more restrictive than ‘quarterly limit)
V.85 REM/hr + (.CJ rad/hr) (10 QF) = 1,15 REM/hr cose rate
(0.25 for use of the conservative quality facter, ©.25 for
appropriately considering both gamma and neutron cdose)
1.0 REM/1.1%5 REM/hr = 0.87 HR = 52 MIN
. 235 REM whole body one time exposure.
REFERENCE
10CFR20, 101 (B
E Plan, section 7.85.1.
ANSWER 1.09 (0.950)

1000 mREM/hr.,

REFERENCE

R.0.4, step 4.6,

(sxtxx CATECORY [ CONTINUED ON NEXT PAGE s3xxs)

Page 28

(0. 29
£0. 25}
(0, 2%8)

(0,2%9)

(0.50)

(0.50)

(0,802



I. RADIODACTIVE MATERIALS HANDLING DISPOSAL Page 29

ANSWER 1.10 (0.50)
Na-24.
REFERENCE

USAR| ..ction 8.1."2-

ANSWER I.11 (3.00)
a. A metal (0,50), lidded can [0.50), with a handle (0,501,
b, Must reduce dose to less than 10 mREM/hr at | foot [0,50).
-x/T\"s
I = 1010 (from equation sheet)
[ = 10 mREM/hr

I = 2% mREM/hr
Q

TVL = 2 inches
Therefore x = =2 inches X Log(10/28) = 0,80 inch +/~ 0.1 ingh,

(U.75 for proper equation, 0.295 +or correct answer based on the
candigdates assumed level of reduction.)

REFERENCE

LULR, Standing Order #&, "Sample Handling Procedures'.

(esas CATEGORY I CONTINUED ON NEXT PAGE sxsixn)
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AND HAZARDS

ANSWER 1:.12 (2.50)
a. Access to the high radiation area may be controlled by:

l. A device .owering radiaticn upon entry [0.5S0]) such that it is
less than the high radiation limit [0Q.S01].

2. A warning device that upon entry audibly [0.23) or visibly (0.235]
alerts the person entering L0.25] and alerts the licensee or a
supervisor [(0.295].

b. By direct surveillance (to prevent unauthorized entry). (0.50)

REFERENCE

10CFR20, 203. ()

ANSWER 1.13 (1.50)
1. Cover the spill with a moist absorbent material.
2. Call, do NOT go for help.
OR
Con’t track contaminaticn arcund the lab whil® seeking assistance.
I+ Frisk when leaving the scene of the accident,
REFERENCE

ULR, R.0.4, "Aagding or Removal cf Samples to the Core," step 4.6,
ULR, Ragdiaticn Safety Guiade, App. VvV, Sec. B.

ANSWER 1.14 (1,00
a., Finger rings.

D After each removal or ingertion operaticn,

(sxses CATEGORY | CONTINUED ON NEXT PAGE ®sssn)
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- ——— - ———— -~

AND HAZARDS

REFERENCE

ULR, Standing Order #8, "Installaticn or Removal of Flux Wires or Foils".

ANSWER 1,15 (0.950)
Make a cursory inspection of the reactor ouilding for personnel.
REFERENCE

ULR, E.D0.1, "Radiation Emergency".

(sxx32 END OF CATEGQORY

I

LER RN



J. SPECIFIC OPERATING CHARACTERISTICS Page 32

ANSWER J.01 (1,00
Primary coolant high temperatu-e.
REFERENCE

USAR, section 4,7 185,

ANSWER J.o2 (1,90

a. No motion.

b: Infinity.

c. Stable (or SLOWLY increas. 1q’.
REFERENCE

Introduction to Nucl.ear "eactor Operations, Burn, Table 4.4 ang
section S.3.

ANSWER 1.0% (1.00)
The sketch should show power starting at .S MW, increasing to some power
above this level but less than .6 MW (0.S0] and then decr=asing back to
2 Mw (0.30), Some slight damped harmonic cscillation abBout .3 MW is
al lowed,

REFERENCE

ULR, RO-S, "Routine Start-up".
USAR, section 4,4,12,

ANSWER J.04 (1.50

Requlating rod worth curve (0,50) and the rod positions for the same
power level (0.350) before and after the insertion of the sample [(U.%0).

(sax8x CATEGORY J CONTINUED ON NEXT PAGE s3nan)
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- ————— - —————— -

REFERENCE

ULR R.U.4, "Adding o~ Removal of Samples to the Core," step 4.7.

ANSWER J.0S (3.00)
a. INCREASE
b. NO CHANGE
¢. INCREASE
d. INCREASE
REFERENCE

JSAR, section 4,
ULR R,0.&, "Operation at Power and Adjustments in Power Level," step &.o.

ANSWER J.06 (1.00)

The indication will read low off-scale (and then slowly return o an
on-scale reading).

OR
Lower than 1t would normally read.
REFERENCE

CAF

(saxss CATEGORY J CONTINUED ON NEXT PAGE sassas)
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ANSWER J.07 (3.00)

Any four of the following:

1. Low source count rate - 3 cps.

2. High flux = 110%

3. Short Pericd - 15 seconds.

4. Low flux = S%,

S. Time delay block after '"reactor startup”" - |0 seconds.

(0,850 for eauh interlock and 0.29 for each setpoint)

REFERENCE

USAR, section 4.4.9 and table 4,4,
R,0.9 "Reactor and Control System Checkout Frocedures' .

ANSWER J.OB (1.00)
The regulating blade is fully withdrawn,
REFERENCE

USAR, tables 4.2 & 4,3,

ANSHWER J.0% (1.00)
The primary flow is proportional to the sqQuare root of the transmitter
°ut°ut .

REFERENCE

(axssd CATEGORY J CONTINUED ON NEXT PAGE staxs)
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- ——— - ——— -

ANSWER J. 10 (3.00)
a. Any five of the following at 0.57 point each:
1. Primary low flow.
2. NReactor core low flow.
3. Core inlet high temperature.
4. Core outlet high temperature.
S. Coolant gates open. (Riser and downcomer).
&, Coolant gate open. (Riser).

7. Primary piping aligrnment established.

. Picoammeter switch set at greater than 100 kW range. (U, 30)
REFERENCE

ULR Technical Specifications, section 3.3,
R.0.9 "Reactor and Control System Checkout Procedures', 9.2.2. (d).

ANSWER Jell (3.,00)
a. s SHUT
<+ SHUT
B. 1, OPEN
2. SHUT
REFERENCC

USAR, section 3.4,2.2.

(sxsss CATEGORY J CONTINUED ON NEXT PARE #nsas)
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- —— -

ANSWER J.12 (1.50)
Opening the valve activates an attached microswitch (0.50) which 1n turn
opens a relay in the safety scram chain [0.50]. OCOpening cf the relay in
the safety scram chain results in the opening of a relay in the
control blade magnet circuit [0,S0) thus removing power to the magnets,
REFERENCE

ULR SP-23, "Scram Function Test Procedure'.
USAR, Figure 4,20,

ANSWER J.13 (1.00)
Containment pressure would be higher than usual.
REFERENCE

USAR, section J.3J.

(sanss END OF CATEGORY J #sssan)



K. FUEL HANDLING AND CORE PARAMITERS Page 37

- —— -

ANSWER K.Gl (2.00)
a. S
b, 4
cs 3
d. 2
REFERENCE

USAR’ section 4,.5.8.

ANSWER K.02 (3,00
fany three of the following at 1.00 point each:
ls The minimum number of control rods are inserted.

¢+ The console key is in the off position (0.S0) and the key 1%
remcved (0,850],

2+ No work in progress involving ore fuel (0.20], core structure
[0.20), installed control rods (0.20), or control rod drives (0,203
unliess the drives are physically decouplea (0,201,

4, No experiments In or near the reactor J4re being Asved or servised
(0.50] that have a reactivity worth exceeding .5% Jeltar/k (0,501,

REFERENCE

VLR Technical Specifications 1.18.

ANSWER KeD3 (0,350

C.1% Delta K/K,

(sess% CATEGCRY K CONTINUED ON NEXT PAGE tseas)
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REFERENCE

Technical Specifications 3.1.

ANSWER k.04 (2.90)
See attached diagram A-1,
(0.80 points each for correct location in a,b and c. Fer d, ©.50 points
for the correct number of fuel elements and Q.50 for the correct
QﬂviloD.).

REFERENCE

USAR, figure 4,1

ANSWER K.0S (2.0
a. The S would change.
b. The C would change.
€. The 3 would change.
d. The S would change.
REFERENCE

|
ULR, Standing Order #3, "Core Loading ldentification”. |
|

ANSWER k.06 (2.00)
a. 0,2%% Deltax/K. (C. 850

b, Neead critical rod position for the new core loading (0.%50) and roa
worth curves from the previous core loading (0,501,

c. 3' (OISUJ

(aasss CATEGORY K CONTINUED ON NEXT PAGE sanasw)
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F.. FUEL HANDLING AND CORE PARAMETERS Page 39

- —— -~

REFERENCE

ULR, Standing Order #12.

ANSWER K. 07 (1,90

1. The Reactor Superviscr or other competent Senicr Reactor
Operator appointed by the Reactor Supervisor.

2., One acditional licensed operator.

3. One other technically qQqualified scientific perason (to act as an
ingdependent observer).

REFERENCE

WLRy, R.0.1, "Critical Experiment".

ANSWER K.08 (2.00)
l. Load the graphite elements into grid positions appropriate to

enclose (or ring’! [0.50) each incremental loacing of fuel [0.,%0].

e« Load the graphite elements into grid positions appropriate to
enclose (or ring) (0.350) the expected final core configurazion
LO.SOJ.

REFERENCE

ULR. "*ooa 1’ C"l!l:ll ixp.rlm‘ﬂt. y St.ﬂ 1|2' X‘n

ANSWER K.09 (1,00
a. 1
be 4

(asnss CATEGORY K CONTINUED ON NEXT PAGE ssasn)
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REFERENCE

ULR, R,0.11, "Handlirg of Irradiated Fuel".
WR, R.0.10, "Receipt and Storage of New Fuel Elemente",

ANSWER K.l0 (1.00)

No. Performance of experimental changes ©¢ this magnitude are [imited
{0.50) (by R.0.3) to subcriticil conditions of at least the fuil wortn
of the most effective control blade (3.82%) (0,80),

(No is proper answer Put credit is given only for correct explanation.)

REFERENCE
gLRI R.D.3, "Changes Which Can Affect Reactivity Other Than Movemen: of
uel",
ANSWER K.l (1,00)
i« RB (8BB)
¢, Cs (138
REFERENCE

USAR, section 7.4,4&,(1).c,

ANJWER Kel2 (1.9

a, 3.3 k07,138 kG per element = 24,4 pieme:. i, therfore neeg 2% ¢ully
loaded elements.

(0,80 for equation setup, 0.50 for correct answer., .

b, 21 (0,30

(sea88 CATEGORY K CONTINUED ON NEXY PAGE essas)
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REFERENCE

USAR, section 1.2.2Z.
Start Up Report, section 1.

(edssn END QOF CATEGORY

oRRREN



L. ADM'JNISTRATIVE PROCEDURES, CONDITIONS

- ——— - ————————————————— -~

AND LIMITATIONS

- —— -

ANSWER e O% (1.50)
a. Whenever the reactor is no* secured.

b. One (SRO).

|
Page 42
|

C. Within the Pinanski Building (including the reactor containment)

OR
Within the facility boundary (as defined in the
REFERENCE

ULR Technical Specifications 6.1.4 & S,
ULR Emurgency Plan, section 2.2,

ANSWER L.02 (2.00)
a. 3
. S
€. i
d. &
REFERENCE

ULR Tecnnical Specifications 3.6 and &.8,
ULRy R, 0.9, "Routine Startup,"” final PtOTE,
10CFRS0, %9

(ssdes CATEGORY L CONTINUED ON NEXT PAGE

emergency plan).
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- —————— -~ —— -

AND LIMITATIONS

ANSWER L.03 (2.00)

1. Reactor thermal power.

2. Reactor coolant flow rate.

X, Feactor coolant inlet temperature.

4, Heigiit o water above the center line of the core.
REFERENCE

Technical Specificaticns 2.0,

ANSWER L.C4 (2.,00)

a. To ensure that automatic protective action 18 initiated (C.S0] in
order to srevent a Safety Limit from being exceegeas (0.50).

B To ensure that automatic protective action is imitiated (Q.50) inm
order to prevent undesirable radiation levels (C.23) on the surface
of the pool (0.295).
REFEFENCE

Tecnnical Specifications 2.0,

ANSWER L+08 (1.9
4. TRUE 1
b. TRUE :
c. FALSE

(ssans CATEGORY L CONYINUED ON NEXT PAGE »ssae)
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L. ADMINISTRATIVE PROCEDURES, CONDITIONS Page 44
: TTTTAND LIMITATIONS
REFERENCE

4. ULR E.0.,7, "Stuck Red or Safety Blade".

b. ULR Standing Orde~ #&6, "Sample Handling Procedures'.

¢« ULR Standing Order #4, "Sequence of Operations During 3Jtart-up and
at Rated Power "',

ANSWER L.0b (0.9%50)
The Reactor Supervisor.
REFERENCE

ULR Standing Order #ll, "Setpoints for Various Scrams and Alarms’,

ANSWER L.07 (1,00
The console operator must immediately shutdown the reactor.
REFERENCE

ULR Technical Specifications, section 6.9,

ANSWER L«v8 (0,80
4 hours.
REFERENCE

10CFRSS. 53 (e,

(sases CATEGORY L CONTINUED ON NEXT PAGE stsss)
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- ————— -~

. AND LIMITATIONS
ANSWER L.0% (2.50)
a, When the uniicensed individual is under the direction [(0.50] ang 1n
the presence of a licensead operator (RO or SRO) [(0.50] and the
operation is part of the individuals training (to qualify for a
license or as a4 “tudent) (0,501,
b, Reactor Sup : viswr, (0. 3G
- Written appruvals are required and are available to the console
cperator., (0. 950
REFERENCE

10CFRSS., 13,
ULR Authoerity paper, section 7.

ANSWER

Ar

L. 10 (2.00)

evaluation to determine:

1¥f a safety limit was viol \ted.
the cause of the scram,
the efiects Of cperation to the acram poinmt,

the appropriate action to be taken,

REFERENCE

ULR Techrnical Specifi~ations 4,s,

ANGWER

Lell (0.90)

FALSE

(ssass CATEGORY L[ CONTINUED ON NEXY PAGE ss2as)



L. ADMINISTRATIVE PROCEDURES, CONDITIONS

- —————

AND LIMITATIONS

- ———— -~

REFERENCE

ULR Technice!

ANSWER L.12

Specifications 3.5,

(0.90)

Flux measurement.,

REFERENCE

ULR Technical Specifications 5.2,

ANSWER L« 13

(3.30

a, 1. Gaseous stack monitor.,

2, Particulate stack monitor,

3. 3Ird floor (reactor level) CaM,

4, Experimental level area radiation monitor,

S, OCOver pool area radiation monmitor.

B, 19 minutes.

(- Limited tO steady state cperation,

REFERENCE

ULR Techn =al

Specifications 3.4,

(o8008 END OF CATEGORY L sssss)
(sastsnnann END OF LXAMINATION ssontssnss)
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N e v T R DY PN N CUMER

EQUATION SKHEET
-
f*m ve g/t
" h Work ( -
veng vevee ,,“2 Cyele efficiency -’-‘—2-3—21!;“"” Tin)
E= ‘l . a® (v, =v)/e
2 ' h A= AN A=A ..u
KE = by v' .v, + at o
" - ." w - a/e A - in lltu . °o’9’/th
¥V = var “(.") . “'4.)(5)
AE = 931im “" & l.')
8 . ‘c ‘r , x e x ..t‘
P 2
a « QAAT L e ‘..‘“'
ey, i e, Lo~ ®/TL
P er, 1057R(ED ™o 1.3/4
Py .t/? HVL » 0.693/y
. -
SUR = 26.06/7
T e l.44 DT SCR © $/(1 = K,

A L0
SUR = 26 (1-1-97) R, = 8/(1 =K ,0)

Ry = Ragg)y = R ="K 00y .

Te ')« [(I'-'a)/X.“a]
Tet* (-1 M® 1AL = Rogg) = a1y /cny
teB-0) 12,0
(‘ 1)/l.z‘ “ /‘ " * (1 g ‘.‘!)0/(1 - ‘.‘!)‘
. = - -
(344 aoft eff' gt SOM ® (] - g;“)/g.“
o= [/, ]+ [l + Aate™] 2" =1 x 107 secouds
. 2/ x 119 deggi® 0.1 seconds™
I =N '
SATER PARANETERS 1,4) = 1,4}
| gal. @ 8.343 lba R/hr = (0.8 CE)/d%(aacers)

I gal. © 3.78 liters R/he = & CE/d%(faut)
e . .48 g, HLSZLLUUS cowmsTovs
Density = 62.4 lbo/lc’ | Zurie = 3.7 x 10° dpe
Danaity = | gn/ca’ L kg = 2,21 1ba

Heat of vajorizatiou = 970 feyu/lba L hp = 2.54 « 107 sTU/hr
Neat of fusica = 144 Beu/lla L Mo« 3,40 x 10% Bew/ne
| Ata o 14,7 pot = 29.9 (n, ig. 1 Bty = 778 feelng

1 (e, nzo e 0,431 lN’/t.a2 | inch = 2,54 cn

°r . 9/5% + 02
.39 (°r - 32



ATTACHMENT 3

FACILITY COMMENTS AND NRC RESOLUTION FOR
REACTOR OPERATOR AND SENIOR REACTCR OPERATOR

Question A.02¢/H.1lc

Facility Comments:

NRC Resolution:

Question C.06

Facility Comment:

NRC Resolution:

Question C.10c/J.08¢:

Facility Comment:

NRC Response:

vestion D.11

Facility Comment:

EXAMS ADMINISTERED ON AUGUST 3, 1988

Since operating cycles for tre ULR are fairly short,
Xe buildup is unappreciable and is not a factor
during operation. Operators have received generic
training which has included the ranges specified in
the training materials,

Because Xe effects are unappreciable at the ULR due
to the short operating cycles, the generic ranges
specified fn the training material will be accepted.
However, more representative values should be used in
future operator training.

"Convection, radiation, and conduction" should be
accepted as descriptive terms for the heat transfer
mechanism,

The question has been deleted from the examimation.
The question is not precise enough to elicii the
required response.

Although secondary flow can be controlled by a
throttle valve receiving a signal frcm primary
temperature, in reality, the cooling tower louvers
are controlled by a secondary coolant temperature
sensor which will regulate the air flow through the
cooling tower. In this mode, as i1s actually used,
secondary flow will remain steady or decreasing is an
accurate response,

The question has been deleted from the examination,
The actual manner in which the secondary system
temperature 15 controlled results in unacceptable
question ambiguity,

This question should be deleted from the test because
it has never been addressed in training, nor does any
facility staff member know the answer.



ATTACHMENT 3

NRC Resolution:

Question £.01/J.10

Facility Comment:

NRC Resolution:

Question E.06

Facility Comment:

NRC Resolution:

Question E.08

Facility Comment:

NRC Response:

Question G.09

Facility Comment:

NRC Resolution:

The question has been deleted from the examination
because the answer is not known by ULR staff,

Answers 5 and 6 are similar in that only one of these
can be operative at one time depending on whether the
downcomer or crosstall mode of cooling is being

used. In addition, sub trips such as Bridge Position
should be accepted as correct.

Comment noted, Bridge Position will also be accepted.

Diagram 5.2 of the FSAR shows a rating of 75 kw, the
FSAR description states a rating of 70 kw., Either
answer should be accepted.

Since the difference between the two ratings is
small, either wil) be accepted. However, the precise
rating should oe used in operatur training materials,

“Trip" is nut the facility term for a scram. This
terminology may prompt the candidate to include the
startup inhibit of 3 cps in the an~wer and not to
include the hi voltage scram. The answer depends or
how the candidate interprets the word trip,.

Comment noted, Control Blade Withdrawal Inhibit will
also be accepted.

The HP Lab and the Reactor Supervisor's offi . are
the same,

Comment noted. HP Lab will be accepted in place of
the Reactor Supervisor's office.







