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REPORT DETA

Examiners
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x i ti

On September 16, 1988, the examiner met with Mr. W. Meyer to discuss the
results of the examination. The examination was reviewed, with resuits
as outlined below. Due to the fact that there was only one candidate, no
comments of a general nature were made.

Examination Review

The following comments were received during the review and are
accompanied by their respective NRC resolutions,

Question F 04

Facility Comment

Although this answer is correct, the way the question is worded, another
obvious reason for not allowing the startup exists. SOP 1.4,.2.F states
that "Operations affecting changes in core reactivity, other than normal
steady state power control, i.e., refueling, startup, etc., will be
directly supervised by a senior operator."”

The question asks “Do you let him perform the startup under your
supervision?" Since our candidate is seeking to be licensed as a reactor
operator and not a senior operator his answer would be "no", becausc he
is not a senior operator,

If the question had asked "Should the senior operator or shift supervisor
have allowed such a startup,” the original reason for answering "no" would
have been sufficient.

NRC Resolution

Comment accepted. Answer Key modified to accept the additional answer.

Question F.0%
Facility Comment

The answer to F.05(D) should be False as per SOP 11.1.3.8.3 which states
“bring the reactor to the desired power level on a period > 35 seconds,
utilizing the reg blade in such a manner as to insure that it is greater
than 60% withdrawn when the desired power leve)l is reached.

NRC Resolution

Comment accepted. Answer key modified.
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NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this esam.nation the ¢ollowing rules apply:
Al

1. Chesting on the examination means ar automatic denial of your application

and could result 1n more severe penalties.
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leave., You must avold all contacts with anvone outside Lhe sxamination
room Lo avold even the appearance or possibility of cheating.
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A, Fraint your name i" the blank provideg on the cover sheet of the
e amination,

£, Fill in the date on the caver sheet of the examination (14 necessary).
&, Use only the paper orovided far answers.

7. Feant your name an the upper right-hang corner of the first page of sach
section of the answer sheet,
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18, When vou complete your examination, you shalll

a, Assenble vour examination as follows:

b.

£

d.

(1) Exam questions on top.
(2) Exam aids - figures, tables, etc.
(1) Answer pages incluoing figures wrhich are part of the answer,

Turn 1N your copy of the examination and all pages used to answer
the examination QUeStIOns,
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not use for answering the guestions.
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leaving, vou are found in this sres while the examination 18 still
in progress, your license may be denied or revaled,
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BARIATION AND _CHEMISIAY EQRUUL

R/nr » 6CE/E%

6 = Rilutioo. Bate
Veolume

RN o Mt

CONYERSIONS:

| gm/em® = 62.4 1bm/ftS

1 gal = B,345 lom

i 4t = 7.48 gal

1 gal = 3,78 liters

1 1bm = 454 grams

e = 2,72

n = 3,14159

] KW = 758 ¢t-1bf/sec
| KW = 3413 Btu/nhr

1 WP = S350 ft~1b¢/nec
| HP = 746 KW

| WP = 2945 Btu/nhr

} Btu = 778 4ét-lbt

| MEV = 1,94 x 107 Bry

-21

he 4,13 x 10 M-sec

1 W= 3,12 «x xo‘° fission

0‘ . 32.2 1;--0!!!90-'0c2

1 inch = 2,94 ¢m

¢ = 0,1714 x 107" Btu/nhr
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Density of water (20 C) = $2.4 lbn/‘t’

Avogadro's Number = &,023 x 1013
Heat of Vapor (NzO) = 970 Btu/lbm

Meat of Fusion (ICE) = 144 Btu/lbm

| AMU = 1.66 x 10°2% grams

Mass of Neutron = 1,008665 AMU

Mass of Proton = 1,007277 AMU

Mass of Electron = 0,0009%49 AMU

One atmosphere = 14,7 peia = 29.92 in, Mg
*F = §/8 *°C + 32 '

‘C = 8/9 (*F - 320

R = *F + 450

‘K = 'C « 273

s/sec

‘2 = 931 MEV/AaMY
C» 3 x xo' m/sec
0!2 R‘
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Mateciel

Cork

Fiber Insulating Board

Maple or Dak Wood

Building Brick

Window Glass

Concrete

1% Carbon Steel

1% Chrome Steel

Aluminum

Copper

Silver

Water (29 psia, 200 degrees F)
Steam (1000 peia, 550 degrees F)
Uranium Dioxide

Hel lum

lircaloy
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& A.. PRINCIPLES_OF REACTUR_OPERATION Fage 2

QUESTION A. 0L (1.,00)

| Briefly explain the difference between K effective and h infinmity,

GUESTION R 02 (2.2%)
Describe what 1s meant by each of the following terms: (.75 ea)
a, Frompt Neutrons
, b. Delayed Neutrons

Ce Tnermal Nzutrons

CUFSTION A, 03 (1,509

You are required to increase power from 1 watt to 10 KW in 10 minutes on &
gmooth ramp. Calculate the reactor period required to accomplish this.
Show all worlk,

QUESTION M. 08 (1: 502

How much reactivity has been added to a subcritical reactor 1¥ the count
rate hae increased from 75 cps to 150 cps and 1f the 1nitial value of Ke¢f

o~

was %95

PUESTION 05 (0 D09

You are performitio a reactor startup amd add enough reactivity to double
the count rate, 1§ the same amount Of reartivity were again added to the
eubcritical reactor, what condition would the reactor be 1n? Limit vour
answer to SUBCRITICAL, CRITICAL, OR SUFERCRITICAL.

(4430 CATEGCRY A CONTINUED ON NEXT FHGE wasxay) |
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DUESTION A.06 (0.75)

The =80 second period (~1/3 DFM SUR) following a reactor trip i1s caused by
which of the following”?

a. The decay constant of the longest lived group of delayed neutrons
Precursors.

b. The ability of U-235 to fission with source neutrons.

c. The anount of negative reactivity added on a trip being areater
than the Shutdown Margin.

d. The amount of negative reactivity added on a trip being greater
than beta.

DUESTION A, 07 t1.50)

o

Assume that a Plutonium=Bervilium neutron source used in a reactor was a
curie source when 1t was manufactured 70 years ago. 14 that source were
replaced by a new & curie source, what would be the change 1n counts per
second seen on the startup channel” Show all calculations and state all
assumptions. #as.me,that today’s ¢ nt rate before replacement i1s 1000

counts per second,

GUESTION A, 08 (1.50)

Describe the nuclear reactions that take place to produce neutrons from a
Flutonium-Beryllium (Fu-Be) source.

QUESTION £, 09 (3, 00

For esach of he following terme from the four-tactor formula, give & word
definitions (1.0 @a)

F fast fi1ssion factor (epsilon)
b:. reproduction factor (eta)

€. thermal utilizatior factor (+)

(88 CATEGURY & CONTINUWED ON NEXT FAGE xss3x)
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A A, __PRINCIFLES QF KEACTOR_OQFERATION Fage 4

PUESTION AL0 (1.5
' an irradiated sample, just removeus from the reactor, reads 21 mrem/hr on an

' Eberline beta-gamma instrument. A survey 30 minutes later shows 1.2 mrem
per hour. Calculate the half-life of the irradiated sample.

(K280 % END OF CATEGORY A 382y
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| B.__FEATURES OF FACILITY DESIGN Page S

DUESTION B.O1 (1.50)
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Describe the maleup of the fuel material, including materials used and
enrichment.

DUESTION B.O2 (1,00)

What two conditions must be satisfied before the control roo startup
interlock may be bvpassed?

QUESLT 1UN B, OG5 (20}

What are four kinds of enperimental facilities at MURK?

CJESTION B.04 % 00)

List or describe & signrals or conditions that will result in & rod run-in,

GUESTION | e (2. 00}

Fer Technical Specifications, what are the four major loads that the
emergency generator must be 2bie to supply”

PUESTION B.0& (2:50)

Loncerning the pressurizer system:

a. FBriefly describe automatic pressure and level control of the
pressurizer, (1.0)

B What scram functions are i1nitiated from the pressurizer system”
Setpoints not required. (1.3

DUESTION B.0O7 (2, S50)

Descrive the automatic operation of the emergency generator system, from |
the time of a loses of site power until the generator system secures,

(¥aans CATEGURY B CONTINUED ON NEXT FRGE Xx¥ss)




B._ FEATURES OF FACILITY_DESIGN Page &

QUESTION B. OB (0, 50)
ue or False:

The control blades cannot be operated in gang control except during hot
startup approach to critical following a scram.

(%x88% END DF CATEGORY SR IIEL R



!_ MO o Ol ol e e i e e A e i o e - PR T —— R T— B R B O I R N N g N R B B N I R ——

C;-..QET!!E-BQL-QE‘EBBI ING_CHARACTERTSTICS FPage 7

|
-
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QUESTION C.01 (3.00)

For each of the following parameters, state the upper limit during steady
state operations, and explain tne reasons fo. *he limit. (1.7 ea)
a., primary coolant pressure

b. pool temperature

CUESTION C.02 (3, 00)

What are the four major hazards involved with beamport experiments?

CQUESTION C.03 (2.00)

Technical Specifications list two major negative reactivity coefficients
which can halt the rapid power escalation following a positive step
resctivity insertion. ldertify the coefficients and state their values ae
listed 1n Technical Specivications

DLUESTION C.04 (o 00Q) ,
The reactor shall be considered secure whenever 1t contains i1nsufficient
fuel 1n the reactor core teo establish criticality with all control rods

removed, Describe three other conditions that will 2lso meet the reactor
secured criteria,.

GUESTION C.08 (1.30)

Fer Techrnical Speci1fications, what 1 the minimum shutdown margin
reguirement at the MURRY

(aavex CATEGDRY L CONTINUED ON NEXT FAGE 4xxas)
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QUESTION C.06 (1.50}

Fer Technical Specifications., compierve the followingt (.9 ea)

a., the maximum rate of reactivity insertion for the four shim blades

operating simultaneously shall not exceed ________ delta k/sec,
b. the reactivity worth ni each secured remuvable experiment shall be
limiteo to delta k.

e

- ——

(XAadd END OF CATEGDRY L sdxay)

i
!
o D S ey .. R — —[




Tl el e i B e T R D e e e e o e e s e cas T e e e o e o o o R
r S —" B r—
T

|
z

w Do INSTRUMENTS AND _CONTROLS Fage 9

CGUESTION D. 01 (2.00)
Describe how an uncompensated ionization chamber detects incident thermal

neutrons, i1ncluding 1n your answer any nuclear reactions that take place 1in
the detector.

CUESTION D02 (3.00)
At low power, adiusting the compensating voltage on a compensated jon
chamber (CIC) will have a very noticeable effect on the output of the
detector. However, as power level approaches full power, the effect on the

CIC output of chanaing compensating voltage is almost neglioible. Explain
this phenomencn.

GUEST ION D.0Z (10D

Why 18 the bridge ARMS placed in the upscale pusition prior to removing a
control blade oftset mechanism?

DUESTION D, 04 (3. 00)
What are the setpoints +or the following scrams? (.5 ®a)
a. P@riod,.
b, primary coolant low pressure,
Ce Nhigh power.,
d. pocl level.
@, prassurizer low level,

f. pressurizer hioh pressure,

GUESTION D.0OS (2.00)
The reactor 18 not allowed to be started up unless there is adequate

neutron flur level monitoring. Name the two ways which are mentioned in
Technical Specifications by which thie requirement can be satisfied.

(aesss CATEGDORY D CONTINUED ON NEXT FAGE sxixs.




o Bo  INSTRUMENTS AND CONTROLS Fage 10

- g S -

GUEST 10N . 06 (2,00)

What 1s the mimimum nuclear instrumentation for a reactor startup™ Include
number of channels required.

QUESTION D.07 (1.00)
Explain why, during normal operating conditions, the reactor will scram i+t
the Reactor Convective Loop Valves S54&6A and S4&4E are opened. (1,0}

LUEST TuN D, 0B (10

Concernina the nuclear instrument intermeciate range channels:
4., What does the Feriod Automatic Control Interlock Trip prevent. (%)
b, How is the Period Scram Trip reset? (.5

(X404% END OF CATEGORY D Rxxx))
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E.. GAFETY_AND_EMERGENCY SYSTEMS Paee 13

CUESTION E.01 (3.00}

The reactor 1s operating at © Mega atts with a core inlet pressure cof 695

psig ,-uau" or some unexplained rrason pressure slowly begins to i1ncrease to

115 psia., Describe all actions (including alarms) that will be taken by
the pressurizer and safet, systems to control or mitigate this pressure
1ncrease, (Include setpoinias.)

CQUESTION E.O2 (2., 00

&. Describe how a Reactor Loop Low Fressure Scram initiated by signals

from pressure transmtters F1944A or FT1944F must be reset. (0. 7%)
b Explain why this type of lockout was i1nstalled. (0. 75)
¢, When canm this type of scram be bypassed” (0,5

QUESTION E, O3 (1,00)

Which of the following componentis) can be supplied with air from the

Emergency Backup Air Lompressor ’/ (Note: mare than one answer may oe
correct.)

(1) Fool Loop Isoclation Valve 509

(2} Reactor Loop Isolaticnh Valve S074

(%) Containment Building Exhaust Isolation Valve 16A

(4) Emergency Generator

(%) Freiaght Door 101 Gasket

GUESTION E.O4 (3,00
8, From what twe locations can the Facility Evacuation Alarm be manually
iNni1tiateq. {1.0)

b. Describe four automatic actions which will result from a Facility
Evasuation alarm, (2.0

(a8 8 CATEGODRY E CONTINUED ON NEXT FAGE S53%y)
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E. _SAFETY AND EMERGENLY SYSTEMS Fage 12

CUEST ION E.0S (2.00)
Which of the following conditions will result i1n a reactor scram?

(1) Source Range Monitor Channel 1 Inoperative
{(Z) Low Fool Level

(%) Thermal Column Door Open

(4) High Off-gas Activity

(%) Low Reflector Difterential Fressure

(&) lLow Fressurizer Level

(7)) Low FPool Flow

QUESTTION E.C& (2,00
What 18 the reason for having a scram associated with differential pressure

across the reflector region? Consider both high and low delta F. Include
the possible cause of the high and low delta F.

DUESTION E.Q7 (2,003
The annunciator system is equipped to back-light windows 1n two colors

pther than white. State the other two coliors, and what each of the THREE
colors mean.

(xAR% END OF CATEGORY E %%%ix)
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«Fa__SI1ANDARD_AND EMERGENCY OFERATING PROCERURES Fage 13

-

BUESTIDN F.01 (3.00)

Fer Technical Specification 2.2, "Limiting Safety System Settings”,

complete the following: (.5 ea)

a. Safety System Settings during Mode 1 oper itions:
Reactor Fower 1Z20% Full Power (_____ MW (max)
Frimary Coolant Flow e Gpm either loop (min)
Feactor Inlet Water Temperature degrees F (max)
Frimary Coolant Fressurizer Fressure  _____ psia (min)

b. Safety System Settings during Mode I operations:
Reactor Fower 125% Full Fower (_____ Mbl)  (ma:)

. Safety System Settings during Mode T operations:
Reactor Fower 1254 Full Fower A _ .. rW) o (mecd)

QUESTION F«02 {1.50)

Technical Specification 3.2, "Control Elade Operation”, specifies how the
shim blades shall be operated when power level 1s above 100 KW i1n order to
prevent flux tilting. Explain the method of operation as described i1n this
Technical Specitication.

.

BUESTION F.03 (2.00)

Fer Technical Specitications, define an "experiment",

OUESTION L) (L« S0

Assume that yvou are the licensed reactor operator on duty at MURK, A
visiting professor from the University of Wisconsin asks 1§ he may nerform
& startup. Me currently holds & seni1or operater license on the Ul Madison
Triga reactor, All personnel regquirements of the Technical Specifications
are met, Do you let him perform the startup under your supervision?”
Explain why or why not.

(A0 ed CATEGORY F CONTINUED DN NEXT FAGE %3ssn)
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E.. _STANDARD_AND_EMERGENCY OFERATING FROCEDURES Fage 14

QUESTION F.0S (2.,00)

True or False:

a. When i1ncreasing reactor power, the reactor power level shall be
increasing on no greater tham a 100 second period.

b, When performing a reactor startup, the stable period shall be no less
than 30 seconds.

Cs Frior to assuming automatic control for reactor operation, the period
s8 i1ndicated by both IRM-I and IRM-2 must indicate not less than IO

v2conds.
4. When in automatic control for reactor operation, the reg blade must be
utilized in such a manner to i1nsure that 1t 18 less than &60% withdrawn

when the desired power level 18 reached.

CUESTION F.08 (1,00

Who can authorize a reactor startup following a scram where the cause has
not been determined but all systems are found to be normal”

CUESTION F.Q7 (T, 00)
Describe the three conditione that must be satistied before the Reactor
Shart=form Fre-critical Checksheet can be usecd.

(R¥80x END OF CATEGORY F 83%%%1)




QUESTION 6,01 (1.00)

Which of the following radiation exposures would infl:ct the greatest
biological damage to mant 1 Rem of GAMMA, 1 Rem of ALFHA. or | Rem of
NEUTRON? Explain.

CQUESTION G.02 (2. 00)

One of the immediate actions steps of SEF-4, "Site Area Emergency
Frocedure", is to send an operator to the west tower with a radiation
monitor, List or describe 4 actions that this individual must perform.

QUESTION G.O3 (2.50)

A oamma source emits B8 R/hr at one foot, How long could a person work at a
distance of 4 feet from the source without exceeding the guarterly whole
body limit 1n 10 CFR 207 Show your work.

CUEST ION G.04& (1.90)

A 27 vear old individual has accunmulated a lifetime cccupational dose of 24
rem of wrole body exposure documented 1n accordance with 10 CFR 20 and has
recelved no exposure during the present calendar quarter. How long may he

work 1in a ° mrem/hr area and not exceed any 10 CFR 20 limits, 1+ he works
an 8 hour Jday? Show yvour work.
QUESTION 6,05 (1.50)

Fer 10 CFH JO, am indi vidual 1n a restricted area may be allowed to
receive a whole body dose 1n sNcess of the gquarterly limit under
certain conditions, Describe these three conditions. & P51

isaxrr CATEGORY G CONTINUED ON HWEXT FAGE s¥ixxx
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I

CUESTION G.06 (3,.00)
Calrulate the length of time 1t would take a person to reach their
auarterly whole body dose i1n each of the following fields. Treat each case
separately and assume that there 1s no previous dose received for this
quarter. (.78 ea)
. 400 mr/hr gamma
b. 100 mRALD/hr fast neutron )
c. 00 mREM/hr beta

d. A ti1eld containing all of the above

QUESTION B. 07 (2,00)

Define the following per 10 CFR 201

&, RADIATION AREA (1.0)
b. HIGH RADIATION AREA. (1.Q)
CUEST JON 8,08 (1,50}

A fuel element 18 removed from the reactor and the radiation dose rate at
10 feet 18 10 mr/hr beta-gamma. At what distance from the fuel element
would you post a "Radiation Area' sign?

(xkpey END OQF CATZCURY G sxx¥s)
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|
|
! ANSWEFR A.OL (1,00
|

b effective takes 1nto account the non-lealage factors that k infinity
ignores. (K 1nfinity assumes no leakage.)

REFERENCE

Gl asstone and Sesonske, sec 4.4
Training module 3, 1.3-2

ANSWER A, 02 (2.28)
a. prompt neutrons are born directly from the fission process
b. delaved neutrons are born from unstable fission daughters

c. thermal neutrons have eneray levels in equilibrium with their
environment (usually less than 1 ev)

i REFERENCE

‘ Glasstone and Seconske, sec. 1.32, 2.1464 to 2.169
Training module 3, 1,51 to 1.:.5-2, S.1-2 to S.1-4

““SNEF\‘ "’“ . ‘:’: ( l . 5‘:’)
[ F = Fo e#xp (L/T) or T = t/(1ln F/Fo) t. TN

! Fe 10ET watis Fo=1 wctt t=4600 seconds (,29)
T= &00 gsec/(ln JOES) = &00 / 5.2 = &5 seconds (/= 1 sec) Ca's)
REFERENCE

1 Trarning module 3, &.4-< to 6.4-3

(k3rx CATEGORY A CONTINUED ON NEXT FAGE ssxsy)
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LBa PRINCIFLES OF REACTOR_OFERATION Fage 18

ANSWER R.04 (1,50

crl /er2 = (1-kKetf2)/7(1-Keffl) -=-> 75/150 = (l-Keff2) / (1-0.99)
theretore Kef$2=,975 o753

rho=(Feff-1)/Kkeff ==> rhol=-,0826 and rho2=-,0256
and delta rho=+,026%%

OR
delta rho = In (keff2/Keffl) = In (,975/.95) = +,026
OR
delta rho = (KeffZ-kefél)/kefi{lkkeff]l = 02699 LQ+ 75

(all answers allowed a tolerance of +/- 0,001)
REFERFENCE

Glasstone and Sesonshke, Sec. H.14
Training module %, &.1-3

ANSWE K A. 05 (Q. 0
supercritical
REFERENCE

Blasstone and Sesonsle, sec 5,14

fraining module 3, &.1-7

ANSWEFR A US (0, 75)
a
REFERENLE

Bl?fﬁtc’ﬂt ana ’:.J‘L"SLK"\.:.’F' bPCu :-lqb tO :017-. 5»:&7 tc :’o :‘;‘ 50 ‘;Q t(‘l E‘l47
fraining module 3, %$.2-2 to 9.2-4, &.2~]1 to 6.2-4

(S888% CATEGORY A CONTINUED ON NEXY FAGE *#r7 )
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. A, PRINCIPLES OF FEACTOR_OPERATION

!
|

ANSWER A.0O7 (1.50)
Flutonium has a half life of 2.411 » 10E4 years.
N = No exp (~.693t/halflife),

the plutonium would be

(30 yre x 695/2.411 » 10E4 yrs)
e =

times ite initial value, or the new source would
1/.9991 =1,0009 times more than the old source.
count rate 1& about O.1%. This is about | count
a statement that the change 1s not noticeable as
calculations are performed.)

REFERENCE
Glasstone and Sesonshke, Sec. 2.4
(raining module &, 10,3~1 to 10.,3~2
Training meodule 2, 11,31 to 11,3~-¢
ANSWE v A, 08 (1.50)
- g o “4
Py == L - He
94 L -
9 4 12 1
Be + He -- C + n
4 P, & (]
REFEFENCE
Glagutone and Sesorshe, Sec, 2.71 to 2.7
frainifng module 2, 11.35~f to 1}).3~2

(hsax CRTEGURY A CONTIMUED O NEXY F

e

Using the formula

after 20 years the production of alphas by

« 9991
be producing
Therefore the change in

per second. (Wi1ll accept
lony as the proper

(0. 73)

HOE e
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| . B _FRINCIFLES OF REACTOR_OFERATION Fage 20 |
|
|
ANSWER A, 09 (2.00) ;
a. number of neutrons +trom all fissions i
nusber 6f neutrens proguced by therasl neutren fissigns
.
b. average number of neutrons produced directly from fission }
1 RUMRSF 0f ASUEFORS Akswrisd Tn ueY. |
¢, number of thermal neutrons absorbed in fuel ;
“total nunber of tharmal neutrons absorbed |
(le &)
REFERENCE

R—

|

Glasstone and Sesonske,
Training moduwle 3,

ANSWER

A10 (1.50) 4
A= Ao exp (=,897 t/haltlife! {.9)
halflife = (,6%92 t) / (ln A/AD) (4 29)
halflite = (., &92 % 30 7/ (ln 21/71.2) = 7,26 minutes

Sec. 4.1 to 4,14
2. 1"'" to 20 1"5

REFERENCE

Training module 2,

10-4,1 to 10,4~3

($8%38% END OF CARTEGORY
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B, FEATUKES OF FACILITY_DESIGN

ANSWER B.O1 (1.50)
U-Al alloy (.79, 93.5% U-235 enrichment (.75)

REFERENCE

Hazard Summary Report., sec 4.2

ANSWER B. 02 (1.00)

master switcn in the "test” position

rod magnets are de-energized (.9 ea)
REFERENCE

Hazard Summary Report, 9.9%

ANSWER B.0O4 {2.00)
any four @ .9 eat
flux trap ‘
beamports

irradiation baskets
pneumatic tubes
thermal column

z
i
|
|
!

REFERENCE

Huzard Summery Report, 8.2, B.1, 6.4, B.%, 8.6

S T S -

: ANSWE R B.04 (3.00)

any & & 0,95 emat

ashort period

high power

low pool level

veant tank low level

antisiphon ling high level

Cod not in contact with magnet
regulating rod bottomed
regulating rod (= 10% withdrawn
truck entry capen

(88808 CATEGORY B CONTINUED ON NEXT FAGE #8583
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REFERENCE

Training Manual, 11-65 te ll-6é
Hazard Summary Report, Fig 9-24

ANSWER B.OS (2. 00)

emergancy lighting syvstem

reactor exhaust system

reactor instrumentation

air lock doors (.5 ea)
REFERENCE

igchnical Specaification 4,5

PMNSWER B.0O& (2.9
&, Constent pressure 1¢ maintained by automatically feeding in or bleecing
out nitroger gas. (.95 Water level 1s avtomatically maintained by
pumMpIngG 1N or oraining out water, (.9
b: hi1 pressurizer pressure (,5)
lo pressurizer pressure (.9
lo pressurizer level -1
REFERENCE

Training Manual, 1-4&6 to 1-48

ANSWER B.O7 (2 50)
after a time delav, the engine sterts (.5)
alternator supplies the loads continuously +or € minutes after site power
is restored (1,00
generator system then secures and reverts to ready standby made (1.0)
REFERENCE

Trainina Manual, 111+8 to 1119

ANSWL K B, 08 (0 §0O)

False

(s9a8s CATEGORY B CONTINUED ON NEXT FAGE ssisr)
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.

- REFERENCE |
SOF 1.4,3.D and E |

(RNNRn END OF CATEGDRY E ¥vossx)




ANSWER

C.01 (3.,00)

110 psig (.5) Assures that the svstem design pressure of 1.0 psig is
not exceeded (1.0)

120 degrees ¢ {.5) Assures the adequate cooling of pool components
during all modes of operation (1,0)

REFERENCE

Technical Specification 3.4

ANSWER

a0 (200)

changes in reactor reactivity due to beamport activities (such as
draining or flogding a beamnport)
e posure of personnel to radiation (as a result of movements of
ghiielding or i1nadequate shielding’
release of radicactive gases (such as Ar-41) which are proctuced 1n the
peamport
production of explosive ar toxic materials i1n the beamport.

(75 ea)

REFERENCE

St

RNSWER

lello"’ul-fﬁ

| W Vs WU

t

vaid coefficient (.50 “~wef) w 1QE~D delta F/percent void (%)
tempearature coefficient (,9) -&.0 % 1OE-S delta k/ndegres F (,9)

FEFERENCE

Technical Soecificeation .1

(A388s CATEGORY O CONTINUED ON NixY FRAGE tsvsa)
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ANSWER C.04 (2,00)

any I @ 1.0 eat

a. All ghim rods are fully inserted.

b. One of the following conditions exists:

i. The "Master Control" switch 18 in the "oftf" position with the key
locked 1n the key box or in the custody of a licensed operator.

2. A licensed cperator is present i1n the Control Room and the dummy
load control rod test connectors are installed.

€. No work 18 ir. progress i1nvolving transferring fuel in or out of the
core.

d. No work 18 1n progress involvang the control rods or control rod drives
with the exception of installing or removing dummy load contral rod
test connectors.,

& The reactor pressure vessel cover 1s secured in position and nNo work 1s
in progress on the pressure vessel or i1ts supports.

REFERENCE

fechnical Specification 1,20

ANSWER £: 0% (1,950
in® reactor shall be subcritical by a margin of at least .02 ¥ (750, with
any ong shim blade fully withdrawn (,7%5),

REFEFRENCE
Technicsl opecification 3.1.e
‘0NSNE‘\ [- . ’.it‘ L 1 . .5‘;')
& -.'~u'-' L l"&'"a (15 ea)
& + QO&
Cs :-’:“ X l’.’E “
REFERENLE

Technical Specifications J.1.a, d, g, by C, ®

(Baaan END OF CATEGORY [ ssken)
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ANCSWER D.0O1 (2, 00)

Neutrons interact with the boron in the detector according to the
following formula:

BE+ n=>1{ By =» Li + He + electrons
- ¢ - . 2 (1.0

The i1ons are accelerated in the electric field of the dnotector, causing
additional ionizations in the gas. When the ions reach the electrodes. &
pulse 18 genarated. (1.0}

i
! REFERENCE

Glasstone and Sesonske, Sec., 2.84

|
|
|
\
:
ﬁ
|
|
10 1 11 7 4 ’
&
2
iraining Manual, 11-4 teo 11-7 |

N—

i
! F
. ANSWER D. 02 (3. 00 |
At low power, gamma current is relatively large compared to the neutron :
. current in the detecter. (.5 Thus, changing compensating voltage will have [
& large eftect on the totel current output of the detector sinmce tras ‘
@rtects onlv the gamma portion of the devector current. (1,00 ‘
\
At high power, gamma current 1s relatively small compared to the neutron !
) current, (,%) Changing the compensating voltage again changes only the
cgamma portion of the detector current, but since the percentage 1& 80
small, the effect 1s almost not noticeable. (1.0) {

REFERENCE L
f
| Yreining Manual, 11-7 to 11-9 |
1 “N QNEF" Do ‘:’ " { 1 . (:)( ’

Frevernt & building 1splation alarm while the blade 1w being handled out of l
water., r

|
| KEFERENCE
¥
i SUF 11.3.2.4

(sdass CATEGUEY D CONTINUED ON NEXY PAGE ®issy)
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o Do INSTRUMENTS AND CONTROLS Fage 27

ANSWER D.0O4 (3,00)

&, B seconds

b. &% ps1g

c. 120%

d. 27 feet

e. 13-14 inches below centerline
J. 7B psi1g

FEFFRENCEL

|
SOF 1, Table IV

R —————

ANSWE R D. 0% (2. 00
1. Source range indicates at least | cps and wide range ingdicates a power
level greater thanm 1| watt, (1.0)
2. Source range indicates at least 2 cps and 1s veritied to be responding
to neutrons jJust prior to startup. (1,0)
REFERENCE

Tech Spec T.4.e

ANSWE D.0& (2, 00)

—

(«29) Bource Range (.29

(+25) Intermediate Range (,29)
(,2%) Fower Range (,25)

(. 2%5) Wide Range (,2%9)

m'uvj

REFERENCE

SOF 1.%,3.M .

ANSWE R Dsw? (1.00)

!
l
|
Will cause water to Lypass the core resulting in low differential pressure, ‘

(0,%) Diftferential pressures switch %29 signal will cause trip umit to
reach flow scram setpoint, (0% ‘
!

(88088 CATEGURY D CONTINUED ON NEXT PAGE 3sssy)
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.

-
|

REFERENCE

fraining Manual, p. 1-26

ANSWIR D.08 t1,00)

a. Frevents the reaulating control rod from being operated in the automat)
mode (0.5
b. reset using the reset switch Q.

o1

FEFE SNCE

-y

Training Manual, p, 11-320, 11-31, 11-32.

(s END OF LATEGORY D asnen
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ANSWER E.04 (3,00) 1
I

&, HReactor Contrel Room (0O.%5)
Lobb: Control Center (0.5)
be any » of ¢he following @ .9 ea:
Reactor scrams
Containment ventilation system isolation doors close
Containment e2xhaust i1solation valves close
Facility horn sounds
Flashing red light exterior to the containment personnel airioch

door 1% energized
REFERENCE

CFEF-1, p. 1.

HINDWER E. 05 (2. 00

(2 (B &)y (T
(4 reguired -~ 0.5 pte each - Will subtract 0.9 pte, for each incorrect
answer aiven up to total value of guestion!

REFEFRENCE :

SOF 1-19 to 1-18

ANSWE & E.Uk (2400} -
hi de)ts F ~ posesible core blockage (,7%)
lo delta F - indicates reduced flow (.7%5)
both serve &8 a backup to puol coolant low flow scram (,8)
REVLRENCE

Training Manual, 1l1-67, 11-70
Technical Specification 3.3

ANCHWER E.07 200
Red (,25%' -~ acram condition (.95

Blue (. 2% = rod run~in conaition (.5
Whrte ~ simpnle alarm condition (,%5)

(Reenx CATEGDRY E CONTINUED ON NEXT PAGE s¥¥ty
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ANSWER F.01 (3,00
a. 10 MW (0,95 ea)
1625 gpm
155 degrees F
7% psia
b. S MW
- 50 K“
REFERENCE

Technical Specifications 2.J0.8, £.2.0, Z.2.C

ANSWER F.02 (1.50)

The maximum distance between the highest and lowest shum blade (.75) shall
[ not exceed one inch. (/3

REFERENCE

Technicel Specification I.2.b

ANSWER F.03 (24 00)
Any device or material which 1s exposed to significant radiation from the
reactor and 18 not part of the reactor. (1.0)
Any operation designed to measure or monitor reactor characteristics or
parameters, (1.00

REFERENCE

Technical Specification 1.5

(#3808 CATEGDRY F CONTINUED ON NEXT FAGE ¥saes)
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ANEWER F.04 (2.30)

Wald not allow him to perform the startup. (+ 78)

10 Ci'R 5% allows non-licensed persons to manipulate the controls of a
reactor under supervision only 14 1t 18 part of the non-licensed
individuals training proaram, The professor 1s not in training. {1:7%)

(Will allow full credit for allowing startup 1f candidate states the
assumption that the professor meets the requirements of being in training
as defined at MURR, Credit deducted i1f allowance is made for the Triga
licenss, )

(W11) alem arcent evrlaination that the RD cannot superviee reartivity
man.pulations!

REFERENCE

10 CFR S04 14

ANSWEF F.08 {2 00)

a. false

B true

C true

d. false (. #a)
REFERENCE

SOF 11.3.4.C01, 11404000, 10,0003,A00, T11.0,.3,B.3

ANSWER F.06 (1.00)

The feactor Manaager (.%) or hig authorized delegate. (.5)

REFERENCE

E’L" 1.0' :IR

(54880 CATEGORY F CUNTINUED ON NEXT PAGE saess)
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ANSWER F.07 (3. Q0)

1. The svetems and i1nstrumentation other thao those referred to in the
short form pre-startup checksheet have been i1n continuous operation since
the completion of the last comprehensive startup checksheet (.5) and the
routine svetems check has revealed no ahnormalities, (.95

2. A full power or low power pre-start.o checksheet has been completed
within eight hours prior to the time 2 short form checksheet 1s to be used
(.5 or the reactor has been operating at some time within the provious
@i1ght hours, and a shutdown checksneet has not been completed within this
pericd. (.5)

T. No anomaly with regard to any systems not covered by the short form
checlsheet has occurred since completion of the last comprehensive startup
checks eet 11,0)

REFERENCE

SOF 1.4,F.1

(RRARE END OF CARTELLURY Foradng)
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ANSWER B.01 (1.00)

All the same, (.25 Rem 18 a unit of biclogical damage regardiess ~+ the

source of radiation, (.7%)
REFERENCE

10 CFR 20 )
Traiming module S, 2,1~2

Fage 319

ANSWE R G.O2 (2.00)
1. Verify radiation backaround at stach moniton
2. verify control room readings
T. mark initial needle position on analog display with the time

4, werity flow rate through monitor to 7 /- | SCFM

REFERENCE

SEF-4, 1mmediate action step S

ANSWE R G.07 (2.9
. e
Pt # (R1) = P2 x (R (0. 86)
B8 R/Ar v 1 saft = D2 & 16 sqft (0.4)
e = .8 R/nr !0.‘,
gtav time = total allowed dose / dose rate (o.61)
L 1'25 R / 05 R/hr IO-‘)
® 2.5 hr (0.1
REFERENCE

10 CFR 20,10}
Training module 5, J.2-2 to 3,2=3

LO.T $or Jimit)

(440 CATEGORY O CONTINUED DN NEXT FAUE $8%s8)
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ANSWEF G.04 (1.90)

Max, Dose = Dose Rate X Time
1.25 Rem = O,002 Rem/hr X 8 hr/day X No. of Days
No. of Davs= S2.1 days

REFERENCE

10 CFR 20,101

ANSWEF B.0S (1,80
(1) He does not exceed I rem per quarter ({8

(2) Mis radiation history 18 bnown and recorded on
the proper form (NRC Form 4) («5)

(X)) The dose received when added to his radiation
history does not exceed S(N-18) rem where
N = the person’'s age at his last birthday (.5

REFERENCFE

10 CFR 20,10}

ANSWE R G.0& 2. 00)

a., 1250 mREM/400 mfEM = 3,129 hr (QF=1)

b. 1250 mREM/ (100mKaAD x OF of 10) = 1,29 hr

e, 12580 aREM/200 aREM = 4,17 hr

d, 1290 mPEM/ (400 mREM + 1000 mREM + J00 mREM: = .74 hr
REFERERCE

10 CFR 20,101
Training madule %, 2.1-3, 3,1-2 to 2.1-3

(X880 CATEGURY G CONTINIED ON NEXT PAGE sissr
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Fage T&
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i - < ]

MNSWE R G.07 (2.00)

a. Radiation Area: Any accessible area in which a major portion of the
body could receive in one hour a dose in excess of S millirems, or
in any & consecutive days a dose 1n excess of 100 millirems (l.0),

-1 High Radiation Areat Any accessible area in which a major portion of
the body could receive in one hour a dose in excess of 100 millarems
(1,00,
REFERENCE

10 CFR 20,202

ANSWER G, 08 (1,80
Kkl Diss2 = R2 DI¥A2 (0, 29)
Radiation Area- 5 mrem/hr DR 100 mrem/S days
gssuming B hr days => 2.5 mrem/hr most limiting (0.5
D282 = 10 (100)/2.%
Do = 20 ¢t (G 78D
REFERENCE

10 CFR 20,202
Training module S, J.2-2 to 3.2-3

(kRRRs END OF CATEGURY G sasxa)
(RRERARRARY END OF EXAMINATION s5sssdssxy)



