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Summary

Examinations on June 26-29, 1984
Written, oral, and simulator exams were administered to six RO candidates and

three SRO candidates. One RO candidate failed the written and simulator
examinations.
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REPORT DETAILS

1. Persons Examined

RO Candidates

S. A. Alfano

D. R. Anderson
. Markling
. Mortensen
. Rasmusson
. Witechen
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SRO Candidates

G. F. Holmstadt
D. E. Nevinski
M. A. Perry

D. D. Tilly

W. P, Walker II1

2. Examiners

Larry Dimmock, NRC Chief Examiner
David Graves, EGAG Idaho

Dale Hill, EG&G Idaho

Craig Dodd, EG&G Idaho

3. At the conclusion of the written examinations, the examiners met with
Eric Sopkin, Michael Ladd, Don Whitcomb, Gene Earney, Bob McGillic,
and Doug Antony of the Training and Operations Departments to review
the written examination and answer keys. As a result of this meeting,
question 3.02c was deleted and the points distributed in parts a and b.
Question 8.05 was deleted during grading by the grading examiner.

Several questions, answers, or references received comments from the
utility during the review. Several were minor in nature and resolved
during the review. Others were more significant and taken into
consideration during grading. All comments and resolution will be
mentioned later in this report.

4, Exit Meeting - At the conclusion of the site visit, the examiners met
with representatives of the plant and corporate training department
to discuss results of the examination. Those individuals who clearly
passed the oral and/or simulator examinations were identified,




Question 3.02.c

Answer :
Reference:

Reason for
Deletion:

Question 8.05

Answer:

Reference:

Reason for
Deletion:

QUESTIONS DELETED FROM WRITTEN EXAMINATIONS

For the Control Room Ventilation Inlet Air Monitor,
indicate what type of radiation detector is used and
what automatic actions occur, if any, on a trip of
the system. Exclude alarms and annunciators.

G-M detector (0.33). Initiates automatic closure of the
control room outside air inlet damper (0.5).

Process Radiation Monitors pp 7, 34, 41

The control room radiation monitor mentioned is no longer
used. Replaced by EFT ventilation modification.
Reference provided.

Concerning reportable event notification, what are the (2.5)
differences between an IMMEDIATE NRC notification

(10 CFR 50.72) and a PROMPT NRC notification with written
followup (Technical Specification).

Immediate: NRC notified within one hour. Prompt: NRC
notified within 24 hours by telephone and confirmed by
telegraph, mailgram, or facsimile transmission to the NRC
Regional Administrator no later than the first working day
following the event, with a written followup within two weeks.

MNGP T.S., pp 250, 10 CFR 50.72 (9/30/83)
10 CFR 50.72 also supercedes the plant's Technical Specifications

that are to be used for comparison. Therefore, the question,
as asked, was inappropriate and confusing to the candidates.



1.01.b

i.05.b

1.09.b

1.09.¢

2,03.c

2.08.a

2.09.a

3.02.¢
3.03.b

DETAILED EXAM REVIEW COMMENTS, AND THEIR RESOLUTION

Utility reviewers provided alternative values that may show up in
candidates' answers.

Agree - Reference was provided showing differing values.

Reviewers noted that likely answers may include "to avoid exceeding
PCIOMR limits" and "to avoid localized flux peaking".

Agree - with "to avoid localized flux peaking". This answer was
accepted.

Disagree - With "to prevent exceeding PCIOMR 1imit". Power was
" changed per the question prior to implementation of PCIOMR
guidelines, therefore this answer was not accepted.

Utility noted that pump will be started under a full load type
situation resulting in extended high motor amperage (high motor
power) .

Agree - Meaning of reviewes answer and key answer very similar.

Cavitation should also be accepted as a correct answer,

Agree - References provided.

Utlity provided answer that could be given depending on what candidate
assumed prior to answering, (see attached comments).

Agree - This answer would still indicate that candidates' level of
knowledge was adequate on that topic.

Utility noted that the permissives are only for the drywell spray
valves.

Agree - Noted but would not affect grading due to the way the
question was asked. Was available for clarification if the
need came up.

The vacuum breakers start to open at 0.25 psid and must be full open
at 0.5 psid.

Agree - Accepted anything less than 1.0 psid as correct.

The question was deleted and points incorporated into parts a and b.
Utility provided clarification for EPR switch controls. Also
provided alternative answer of lowering MPR setpoint such that it
controls pressure,

Agree - Clarification of control noted and alternative answer accepted.



3.03.c

3.04.a

3.04.b

3.07.b

4.09.b

5.04
6.02.b

6.03.a

6.08.a

6.08.b

7.01.b

7.02.c

Utility felt answers may include that EPR is used for turbine
startup per C.1, pps 39, 40.

Agree - Question was asking for general answer. Answer provided
was very specific. Willing to accept this as acceptable
answer,

Accept Wide Range Gas Monitor as initiation signal for SBGTS.

Agree - Reference provided.

Clarification provided and referenced for actions occurring on
test of SBGT.

Agree and accepted.

Utility stated candidates are not required to memorize instrument
numbers. Question was not specific enough to elicit only the
answer key response. Candidates could explain Yarway or GEMAC
instrument and still feel question was answered properly.

Agree - Will accept explanation for either type instrument.

Must also be an Emergency Team Member should be accepted as an
answer also.

Agree - Reference provided.
Same as 1.01.b

To provide unnecessary throttling and possible cutting of valve seat
on the Dump FCV (CV-2403).

Agree - Reference provided.

Accept -47" or -48" in addition to 6'7" above TAV.
Agree - Reference provided.

Same as 3.04.a.

Same as 3.04.b.

Provided other times when TIP scans should be run.
Agree - Reference provided.

Utility thinks 3 should be an acceptable answer as well as answer key
answer,

Agree - Reference provided.



7.03.d Accept -47" or -48" as Low-Low level.
ree

7.05.b Utility states answer #]1 is not a single pump operating limitation
but a limitation for starting a second pump.

Agree
7.09.c. Delete. No question 7.09c

8.05 Deleted by grader. That portion of the T.S. no longer applicable
making question confusing to candidate.

8.07.b Accept Operations Superintendent instead of D. Antony.
Agree

8.09.a Provided other acceptable answer.
Agree - Reference provided.

Comment on Section 8 question regarding Emergency Exposure rejected. There is no
Section 8 question on Emergency Exposure.
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Use serarate rarer for Lhe enswers. Write onswers on one side onle.
Starle auestion sheet on tour of the answer sheets. Fuints for each
auestion ere indiceted in rerentheses after the aucstion. The rocsing
drade reauires st least 70X in euch cetedory and @ finel dgrade of at
least B0%, Examinetion rperers will be ricked ur six (6) hours after
the exemination starts.
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294000 2209400 covccnncncnn conccnaa 1. FRINCIPLES OF NUCLEAR FOWER
FLANT OFPERATION» THERMOLYNAMICS,
HEAT TPANSFER AND FLUID FLOW

«28400.. 29400 cccccncccnn ceccaca- 2. PLANT DESIGN INCLUDING SAFETY
AND EMERGENCY SYSTEMS

23400 228400 ccccccinnnn ciccceaa- 3, INSTRUMENTS ANL CONTROLS

«83a00.. 20400 cececcicncen ceccncas A, FROCEDURES - NOKMAL» AEBNORMAL»
EMERGENCY ANL RADIOLOGICAL
CONTROL
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FINAL. OGRADE cccccccccnncncnna %

All work done on this exeminetion is my owne 1 have neither
given nor received aid,

AFFPLICANT’S SIGNATURE
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JHERMODYNAMICS. HEAI _IEANSEEE_OND_€LUID_ELOW

QUESTION 1.01 (2.00)

A, Excess reactivity is initielly loeded into the resctor to comrensate

for Keff decreasing from BOL tou EOL. Give two (2) ressons whuy Keff
will decrease ol various times from BOL to EOL. (1:0)

B. For @ period of time during core lifer» Keff will sctuaslly increase

(become more reective), Give two (2) rewesons for the core

becoming more resctive. (1.0)
QUESTION 1.02 (2.00)
A, Why is the slowing down time for o deleved neutron less than
that four @ promet neutron® (1.0)
B, Does Lhe diffusion time daffer four & sromrt and delaved
neutron? If so exrlaein., (1.0)
QUESTION 1.03 (1.00)
Select the word(e) in the rerenthesis thet will meke the bLelow

st

QUE

atement correct end EXFLAIN wour choice.

For the same chande in moderator temrereturer the chende at a
higher temerature will add (H40REy» LESSy THE SAME) ncdutive

reesctivity than for the seme tempereture chenge vt o lower
temrerature, Assume no voiding existu. (1.0)

STION 1.04 (2.00)

Fower is incressed from 40%Z to S50% by increesing reciveulotion
flow:. HON end WHY doues the stesdy stotle nedetive reoctivite

contribution due Lo voids chende between these two rower levels?

EXFLAIN. (1.0)

If the chende wes from 0% to 100Xy HOW and WHY would it affect
the MAGNITUDE of Lhe chende discussed in part (@) asbove? (1.0)



“14.-ERINCIELES . OE_NUCLEGE_EOWEE_.ELANI _OFEEAIIONs FAGE 3
IHEEMODYNAMICS HEOI IBANSEEE_GND_ELUID_ELOW

QUESTION 1.05 (1.00) '
During high rower orerationsg (>60%Z)» WHY 15 it more desirable

to chansge ruwer with recvirceculestion flow then with control
rods?- (1.0)

QUESTION 1.06 (1.50)

Using the Steam Tablesr» match the following conditions (g8-c)
with the term that identifies thoce conditions?t

@, 550 Fy» 978.13 psia 1. sasturaetion

b, 544 Fy 995.22 pPsia 2, subcooled

c. 400 Fy» 235.83 rsia 3., surerhested (1.5)
QUESTION 1.07 (2.00)
Give two (2) reassons why nucleete bouiling is @ better heot transfer
mechanism Lhen neturel counvection. (2.0)
QUESTION 1.08B (2.00)

Your reactor has Just scrammed from extended full rvower orervaetion,

Ten (10) hours later cooldown 16 completer and the SIM i wmeaesured

ot the tLime Lo be 1% k/k. Describe the chandesy if anuyr to the SIM

for the NEXT 20 hours. (Include in wour discussion eny sdverse
conditions). 2.0)

QUESTION 1.0°% (3.00)

Give ONE undesirable result for eech of the following, (ke more
serecific than *pumy failure*)!

A. Orerating @ centrifudal pumr for extended reriods of time
with the discharde valve shut., (1.0)

B, Starting & centrifudal rumr with the dicschorvde valve full
QPEenH (1.0)

C. Orersting @ motor driven pumpe under *PUMF RUNOUY' conditione. (1.0)



- 1a..EBINCIELES OE_NUCLEAE_EOWEE_ELANI_OFEEAIION: FAGE A
IHEEMODYNAMICS: HEGI _IBANSEEE_AND_ELUID_ELOW

QUESTION 1.10 (3.00)

Assume the reector is orersting st 100% rower end one recirculation
pump trirs. Irdicete how each licted indiceted rorameter would first
changg (Increese or Decrecse) and briefly exrlein why the change
occurs.

A, resctor rower (1.0
B:, resctor weler level (1.0)
C. feedwater flow (1.0)
QUESTION 1.11 (1.50)

For eech condition (e=d) diven belowr indicate whether it will csuse
an INCREASE» @ DECREASE» ur huve NO EFFECT on CRITICAL FUWER:

8. Increasing fuel bundle flow (0.5)
b Increasing couclent rressure (0.5)
ce Incressing inlet subcouling ¥ (0.5)
QUESTION 1.12 (2.00)

A, What is vne disadvaentade of condensete derressionT (0.5)

By Houw dues increessed condensete derrvession affect condensaete pums
net rpositlive suction heud? (0.5)

Ce BGive tug (2) exenrles of how condensete derression can be
incregsed., (1.0)

QUESTION 1.13 (2.00)

Three (3) minutes foullowing & vesctor scram from hidh rowerr indicated
reactor rower is 75 on rende 4 and decreasing,

@, Whaet will INDICATED rower be one (1) minute luter?
(Show calculations) (1.0)

b, Exrlein why power decreassed ot this rote. (1.0)



24 ELOGNI_DESIGN.INCLUDING_ SOEEIY_ oKD EMEEGENCY_SYSIEHS FAGE 5

QUESTION 2.01 (3.00)

A,

The eddition of the HWigh Density Fuel Storade Sustem Moudules has
increased the heetl loeding n the Fuel Storede Fool., HOW maoy the
normal Fuel Pooul Cooling be surrlemented during reriods of hisgh

or excessive heat loads? (1.0)
B. What are three (3) methods to rrovide emergency mokeur to the

Fuel Puol Couuling sustem? Include which as LEAST desireble and

WHY . (2.0)
QUESTION 2.02 (3.00)

During @ reactor scram!

WHY does the on line flow control valve in the Contvrel Rod
Drive Hydraulic Swstlem g0 to ite Minimum rosition and WHY
is this DESIRARLE? (1.95)

HOW would & control rod resrond if its HCU scram inlet valve

sticks shut with the screm outlet velve oven? (Conuider resctor
pressure botlh (1) high ot 1000 psig end (2) low ot 300 psis

in Your answer) (1.9)

QUESTION 2.03 (3.50)

The Core Srriv Sustem receives o valid initietion sidnal. One
pume fails tu start!

b,

C»

WHY must that coure srrev loor be isoleted? (1.0)
HOM is Lthe isolation eaccomrlished (Le svecifac)? (1.95)

If the svstem were tu be monuelly anatietedy WHY must the
outboaerd isoclaetion velve be orened firet? (1.0)



"24..ELONI_DESIGN_INCLUDING_SOEEIY_6ND_EMEBGENCY_ SYSIEHS

QUESTION 2.04 (2.00)

Power is lost to CVU-1478,

which controls the plant instrument

rneumatic svstem air Lo the MSIV's and the Autu FPressure Relief
Valve Oreratours inside the druwell.

@, HOW dows this affect Lhe ovreration of the MSIV’'e?
be HOW does this affect the relief velve’'s ebilaituy to lift
on everrressure?
QUESTION 2.05 (3.50)
A:. How is the HFCI Turbine exhaust line rrotected sdoinst
overrressure? (ldentify two meansy include setroints).,
B. Ildentifw which of Lhe following are direct HFCI turbine trirs
and which ere HFCI sustem isolaetions!
1. HPCI steam line low rressure
2. Reaclor high wetler level
3. Fump suction low rressure
4., HFCI steam line ereu high temrerature
QUESTION 2.06 (2.00)

BLEEDER TRIF VALVES on the extruction steam/fecdwoter heater
svstem are designed to prrevent reverse flow of steum from a

feed hesler to the Lurbine.

reverse flow and WHY is 1t undesireble?

QUESTION 2.07 (3.00)

A

The Steaem Seslind Sustem rrovides sevaling for
(4 veauired)

NHY is & Steam Seal Sustem necessarv?

EXPLAIN whaet would cuuse this

whaet comronente?

FAGE é

(1.0)

(1.0)

(1.5)

(2.0)

(2.0)

(2.0)

(1.0)



B. Hﬁoro doces the Contuinment Srray discherde to (2 eress recuireds
include how Lhe spPray is disrpersed)?

QUESTION 2.09 (2:.50)

A. Two sels of vacuum breaker velves are provided on the primary

containment., One set relieves from the —__T._.. B0 ENG waalwwws

The olher set relieves from the —__.7... tuo the cowleees The set-

points for each set 16 —noPoo. and —o-Too. resrectivelu.

Why are Lhese vacuum breskers reauired?

.2.--ILOII-DESIBH-llCLunluﬁ-SOEEIX-AUD-EHERGENCX-SXSIEBS FAGE 7
QUESTION 2.0B (2.50)
A, What conditions or interlocks must be satisfied to initiate
Containment Srraw following & LPCI initiation? Indicate
which conditionsZinterlocks can be burassedy if anu. (1.5)

(1.0)

(2.0)

(.5)
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QUESTION 3,01 (3.00)

Explain how RCIC turbine sreed ic controlled following an gutomatic

initiation signal, PRedin with the stecm admission valve shut and
continueg until the svystem 1s inJdecting at rated flow. Include
what signal is controlling sreed initiaelly and at reted flow. (3.0)

QUESTION 3.02 (3.00)

For each of the Radiastion Monitoring Sustems belows indicate
what TYFE OF RADIATION DETECTOR ic¢ used and what AUTUMATIC ACTIONS
occury if anys on & trir of the custem. Exclude elaorms and annuncietors.

@+, Main Steam Line Rediation Monitor
b. RECCW Radiastion Monitor (3.0)
c. Control Room Ventilastion Inlet Air Monitor

QUESTICN 3.03 (2.00)
A. Where does the EFR/MFR sense steem pressure? (0.93)
R, If the EFR fails during rouwer oreretions how may it be removed
from service? (1.0)
C. Why is Lhe MFR used during turbine starturs and shutdowns
instead of the EFR7? (0.5)
*QUESTION 3,04 (1.50)

a. Whel conditions (list four) will sutometically initiete the
Stendby Gaes Treatment suctem? (1.0)

be How is & SGTS sustem *Test® different from en *suto initiclion®?
(Other than Lhe initiasting eventi). (0.5)



‘3.-.-INSIBUMENIS_&ND_CONIEOLS FAGE 9

QUESTION 3,05 (3.00)
Resarding Lthe LPLI LOOF SELECT LOGIC:

2. HON does the lodgic detlermine how meny recirce FUumrs are
running?

b. HOW does the logic determine which is the UNDAMAGED recirve
loop?

¢, If the lodic determines thet neither loor is demodedy WHICH
LOOF WILL IT SELECT for LFCI indection?

QUESTIOGN 3.06 (2.50)

A, What are two (2) plant sustems or components that receive rod
position information from the RFISy OTHER THAN the full core
and 4 rod grour disrlavs?

E. What action occurs automaticelly uron receirt of en RFIS IROF?

(1.0)

(1.5

(0.5)

(1.0)

(1.0)

C, With & selected rod at notch rocition 18y and its 02 notceh rocition

reed switch stuck shuty whet will the 4 rod grour disrlery indicate

for Lthe selected rod’s rosition?

- QUESTION 3.07 (3.00)

A. The reaector water level contrel suctem is rrodgrammed to rrovide
a8 deviation from setroint s @ function of stesm flow. As cteam
flow changdes from —eoPec % L0 oTo__%» the rrogdgrammer chandes
the level setroint Prom e-Te..' to . T...%

B, Explain how going from a cold orerating condition to a8 hot

(0.3)

(1.0)

operating condition affecte INDICATED recclor weter level (LT 52 ARR).

How is this effect minimized?

(2,0)



3. _INSIEUMENIS_AND_CONIEOLS FAGE 10
QUESTION 3.08B (3.50)
A. What automastic asctions occur dirvectly as « result of an ATWS
system trir? Be srecific. (2 reauired) (2.0)
B, How is Lhe ATWS trir on low-low level prevented from affecting
the ECCS performance (level transient from the ATWS traw (0.5)
affecling the ECCS actuating levels)?
C. How may the ATNS Lrirp sustem be actualedy» other than the low
level Lrir mentioned above? (1.0)
QUESTION 3.0% (3.50)
A, What are four (4) conditions that will simultaneocusly remove 2ll
LFRM inputs to @ REM chennel? (1.0)
E. Whaetl two (2) purposes does the .eference AFRM serve to 8 REM
channel? (1.0)
C. Which AFRM ie associsted with each REM channel (uss the reference
AFRM) 7 (1.0
D. How can another AFRM chennel be uced as @ reference AFRM 1T the
primaery reference AFRM fuile? (0:5)
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EADIOLOGICAL .CONIEBOL

QUESTION 4.01 (3.00)

What is the reasson for each of the following srecautions rervtaining
to the RHR (& and b) and Main Steem (c¢) sustems?

s, When starting Lhe RHR rumrs in the shutdown cooulind modes the
pumrs should not be run with the discherdge velve closed for
extended rperiods of time.

b. Do not control the rete of reasctor cooldown during the shutdown
cooling mode of RHR by alternately storring and sterting the
RHR Service Water pumps.

c. Refore closing a MSIV for testingy reactor sower mucst be
reduced to 75%.

QUE"TION 4.02 (1.00)

The VIBRATION and ECCENTRICITY recorder indicectes @ morked deviastion
from the characteristic eccentricity pattern during & turbine stortur,

@, 7This is indicative of WHAT CONDITION?

b. What two (2) @ctions should be rerformed immediotelus?

QUESTION 4.03 (3.50)

A, How is 3 control rod drive electrically disarmed?

(1.0)

(1.0)

(1.0)

(0.5)

(0.5)

(1.0)

E. What are two (2)instances & control rod drive would be electrically

disarmed?

cC. If more than —-_7___ non-fully inserted rods ere inorerablesr the
reactor should be shutdown using WHAT METHOD?

QUESTION 4.04 (3.50)

The reactor is orperating st hidgh rower when one recirculation rpume
trirs. What asctions should be tLaken and WHY (slso ascume the lower
seal temperature incresses to 193 degrees F).

(1.5)

(1.0)

(3.5



4. _FBOCEDUBES_-_NOEM6L2_ AENOEMAL: EBEEGENCY_ oKD
E&4DIOLOGICAL_CONIEBOL

QGUESTION 4.05 (3.00)
Explain why on @ loss of stator cooling from i00% rower» there is
insufficient Lime to reduce rower enough by inserting control rods
to prevent @ reasctor scraem on high reaclor rrescure. Include times

and values in wour answer a3s arrrorpriate. Also include how rower
is reduced rer .he procedure.

QUESTION 4.06 (2.50)
Concerning oreration of the RWCU (Resctor Woter Cleasnur) sustem:

E Why are wou cautioned to clusely monitor cleanur water
temrerature to the filter/demine during rescctor stortue?

b. Why must the filter/demins be MANUALLY isolated pri * to
starting backwashing and srecoating?

QUESTION 4.07 (2.50)

A condition in the control room recuirec immediste evocustion.
No actionse are taken erior Lo the evecuation.

3., How is the reactor scraemmed in this case?
b. How ies the scram verified?
Co If @8 relief valve ic actusted by ucsing Lhe arrrorrioste Jumprery

how lond should the orerator wait (minimum) prior to reorening
the relief valve?

QUESTION 4.08B (4.00)

A. Followinsg a2 pire break incide the primery containmenty is 1s
permissible to exceed the moximum resctor cooldown raote if it
arrears that WHAT CONDITION will be exceeded?

FAGE 12

(3.0)

(1.0)

(1.5)

(1.,0)

(1,0)

(0.5)

(1.0)

B. What are four (4) aveilable hidh rressure systems thaet coen be used to

try and maint3in reactor vessel level following the LOCA?T

(1.0)

C. If vessel level cannot be meintoined by the high rressure sustemcs
what two (2) conditions should be verified prior to using the TURERINE

RYPASS VALVES &and main condenser to derrescurize the recclor?

(2.0)



‘8o EROCEDUBES.=_NOEMOL 2 OBNOENAOL: EVEEGENCY._6ND FAGE 12

E4DIOLDOGICAL CONIEOL
QUESTION 4.,09% (2.00)
A. What is the maximum sllowable emerdency whole body exrosure
for a worker Lo receive (rer the emergency exrosure duidelines:
A.2-401) in each of the following situations:
1. Performing search and removal ef indured rersonnel from 2
high radiation area? (0.5)
b. Fersonnel decontamination? (0.5)
B. What are three (3) conditions/considerations that should be met/made

prior to allowing the above exrosure? (1.0)
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Te /(s - a)- M (1=K peo) /(1 = Kopey)
T = (8 =-0)/(%) SoM = (1 - Keff)/Keff
o = (K”.f-l)/!(gff * K pe/Kops :' = 10 secanoi
X = 0.1 seconds”
o ® [107/(T Kypg)] * (Bgpe/ (1 +3TI]
10 N2 22, 2
P o= (£aV)/(3x107) L4, € * 1,3,
z = o a/hr = (0.5 CZ)/¢%(meters)
/hr = 6 CE/d° (feet)
Water Parameters Miscellaneous Conversions
1 gal. = 8.345 lom. 1 curie = 3.7 x 10'%ps
| gal. = 3.78 litars 1 kg = 2.21 bm
1 foo = 7.48 gal. 1 np = 2.34 x 105 Btu/nr
Density = 62.4 lom/ft3 1 mw = 3.41 x 10° 3tu/hr
Density = 1 gm/cm® lin = 2.54 cm
Heat of vaporization = 370 3tu/lom °f = 9/5°C + 32
Heat of fusion = 144 Btu/Tom °C = §/9 (°F-32)
] Atn = 14,7 psi = 29.9 in. Hg. 1 BTU = 778 fi-1bf

1 ft. HZO = 0.4335 1bf/in.



QUESTION

01.01
01.02
01.03
01.04
01.05
01.06
01.07
01.08
01.0%9
01.10
01.11
01.12
01.13

02.01
02.02
02.03
02.04
02,05
02.06
02.07
02.08
02.09

03.01
03.02
03.03
03.04
+ 03.05
03.06
03.07
03.08
03.0%

04.0i3
04.02
04.03
04.04
04.05
04.06
04.07
04.08
04.09

VALUE

100.00

TEST CROSS REFERENCE

REFERENCE

DNGO000176
I'NGO000178
DNGO00017%
IINGO000180
INGOO00O182
DNGO000183
DNGO000184
ONGO000185S
DINGO0000205
[INGO0000206
DING0000207
INGOCOO208
DNGC00020%

DINGO0001&7
INGO000168
IINGO00014%
DNGO000170
ING0000171
IINGOOCO172
DNGO000173
DNG0000174
DNGO000175

IINGO00018B6
DNGOO0OOO188
ONGO00O:8Y
OINGO0001%0
ONGO0001%91
INGO00O17%2
DING0000193
INGO000174
DNEN000195

DNGO000196
DINGOO0001%7
DNGO000O198
DNGO00019%9
DNG0000200
DNG0000201
DNG0000202
DNG0000203
IINGO000204

FAGE

1



‘1a..EBINCIELES.DE_NUCLEAE_EOWEE_ELONI_DEEEAIIOK: FAGE 14
IHEENODYNAMICSs HEAI _IEANSEEE._OND_ELUID_ELOW

ANSWERS -- MONTICELLO -B4/06/26-CRAVES, D,
MASTER CO
ANSMER 1.01 (2.00)

A. Keff decreases due to fission product buildur [0.5] ond fuel

burnur [0.51]. (1.0)
E. Burnable rpoison ic¢ burning out(.5) end Fu-23%9 1 building in

(+5) (1.0)
REFERENCE

NEUTRON KINETICS LF» pg 12

ANSWER 1.02 (2.00)
A. Delaved neulrons are born at lower enerdiec thus recuiring

fewer collisione to become thermaslized. (1.0)
B, NO» they sre Lhe same. (1.0)
REFERENCE

NEUTRON KINETICS,» pg 28

ANSWER 1.03 (1.00)

More(.25) Density chende of waoter rper dedree is greater
at higher Lemperatures(.75) (1.0)

REFERENCE
BWR INHERENT REACTIVITY COEFFICIENTS LFy rpa 8B

ANSMWER 1.04 (2.00)

A. To return to steady state al S0%» reectivity must return
to 0. fPart of the nesgatlive contribution that terminates
the power rise is due to the Duerler Coefficient. The nedstive
contribution due to voids caen notl be as lorde at 50X as ot 40%. (1.0)

R. The change would be smaller(.5)y becsuse the modgnitude of the
Doprler Coefficient is less oL higher temrerature(.5) (1.0)



_1.-QERINCIELES-DE_NUCLEOB-EDHER_ELANI_DEEEOIIDNA FAGE 15
IHEEMODYNAMICSs HEAI _IEBANSEEE_OND_ELUID_ELOW

ANSWERS -- MONTICELLO ~-B4/06/26-GRAVESy D.

REFERENCE
BWR INHERENT REACTIVITY COEFFICIENTS», rd 28

ANSWER 1.05 (1,00)
Chandinsg power with recirculation flow changes totasl core rower
while keering Lhe flux profile relatively unchanded. (1.0)
REFERENCE

REACTOR PHYSICS TRANSIENT ANALYSIS LF» rdg 14

ANSWER 1.06 (1.50)
303
b 1
Cs 3 (.5 each) (1.5
REFERENCE
STEAM TAELES
ANSWER 1.07 (2.00)
1. The bubbles serve to stir ur and sditste the staognont fluid
films improving the thermal conductivity of the film.(1.0)
2, As Lhe fluid chendes rhases it removes more hest than is
possible by natural convectlion(1,9) (2.0)
REFERENCE
GE THERMODYNAMICS HT 8 FFy» ryd 9-B
ANSMER 1.08 (2.00)
If the reactor was shut down by 1% k/k as measured st the time of
peak xenons then SIM will decrease as xenon decavs. Since xenon
(peak) is greater than the 1% k/ks & inadvertent criticality could
resultl. (2.0)
REFERENCE

BWR Technolosw EDH-308



-1a-.-EBINCIELES_OE_NUCLEAE _EOWEE_ELOWI_OEEEAIION: FACE 16
IHEEYODYNGMICS: BEATI _IEANSEEE_AND_ELUID_ELOW

ANSWERS -~ MONTICELLO -B4/06/26-GRAVES, I,

ANSWER 1.09 (3.00)
A., The rumr will eventuaslly add & sufficient emount of hest to the
fluid to ceuse cvavitation., Also will eccerl overheasting of the
PUMP . (1.0)

BE. Could cause excessively long ctaerting currente or water hommer
it Lthe downstream riring was not filled. (1.0)

C. Causes excessive motor umrs to be drawn and the hidh current

could cause damade to Lhe motor windinsgs., (1.0)

REFERENCE
GE THERMD HTY 8 FF pd 7-123» 124

ANSWER 1.10 (3.00)

A, DNecrease(.5) due to increassed void content in the core sy flow
decresses(.5)., (1.0)

B:. Incresce(.34) due to ircressed voiding in the core(.33) and
recirc pumpP no londer toking & suction on t » annulus(.33) (1.0)

C. Decrease(.34) due Lo steam flow decrevcse(.33) and level

incresse(.33) (1.0)

REFERENCE
BWR TRANSIENT ANALYSIS

ANSWER 233 (1.50)

. Increases (0.35)
b. Decreasses (0.5)
Co Increases (0.5)
REFERENCE

Thermodynamicsy Heat Transfer oend Fluid Flow
pd., 9-85 to 9-8%



"14-.-EEINCIELES_OE_NUCLEAE _EQWEE_ELOUI_OEEEEIION. FAGE 17
IHEEBODYNGMICS: HEAI _IBANSEEE_AWD_ELUID_ELOW

ANSWERS -~ MONTICELLO -BA4/06/26-GRAVESy D
ANSWER 132 (2.00)

a8, Plent efficiency ic reoduced (0.5)
bs, NFSH increases (0.5)

c. Reduce Lurbine loasdr Incresse circ water flowr» roise condenser
pressures Decresse circ water temr.» Incresse hotwell level. CAF

(2 required) (1.0)

REFERENCE
GE Thermodynamics» Heat Transfer and Fluid Flow

ANSWER 1.13 (2.00)

a. Using F = Po e to the t/T then F = 70 e tu 60/-80
P =75 € to =0.75 = 35 on Ronde 4 [1.01]

b. After the initial epromet drors rower cannot decreasse faster than
the longest lived delaved neutron arreersy which hos asbout e
55.6 sec half life.[1.01]

REFERENCE
GE reactor fundamentals



.24 _FPLANI_DESIGN_INCLUDING_SOEEIY_ AND_EMEBGENCY _SYSIEWHS

ANSWERS =-- MONTICELLO -BA/06/26-CRAVESy I,
ANSHNER 2.01 (3.00)

A, The Fuel Fool Cuoling Suctem mey be tied to the RHR Sustem

Lp a8ssist coolind,

-Filter/demin backwash connection(.5)
~condensate service station(.5)
-fire hose station(.5)

fire hose staetion is least desirable becasuse it i1s untreated
river water(.9)

REFERENCE
FUEL POOL COOLING ANDL CLEANUF SYSTEM» rd 9954

ANSUWER 2,02 (3.00)

The flow controller sees @ hidh flow from the flow element
which i1s sensingd charding flow to the accumuletore(.75).,
Thic directs mostl of the rump discharge to recherdge the
scram accumulators faster(.75)

b. 1, At high reactor rre<ssure the rod will still screm but at
slower rate than normal(.735)
2. At low reactor pressure the control rod would not serem(.75)
REFERENCE

CRDII HYDRAULIC SYSTEM» EB.1.3

ANSWER 2.03 (3.50)

3. To maintain eprimary containment intedrity

bse Close the inboard i1colation velvel(.9)» position the outboard
isolation valve byrpass switch to burass(.5)y then cluse the
outboard iscolation valvel(.5)

¢+ The outbouard valve can’l be orened if the inboerd isoulaetion
valve i1s oren without an asutomatlic initiastion sidnal.

REFERENCE

CORE SFRAY» rdg 42

FACE 18

(1.0)

(2.0)

(1.5)

(1.5)

(1.0)

(1.0)



. 2a__ELONI_DESIGN_INCLUDING_SGEEIY_AND_ EMEEGENCY_SYSIEHS

ANSWERS -~ MONTICELLD -84/05/26-GRAVES,» D.

ANSWER 2.04 (2.00)

2, The inboasrd MSIV’s will sgo shut on loss of eir.

b, The relief valves will still oreraste on overrressure. Air
is not reaquired for &n overerressure actuastion.

REFERENCE
MAIN STEAM

ANSWER 2,05 (3.50)

A. 1. Rupture dics on the exhaust line(.6) at 175 Fruid(.15)
2, Turbine trip(.8) at 150 peid(.,15)

E. 1. Isclation
2. Turbine trip
3, Turbine trir
4, lIsolation (.5 each)

REFERENCE
HFCI SYSTEM

- ANSWER 2.06 2.,00)

On & turbine triry the entire turbine drors to @ low rFressure,
Thic low Pressure causes the hot condensaste in the feed heater
to flash to steamsy forcing the steam back into the turbine(1.0).
This could cause turbine oversreeding(1.0).

REFERENCE
CONDENSATE AND FEEDWATER» rd 0014

FAGE 19

(1.0)

(1.0)

{1.5)

(2.0)

(2.0)



‘24--ELANI_DESIGN_INCLUDING.SAEEIY _éND _EMEEGENCY _SYSIEHS FAGE 20

ANSWERS -~ MONTICELLO -BA/06/26-GRAVES, I,

ANSWER 2.07 (3.00)

A, - main turbine shaft
-.stem sealinsg for the control vlaves
- stem sealing for Lhe burecs velves
- stem sealing for the intermediate vaslves
- stem sealing for the stor valves (4 recuired st 5 each)

B, FPrevents asir leskade into the condencer(.5) and prevents
radiovactive steam outleakade to the ctmossrhere(.5) (1.0)

REFERENCE
TURBINE SYSTEM» pg B.6.1-39,40

ANSWER 2.08 (2.50)
A -reactior water level must be > 2/3 core heisght(.5)
~-DW pressure > 1 psidg(.5)
-the low resctor watler level mey be buracsed(,.D3) 11+9)

B. 2 spray rind hecderc in the DW(.5)
1 srray ringd heceder in Lthe Torus(.S5)
(number of spray rings not recuired) (1.0)

REFERENCE
RHR SYSTEM» pg 4,14,15

ANSWER 2.09 (2.50)

A Torus to the Drywell (.8)
Reactor Building Almusrhere to the Torus (.8)
0.5 psid end 10" waler (.4)

E. The primery containment i1is not designed for 8 nedastive pressure
differential. (.5)

REFERENCE
Primary Containment pd 30,31



- 34--INSIBUMENIS_AND_CONIEOLS FAGE 21

ANSWERS =-- MONTICELLO -84/06/26-GRAVES» It.

ANSWER 3.01 (3.00)

When the sleam admiscion velve starts to ovren(.375)y» o romy dencrator

is trigdered(.375):. A low sidnel selector selecls whichever signal

is lower(.375)y either the flow signel or the romr denerastor(,375).

This signal is compared to actuasl turbine srpeed(.375) ond 8 sidnal

is denerated to be sent to the control vaelve sctustor to sdiust tuibine
sreed occordinglu(.375)., The ruomr denerator sidnal will be the

controlling signal(.3795) until the flow contreller outrut drors

below it. At rated flows the flow cidgnael will be the controlling
signal(.375)., (3:.0)

REFERENCE
RCIC Sustem pd 7arb

ANSWER 3.02 (3.00)

-

a. lon chomber(0.33)., Initistec @ recctor screm(0.4)s Grour 1
closure(0.4)» mechanical vaecuum rumsr store(0.3)y» and
sechaenical vacuum pume line suction velve shuts(0.1)

b, Scintillation detector(0.33)., No sutomaotic cctions(0.5)

ev B-M detector{0.,33)+—Initiotes cutompolic elesure vi--the control
recs outeier wir inlel densrer(0.5) |, - (3.0)

REFERENCE
Frocess Radiastion Munitors rd 7934,41

ANSWER 3.03 (2.00)
A. Fressure is sensed at Lhe averocdgindg menifold between the
ste:m lines and the turbine stor valves. (0.3)
B, OFF is selected on the ON/OFF switch for the EFR in the control
room. (1.0)
C. The MFR has @ wider raende of control (0:.S)
REFERENCE

Main Steam Fressure Control rg 293



'1‘--1USIBUUENIB-OHD-CDNIEDLB FAGE 22
ANSWERS ~- MONTICELLO -BA/06/26-GRAVESy I,
ANSWER 3.04 (1.50)
8., 1. Reasctor Building ventilation rlenum high radistion
2. Refuelinsg flcor radietion
3, Drywell pPressure
4, Low reactor water level
(4 rewuired @ .25 each) (1.0)
b. The partiasl Grour II isclation will not oceur in the *test® wmode. (0.5)
REFERENCE
"NBP Vol. B.4.2-9v12 EDH'B?‘
ANSWER 3.05 (3.00)
2. By monitoring Lhe differenticl prescure scross each recivec PUmp
for @ 2 peid or dreater dpy indicating the pumpr i runningd. (1.0)
b. 'y comraring the pressure .n the ricer pires on one recire loor
with the pressure in the riser rirec of the other loor. The
undamasged loor will have & hidher rFrescure then the demadged loorrs (1.5)
c. Loor $#12 (0.5)
REFERENCE

MNGF Ors. Manualy» Be3:4 - 10 & 11.

ANSWER 3.06 (2.,50)
3. RWM and rrocess comruter (1.0)
b. Rod select block (1.0)
¢, Displav will indicate 02 and 1B (0.5)
REFERENCE

RFIS pd 198,11



.3‘--}NSIEUHEHIS-OND-CDNIRDLS

FAGE 23

ANSWERS -~ MONTICELLO -8B4/06/26-GRAVESy I,
ANSWER 3.07 (3.00)
2. 10X to 100%
40* to 37° (1.0)
(0,25 each)
b, As the reactor heats ury the density of the waler in the vessel
decreagses(0.5)., The density of the water in the reference leg
remains fairly constant(0.5). The net recsult of the density
change is & lowering in indicated level(0.5) due to the increase
in sensed dp. To minimize the effects the level sidnal is
summed with 8 resctor rprecsure sidgnal(0.5)., (2.0)
REFERENCE
Reuctor Level Control rg 4,8
ANSWER 3.08 (3.50)
3. Roth recirc MG sets will heve their field brezgkers trirped(1.0)
and the scram a2ir header will be vented throush the ARI valves
causind & scram(1.0). 2.0)
b, A 9 second time delay is provided for the low=low level ATUWS (0.5)
trir,
c., MHenually by depressing the arrrorrieste Lwo pushbuttons in the
controul rooem(0.5) or high reasctor vestel rressure(0.,5). (1.0)
REFERENCE
Plant Frotection System» Fart III ATWS
ANSWER 3.09 (3.50)
A, Edde rod selected
No rod selected
REM channel burassed
Reference AFRM downscale
Null seauence-no balance
(4 at .25 each) (1.0)
B. WNhen the reference AFRM is < 10%» its gvsociated REM channel
is auto byrpassed(0.5)., Reference AFRM rrovides @ comrarison
signal to Lhe REM sveraging amrlifier output for nulling(0.5). (1.92)
C. REM channel 7 - AFRM channel 3(0.5)
REM channel B - AFRM channel 4(0.5) (3.0)
I, By asssing the failed AFPRM automatlicalls subsctitutes in the
backur reference AFRM. (0.5)



. 34.-JNSIRUMENIS_6ND_CONIEOLS FAGE 24

ANSWERS -~ MONTICELLO -84/06/26-GRAVES» In,

REFERENCE
Power Randge Monitors» REM Section



.44..EEDCEDUBES.=_NOEMAL:_ ABNOEMAL: EMEEGENCY_&ND FAGE 25
BADIOLOGICAL-CONIEBOL

ANSWERS -- MONTICELLO -BA/06/26-CRAVESy D.

ANSWER 4.01 (3.00)

@. The minimum flow valve orenc and reactor water is rumred to

the torus. (1.0)
b. The RHR service water rumes must be in continuous oreration

to ensure no leaskade of rotentially radiocective water to the

RHRSW sustem. (1.0)
c. To avoid a reactor scram from high fluxy high reactor rressures

or high flow on the remainindg steem lines. (1.0)
REFERENCE

RHR B.3.4-33, Main Steam E.2.4-25

ANSWER 4,02 (1.00)
2. bowed shaft or rotor (0.5)

b. shutdown the turbine(0.25) and rluce it on the turning de¢ar(0.25) (0.35)

REFERENCE
B.é.1 Turbine rd 149

ANSWER 4,03 (3.50)
2. The amphenol pludgs to the directional control solenovid valves
are removed. (1.0)
b. If 2 rod is found to be uncousrled(.?5)y or 8 cvontrol rod connot
be moved with control rod drive pressure(.75) (1.5
c., 6(0.5)y using normal shutldown rrocedure(0.5) (1.0)
REFERENCE

CRD Hudraulic Svstem B.1.3-62,63

ANSNER 4,014 (3.50)

Close Lhe discharsge valve(0.5) and the dicchaerde velve burass(0.5) on

the Lrirred pump., This iv to allow the pumr Lo stor end prevent

reverse rotation(0.5), Shul the sesl indection valve(0.5) to rrevent
overrressurizing the pumer(0.5) when the suction valve 1s shut(0.3)

to isolate the pume(0.5)., t3.93)



.4a. FBOCEDUBES.-_NOEMAL2_ AENDEMAL: EVEEGENCY_OKD PACE 26
EGDIOLOGICAL-CONIEOL

ANSWERS -- MONTICELLO -B4/06/26-GRAVES» DI,

REFERENCE
Recirculation Swstems Recovery froum Trirp of One Fumr B.1.4-51

ANSWER 4,05 (3.00)

On the loss of stator coolings & denerastor runback to 17% of rated

load occurs in 3 minutes. Allowing 15% for BPV caracituyr the max

tolerable rouwer level following the runback is * 32%. Reducing

recirc flow or trieping the recirc rumrs reduces rower to © S50%

faster Lhan driving rods. (3.0)

REFERENCE
Stator Cooling Sustem B.6.2.4-22

ANSWER 4.06 (2.50)

a2, RUWCU hish tempersture isolation can occur due to laeck of cooling
flow throush the redgenerative heast exchander., (1.0)

[ To prevent high pressure reactor waoter from lesking rast the air
orerated filter/demin inlet and outlel velves into the low pressc.

backwash and rprecoat riringd, €1+9)
REFERENCE
MNGF Vol. R.2.2 EDH-334
ANSWER 4,07 (2.50)
8. By isolating and ventiting the scram sir header monuaslly. (1.0)
b, By observing each scram valve in the oren rposition. (1.0)
c+. 10 seconds (0.3)
REFERENCE

Plent Shutdown Outside the Control Roowm C,4-0100,101,103



4..-.EEDCEDUBES.=_NOEMAL 2 ABNOEMOL: EBEEGENCY_8ND
‘BADIOCLOGICAL -CONIEBOL

ANSWERS -~ MONTICELLO -84/06/26-GRAVES» D.

ANSWER 4.08 (4.00)

8., If it aprears that the surrression rool temrersture will
esiceed 160 desd F.

b. FeedwateryHFCIJRCIC,»CRD Hudraulics
(0.25 each)

c+ No fuel daemade exisils(1.0)
A low pressure ECCS pump or cvondensate pums is runnindg(1.0)

REFERENCE
C.4 Luss of Coolant Accident pg 112,113,116

ANSUWER 4,09 (2.00)

a, 1. 75 REM(0.5)
2, 3 REM(O0.5)

FAGE 27

(1.0)

(1.0)

(2.0)

(1.0)

b, o Ferscnnel should be voulunteers or professionsl rescue rersonnel

¢ Personnel should be femiliar with Lhe consewuences of any
exposure received

o Women in their rerroductive uyeare should not toke part

o Exrosures of this neture should be limited Lo once in &
lifetime

0 Internal exrosure should be minimized by the uce of resrivatory

eauirment

o Contaminatior should be controlled by the use of protective

clothing
o Volunteers abiuove the ade of 45 are recommended

(3 ot .33 ezch)

REFERENCE
Emerdency Exrosure Guidelines A.2-401 »d 3,5

(1.0)
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S.--IHEOBY _OE_NUCLEAE_EDWEE_ELANT _OEEBAIIONs ELUIDS:_ oKD FAGE 2
IHEENODYNGMICS

QUESTION 5.01 (2.00)

For each condition (e-d) diven belowr indicete whether it will cause
an INCREASE» & DECREASE» or huve NO EFFECT on CRITICAL FOWER:

8, Incressindg fuel bundle flow (0.5)

b. Increassing coovlant pressure (0.5)

c. Increasing inlet subcovoling (0,5)

d. Increasing magnitude of exiegl rower reck (0.,%5)
QUESTION 5S.02 (1.00)

The BxB fuel has a8 Lhermal Lime constaent of egrrroximetlele J to 6 sec-
ondss, This means thet in 5 to é seconds followindg & sudden rower in-
creagse’ (Cheose ONE answer below) (1.0)

8, The fuel centerline temrerasture will reach its moximum (final)
value.

bs, Clad surfaece temperature will reegch i1ty finesl vaelue.

c. Fuel centerline temrerature will reasch areroximotely 2/3 of
its final velue.

d. Fuel centerline tempercturer cled surfece Ltemrersture and
coolant temrerastlure have eech resched their eawuilaitrium
(final) values.

e+ Clad surface temperature will reach arrroximately 63%Z of
its finzsl vaslue.

QUESTION S5.03 (2.00)

Your reactor has Just ccrammed from extended full rower orerastion.

Tenn (10) hours later cooldown 14 comrleter end the SDM is mecsured

at that time to be 1X k/k. Describe the chondgesy if anys to the SIM

for the NEXT 20 hours. (Include in wour discussion any adverse
conditions). (2.0)



S._.IHEDEY_OE_NUCLEAE_EOWEE_ELANI_OEEEAITONs ELUIDSa_OKD
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QUESTION 5.04 (2.50)

The reactlor vrerstor hes Just made a8 rod notch with the resctor

FAGE 3

cratical.

The count rate of Lhe SERM’s increassed from 2000 crs to A700 cre 1n BO

seconds. The moderator temrerature iuv 140 ded. F.

3. Determine the notch worth of this control rod rull.

b, Assuming no other sctions sre teken and an infinite reriod
is re-established when the moderctor temrerature reaches

(1.5)

162 ded. F.r» WHAT is the value of the moderator temrercture

coefficient.
(Note! State any asssumrtione wou moke ond show 211 work)

QUESTION 5.05 (3.00)

(1.0)

a. Determine the condenser hotwell subcooling (condensate derrescion)
if the condenser vacuum is 27.9" Hd., and the condensuete temrera-

ture is 90 dedrees F.

b. What is one disesdventade of condencate desression?

c. How does increased condencate derression affect condencetle pums

net rositive suction heed?

d. Give two (2) examrles of factors thel con increese
condensate derpression.

QUESTION S5.06 (2.00)

Explaein WHY it is desirable to maeintein the axiel flux resk low in

the core during ROL and WHAT caen haerren if Lhis 1¢ notl done.

QUESTION 5.07 (2.00)

(1.0)

(0.5)

(0.5)

(1.0)

(2.0)

For each of the events listed belouws statle which resctivity coefficient
will reserond firsty why it ressonde firsty» end whether it adde rpositive

or nedative reactivits.
2. SRV orpening at 100% rower

be Rod dror from 100X rower

(1.0)

(1.0)
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IHEEBODYNGMICS

QUESTION ©S5.08 (2.00)

3. Uh’t is decay heat and how i1s¢ 1t rroduced?

b, Does Lhis rpower INDICATE on the Sin instrumentation? WHY
or WHY NOT?

QUESTION 5.¢C¥9 (3.00)

Following en asuto initiation of RCIC &t & reector srecsure of 800
psids reactor Pressure decresses to 400 psid., HOW &re the followind
parameters affected (INCREASESy DECREASES, REMAINS CONSTANT) by the
change in rea-tor rressure? BRIEFLY EXFLAIN YOUR CHOICE.

ASSUME the RCIC System is oreretling sc¢ desidgned.
@a. RC1” flow Lo the reactor
tte RCIC pump discharde hecsd (cssuming NFSH remaeirs constent)

c+ RCIC turbine RFM

QUESTION 5.10 (2.50)

Tube flow through a8 feedwaster neaster is 4.0 % 10ES6 lbm/hy feedwaier
flow which enters a8t 150 desg., Fo and exits et 200 ded, F. The shell
side i1s surplied with extrecvtiory cterr at 30 peidg which lecves the

shell side a@s drain waler at 150 des., F. What EXTRACTION STEAM FLOW

is resuired? (Note! Show ell celculetions wou mey use a8nd stete any
assumptions wou make.)

QUESTION S.11 (2.00)

8+ FPower level is increased from 40 Lo 50 rpercent by ancreasins
recirculation flow., HOW and WHY does the steaduy stote nedotive
reactivity contributicon due wo voids chande between these twe
power levels., EXPLAIN.

b. If the change was from %2 Lo 100 rercentlsy HOW and WHY would it
affect the mesnitude of the chenge discussed in rpart ‘g’ sboveT

(1.0)

(1.0

(1.0)

(1.0)

(1.0)

(2.3)

(1.0)

(1.0)
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QUESTION 5.12 (1.00)

When gonducting the core SDM test ot the bedinning of core lifes
the marsin must be at least R+0.25% deltls K. What ic R7 (1,0)
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QUESTION 6.01 (3.,00)

With redard Lo the Main Steam Sustem:

e. Exeplain what phuysicelly ceuses the MSIV closind sreec durindg
EXERCISING to be much slower then the normel clocing speed”?
Your answer should include HOW the velve ix cloced (motive
force). (1.3)

b. Exelain HOW/WHY & relief velve discherde pire (teil rpire)
could be damasded due to ite vecuum breckers sticking shut

during rereated actustion (lifting) of the relief velve. {1.5)
QUESTION &.02 (2.50)
3 List two conditione thet will cause the RWCU Excess Flow Cuntrol
Valve (CU~-2403) to AUTO CLOSE. Include setroants., (1.0)
b, Should the RWCU Excess Flow RO Burpase velve (KU-2401) be oren at
high rressure? Exrplain wour answer. (1.0)
Co What problems if anys is scsociezted with the RWCU Holding Fumrs
re-starting automaticaliy efter 8 loss of rower for grester then
S seconds to MCC’s 22 and 327 (0.5)
QUESTION 6.03 {3.00)
2. What sisnals (including setroints) will sutomaticazliy stert the
Core Sepray FPumps? (1.5)
b, What protection tu the Core Srray rume is srovided untal indJdection
into the vessel takes vlace? (3:.95)
Co If @ Core Spray loor is Lo be icolatedr following an initiction
and @ pump failurer» why does the Outboerd Isoletion Fursss switch
have to be taken to *Rurcse® before closing the Outboard Isolastion
valve? (0.,5)
d. MHow can the Core Srray pumr be storred if the initistion signal

is still present? (0.5)
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QUESTION 6.04 (4,00)

For each of Lhe HFCI (High Fressure Coolent Indection) Sustem comronent
failures listed belowsy STATE WHETHER OR NOT HFCI WILL AUTU IRJECT into
the reactloer vessels IF IT WILL NOT INJECT WHY» AND IF IT WILL IRJECT,
provide ONE FOTENTIAL ADVERSE EFFECT OR CONSEQUENCE of sustem oreretion
with the fsiled component.

Assume NDO OFERATOR ACTIONs 2nd the comreonent is in the fuoiled condition
at the time HFCI receivese the euto initieting sidgnal.

@, The GLAND SEAL EXHAUSTER feile Lo oreraste. (1.0)
b. The turbine AUXILIARY LUEBE OIL FUMF feils to orerecte. (1.0)

c. The MINIMUM FLOW VALVE feile Lo auto oren (STAYS SHUT) when
system conditions require it to be oren. (1.0)

d. The HFCI FUMF DISCHARCE FLOW ELEMENT outlrut cidgnel to the HFCI
flow controller 1s failed st its maximum outrut. (1.0)

QUESTION 6.05 (2.50)

The rlant ie a8l SO0% rower when an instrument technicien recuesis rermission
to rerform @ FUNCTIONAL CHECK on the YARWAY -50 to 450" RFS lcevel aindicat-
ind switch LIS 2-3-57A. Avsuming Lhoet work on more thet one rlant instru-
ment at & time 1S FERMISSIELE» which of the followindg would wou NOT ALLOW
to be performed in condJdunction w' LY this work? EYFLAIN YOUR ARSWER FULLY.

8 CALIERATION of the Reesctor Level Control Sistem GEMAC
LEVEL TRANSMITTER ‘R’. (Assume level transmitter A’ 1is
selected for inrul to Lthe Feedwaler Level Control Sustem.)

b, FUNCTIONAL CHECK of the MAIN STEAM LINE RADIATION Monitor
CHANNEL "D’

c+ FUNCTIONAL CHECK of the YARWAY -50 to +50°" FCCS level
indicastinsg switch LIS 2-3-724.
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QUESTION 6.06 (4.00)
Concernind the Recirculastion Flow Control Sustem:

@, What are two of Lhe three sreed controul compronents that use
the sreed signal from the MG sel techometer? (1.5)

b. Whatl are two of the three conditions thot will FPREVENT & sig-
nal mismatch scoor tube lock? Include arrliceble setroints, (1.5)

c., With the rlant orerating et 23% rpower end minimum flows an
orerator inadvertantly shifts the M/A trancefer station for
recirc., pump "A* from °*Monusl® to *Auto’. Assuming NO
further orerator actions BRIEFLY EXFLAIN whet will herrPen
to the speed of *A* recirce, rumr. Continue wour dis~
cussion tu the final steady slate sreed. (1.0)

QUESTION 6.07 (2.50)
a. Euplain Lhe oreration of the Feed Hueler Level Contrul sustem
for an Incressing Level in High Inter. FPrecsure Hecster E-14A.

Assume the level increase continuece to the high level setroint. (1.5)

b. Why sre Lhe condensate Teedwster block velves interlocked to
oren Lhe spill velves when the block velve is not fully orenedT (20

QUESTION 6.08B (1.50)

a. What conditions (list four) will cutometicaelly initiste the
Standby Gas Trealment syctem? (1.0)

b, How is & SGTS sustem *Tesi® different from an *outo inatistion®?
(Other than the initicting evenl). (0.5)

QUESTICN 6.09 (2.00)
Regarding the LPCI Loor Select Losgic!

a. How does Lhe lodgic determine how mang recirc.s pumpe are
running? (1.0)

b, How does the losgic determine which is the UNDAMAGED recirc.
looy? (1.0)
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GUESTION

7.01 (2.50)

During Fower Oreration:

b.

QUESTION

Assume &

QUESTION

What asctions must be teken uron receirt of an AGAF slerm? (1.0)

What sre three instances when a TIP scan should be performed?(1.5)

72.02 (3.50)
pire break INSIDE the CONTAINMENT:

What are the five immediele asctions to be rperformed to aniti-
ate @ RHR loor into the LFCI mode from the shuldown cooling
mode? Valve numbers NOT rewuired. 2,0

Which Reactor Veseel Level indicetors should an orervator
use durind & rarid derrecsurizetion? (List two &nd be
srpecific) (1.0)

If AFRS does NOT automaoticelly initiete on low-low reector

level AND CANNOT be maenuslly initisteds HOW maonu relief
valves should be orened to derressurize the recctor? (0:.95)

7.03 (3.50)

8., List the conditions thet will initiate an ATHS trir end the
action(s) il produces. (1.0)

b, The ATWS event procedure instructe the LFEERO to initiate
the SELC swstem if certain conditions exist., What eére these
conditions? (1.5)

c. Once SBLC is initiated when can swou terminete the indection?

WHY?

(1.0)

QUESTION 7.04 (3.00)

List the two reasons thet prolonded oreration in HOT STANDRY is
undesirable AND EXFLAIN WHY each 1S NOT & rroblem during power
orerations. (3.0)
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QUESTION 7.05 (2.00)
Rolarginl the Recirculation Sustem!
a. DOreratioungl Limitastione on the recirc rpumre a8re maintained
to enhance the cepability of the LFCI Loor Select Losgic.

When DON’T thece limitatione errle? (0.5)

b. What are the Lhree orerstional limitations concerning ONE-
FUMF OFERATIONT? $1.95)

QUESTION 7,06 (3.00)
With redaerd Lo the mein Lturbined
3. Why should oreration below 5% losd be held to ¢ mirimum? (0.5)

b, What action must wou take if ROTOR LONG as indiceted on the
red bend on recorder 1717 i exceeded? (1.0)

Coe What is the limiting ruremeter when meking loed changes from
one steady state load to enother? Include in sour gnswer any
alternative raremeters thet wou are sllowed to use. L1232

QUESTION 7.07 (3.00)

You @re Lhe Emersdgency Director during a8 radiologicael sccident and

have decided to use the Emerdency Exrposure Guidelines during the

corrective actions., Whet are four of the criteris wou would use to

select the personnel for the Jobr» a3l1l1 other things beins ewual e,

skill and Job familisiritu? (3.0)

QUESTION 7.08 (2.50)

Concerning oreration of the RWCU (Rezctor Waeter Cleanur) suystem:

3. WNhy are wou cautioned to clusely monitor cleanur water
temrperature tou the filter/demine during reactor stortur? (1.0)

b. Why must the filler/demine be MANUALLY isolaeted rrior to
starting backwaeshing and eprecoelins? {1:3)
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QUESTION 7.09 (2.00)

What is Lhe reasson for each of the following preceutions rperteining
to thé RHR sustem?

a3, WNhen starting the RHR rumrs in Lhe shutdown cooling wmoder the
pumprs should nol be run with the discherde velve closed for
extended periods of time. (1.0)

b. Do not control the rete of reactor coouldown during the shutdown
cooling mode of RHR by slternately storring and starting the
RHR Service Watler rumrs., (1.0)
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QUESTION 8.01 (2.00)

For ea-h of the following conditionss STATE WHETHER YOU WOULD COHSIDER
THE APFLICAERLE SYSTEM OFERARLE OR INOFPERAELE +e¢r the tech. srecs. AND for
each sou consider inoperables briefly STATE WHY wou determined the sustem
to be INOFERAEBLE (i.e.» why it cennot perform its intended function).

a. The condensate pressurizing station for & LPCI loor is out
of service. (1.0)

b. The MPCI suction valves will not autoumeticaslle shift to the

Ssurrpression Fool froum the CST foun high surrression rool
level., Thes will shiftl sutomaticaslly on low CST level. (1.0)

QUESTION B8.02 (1.50)
While performing 2@ routine rperiodic surveillancer» sour rlaont orerator
informs wou that a8 recuired fire berrier secl arrears to have been

damacged ands in his oriniony neede Lo be rerlaced. What action(s)
must wou take prior to rerpair of the fire ceal? (1.5)

QUESTION 8.03 (3,00
Concerning the use of Sufety Tadgs:

a. What criteria is used to determine whether a HOLD cord or a
SECURE caerd should be used for @ clearance? (1.0)

[ le an OCE (ouil circuit breaker) in the OFEN rosition sdecuate
for CLEARANCE FOR WORK? EYFLAIN wvour snswer. (1.0)

Co What two conditions mucst bLe mrt before @ pervvon recuesting 2
clearance for work can work under ANOTHER rpersons HOLD card? (1.0)

QUESTION 8.04 (3.00)

a. What are the control room minimuwm staffing recuirements (rer
Tech. Specs.) during NORMAL OFERATIONS AND COLD SHUTDOWN? (2.0)

b. What provisions are made to accomodale an unexrected abeence
of @ duty shift crew member? (1.0)



QUESTION 8.05 (2.50)

Concerning rerortable event notificationss what ere the differences
between an IMMEDNIATE NRC notification (10 CFR S50.72) and a FROMFT
NRC nbtification with written followur (Technical Srecifications)?

QUESTION B8.06 (2.00)

List four scrams which muel be OFERABLE when the reactor is sub-
criticaly irradiated fuel is in the vesselr» and the reoctor temper-
ature is less than 212 dedrees F. Include any arrliceble setroints.,

RUESTION 8.07 (2.,50)

a2, What are two reasone ERD (Emergency Resronse Ordunization) tas
boarde are used?

b, WNhos in order of successions cen assume tihe duties of OFPERATIONS
GROUF LEADER? (Five recuired)

- GUESTION 8.08 (3.50)

1 List two conditions where 8 Flant Restarti Checklist may be used.

b, How are chandes to the Contreol Rod Withdrawal Sceuence imple-
mented?

Co If criticality WAS NOT achieved during a8 reactor sctartur and sub-
seauent shutdowni under what condition would 2 ctartur NOT be
assigned a new number?

d. If @ Reactor Frotection Sustem checklist for o crecific resctor
startur was STARTED at 0800, COMFLETED at 1500 end the REACTOR
STARTUFP COMMENCED at 22003 would the checklist be valid? EXFLAIN

WOUr answer .

B.._GDMINISIEAIIVE EEOCEDUEBES: CONDITIONS: OND_LIMIIGIIONS FAGE 13

(2.3)

(1.0)

(1.5)

(1.5)

(0.5)

(0.5)

(1.0)
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QUESTION B8.09 (2.00)

According to Administrative Control Direclive 4 ACD-3.6» Work Recuest
Authorization!

k2

@+ What are CRITICAL SYSTEHS? (1.0)
b. For work on Criticael Sustems» whet two individuasls must give
arproval prior to work on the Critical Sucstem? (1.0)
QUESTION 8.10 (3.00)

In redard to MNGF Technical Srecifications for Refuelingd
3. What is an aslteration of the coure? (+79)

b. Is it slloweble to use *Dunking® chaembers during maJdor
core alierations? EXFLAIN wour answer. («73)

Coe List the two conditions that must be fulfilled before the
reauirement that *the SRM hove @ minimum of 3 cre with a1l
rods fully inserted® is waoived. (1.5)
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ANSWERS -~ MONTICELLO -84/06/26-HILLy D,

ANSWER 5.01 (2.00)

=

@, Increases (0.5)
b. Decreases (0.5)
c. Increases (0.5)
d. Decresses (0.5)
REFERENCE

Thermodynamicsy Heat Trensfer and Fluid Flow
pd, -85 to 9-8B¢9 EDH-306

ANSWER 5.02 (1.00)

Clad surfaece temeperature will reach aprroximetely 63% of its final
value. (e) (1.0)

REFERENCE
Thermodynamicsr Heat Transfer and Fluid Flow
pd, 9-102 EIH-307

ANSWER 5.03 (2.00)

If the reactor was shut down by 1% k/k as measured at the time of
peak xenony Lhen SIM will decresse as xenon decavs. Since xenroan

(reak) is greater than the 1% k/ks @ inadvertent eriticaelity could
result. (2.0)

REFERENCE
BWR Technolosds EIH-308
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IHEEMODYNOGMICS
ANSWERS -~ MONTICELLO -B84/046/26~-HILLy D
ANSWER 5.04 (2.50)
@ P-Peﬁ“

T=t/1n (F/Fo0)

T=80/1n (4700/2500) = 126.73 sec.

T=A=P/F (assume beta-.007y lumbda=.lsec

f’:é’/l«rl'r =,007/14.1(126.73)=,00051 dk/k rer notch (1.3)

b. q’,’mbd AT"‘“ = -‘rf(at‘ A[f\t*\.k)

Ny md = Xecd Bk )/ DTmed
= - ,00051/162-140 = -2,32E-5 dk/k rer deg. F. (1.0)

NOTE!: Answers sraded inderendentlw.

REFERENCE
BWR Technolodgyy Ewuation Sheet EDH-309
ANSWER 5.05 (3.00)

8. 29.9* - 27,9 = 2' Hyg abeolute (0.25)
2* Hg ebsolute = .98 psia (0.295)
Tsat for .98 psi@ = .00 F (0.25)

10C £ = %0 F = 10 F coundensale derression (0.23) (1.0)
by Plant efficiency is reduced (0.5)
¢+ NFSH increases (0.5)

d. Reduce turbine loaedy Increace circ woter flowr raise condenser
pressurer Decreasse circ water temr.» Increcese hotwell level. CAF

(2 recuired) (1.0)
REFERENCE
Steam Tabless Thermcdynamicsr Heat Transfer and Fluid Flow EIH-310
ANSWER 5.06 (2.00)

Keering the reak low in the core decresses rpeaking problems ot EOL

£0.5]. At EOL all control rods are fully withdrawn and larde flux

peaks occur., Without prorer burnouts the bottom would be ercessively
reactive and rods would heve to be inserted to control reaking, Thesce

rods would be verwy difficult Lo withdraw leter(1.5] (2.0)
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IHEEMODYNAMICS
ANSWERS ~- MONTICELLC ~-B84/06/26-HILLy L.
REFERENCE
BWR Inherent Reactivity Coefficients» rpg. 50 EDH-311
ANSWER 5.07 (2.00)

2. Decreased pressure causes increased voids [0.5)y void coefficient
[.25) would add negsative reactivity [.20] first. (1.0)

b. The rarid addition of rousitive resctivity due to rod removal
causes rPower Lo increaser uand fuel temrerature to increusse £0.51.
Fuel temperature coefficient [.25) would resrond first by asddins
nedative reactivity [.251]. (1.0

REFERENCE
BWR Technology

ANSWER S5.08 (2.00)

8. Heat produced at sume Lime afler the fission event [0.5] iy decay

heat. It 1s produced by the redivective decay of the fission sroducts
[0.5] (1.0)

b. No.[0.25] The nuclear instrumentation indicetes neutronsy while the

decay heat rpower is from bets & dumma decay of the fiscion fragments
£0.751 (1,0)

REFERENCE
GE Rx Fundamentals CED 22
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IHEEMODYNGEICS
ANSWERS -- MONTICELLO -B4/06/26-HILLy D.
ANSUWER 5.09 (3.00)

8. Remains constant [.25)., Flow is controlled by the RCIC flow
controller which will attemert to meintesin & constaent outrut flow
redardless of reactor precssure [.751]. (1.0)

b. Decreasses [.25). The flow controller functions to maintain a
constant flow» Lhus pumr discharde pressure is decressed along
with the decreasing reactor pressure to meintein constuont flow.
Ok Since the fluw controller maintains a8 constant flow to the
reactory as reaclor pressure decrecses» the rump discherge head
asust decrease to maintazin & constant flow (conctent NFSH) L[.751. (1.0)

c. Decreases [.251., Since pump discherge hesd is decressing to

maintain a constant flow» turbine RFM must aleo decresse C.253. (1.0)
REFERENCE
NUS Pumps and Fluid Flows and MNGF Orer» Manuely R.2.3 ElH-314
ANSWER 9.10 (2.50)
Gfeed = Mf »x ¢ » dT» Quilm = Ms » dhy Qfeed = Qutm (1.0)
I0psid = 44,7prsia
4,0 EO6 » 1.0 » (200 - 150) = Ms x (1172 - 118B) (0.5)
Ms = 4,0 EO0O6 » 50/(1172 - 118)
= 1.9 EOS 1bm/hr (1.0)
REFERENCE

Thermodynamicss Heat Transfer and Fluid Flowy rs, B=629B-63 EDH-315
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IHEEMODYNGMICS
ANSWERS -- MONTICELLO ~B4/06/26-HILLy D,
ANSNER S.11 (2.00)

a. To return to steady state at 50%» reactivitw asust return to zero.
Part of the nesative contribution taet termingtee the power rise
is due to the Doeppler Coefficient. The nedaetlive contribution due
to voids cannot be as lurde at S0X as at 40%. (1.0)

b. The chande would be smeller» becauss the megnitude of the Dorrler

Coefficient is less at higher temperatures. (1.0)
REFERENCE
BUR Inherent Reactivity Coefficientsy ps. 28 EIH-316
ANSWER $.12 (1.00)

R is the difference between the calculstled value of maximum core
reactivily during the orerating cecle and the calculeted BROL core
reactivity., (1.0)

REFERENCE
MNGF Technical Srecifications» 3.3/74.3-8» rd.B8A EIH-345



6a._B' QNI _SYSIEMS _DESIGN: CONIEOLas_ 6ND_INSIEUBENIAIION FACE 20

ANSWERS -~ MONTICELLO -84/06/26-HILLy D.
ANSWER 6.01 (3.00)
3. The air surply to Lhe MSIV air cwlinder is interrurted [0.5] and

the air cylinder vents throush an exhasust restrictor [0.53. Since
no @ir pressure is applied to the Ltor of the sir culinder» the

valve closing serings provide the main closing force [0.53. (1.95)
b, Following the first actuation of the relief» the steam in its
discharge line would condense causingd & vacuum in the line £0.51.,
This would resultl in torus water beinsg drawn ur into the line [0.95]
which could cause overpressurization of the line on the next act-
uation [0.5). (1:3)
REFERENCE
MNGF Vol., B.2.4-12,»13 EDH-317
ANSWER 6.02 (2.50)
3., Low FPressure upstream @ S5 puid decrecsing OR (0.5)
High Fressure downstream @ 140 puid 1ncressing (0.5)
b. No [.25)y the orifice burecss velve ic orened when the influent
pressure is low:, This would increasse Lhe flow rate [.753]. The
purrose of the orifice ic to limit flow rotece to the condenser
or radwaste when the influent pressure is high, (1.0)
Cos Since Lhe filter cake falle off the tubee on @ louss of flowi when
flow resumedr misgraetion of the filter ceke would tuke vwluce and
conteminate the svstem. (0.5)
REFERENCE
MNGF Vol. B.2.2-3914,23+42 EIH-318
ANSWNER 6,03 (3,00)
. MHigh Drywell FPressure @ 2 peis OR Low Louw Reactor Wuter Level @
6’7" above TAF AND Low Reactor Vessel Fressure @ 450 psid. {1:5)
b. Each loor includes an orificed minimum flow pumr discharde line
back to the surpre.sion rool. (0.5)
¢c. Byrass cancels the automatic signal to that valve. (0.5)
d. By placing the control switch in P-T-L. (0.5)



b6a_ ELANI_SYSIEMS_DESIGNs CONIEBOLa_ OND_INSIEUMENIOL1ION

ANSWERS -~ MONTICELLO -B4/06/26~-HILLy D,

REFERENCE
MNGFP Vol. B.3.1-2+4-6

-

ANSNER 6.04 (4.00)

FACE 21

EDH-31%

a. Will inJect [0.25)., Turbine seal leakaese resulting in rotentisl air-

borne activity in the HFCI room [0.751.

(1.0)

b. Will not inJect [0.25), Turbine stor and control valves will not

oren L[0.751].

(1.0)

c. Will inJect [0.25)., Fump overheating and seel dumode moy result

during low er no flow conditions [0.751.

(1.0)

d. Will not inJect [0.25)., Meximum signal from the flow element will

cause Lhe controller to keer turbine sreed al minimun £0.7513.,

REFERENCE
MNGF Ors Manualy E.3.2

ANSWER 6.05 (2.,50)

k is the correct answer [0.5].

YARWAY LIS 2-3-57A dives @ half Grour 1 isclaetion siunel [0.753].
Main Steasm Line Radiation Monitor ‘D’ would triy the remsining

(100)

half of the isolation logic causing the MSIVs to close [0.751., This in

turn would cause @ full scram as the rlant mude switch is in "RUN’
-OR-

YARWAY LIS 2-3-57A gives half scram on +9° low level &nd MSL Rad

channel *D* provides the half scram on RFS channel *B* for a full

scram.

REFERENCE
MNGF Ops. Manual» R.1.1 § B.S5.6

[0.51.



ba. ELONI _SYSIEMS_DESIGN: CONIEOL:_ OND_INSIEBUMENIGIION FACE 22
ANSWERS =~ MONTICELLO -B4/06/26-HILLy D.
ANSWER 1 .06 (4,00)

a. 1. M/ Transfer Station
2, Mismatch Sumcer
3., Error Signal Limiting Network
(2 required @ .75 each) (1.5)

b. 1. Recirc, Fump diwcherge valve shut
2. Feedwater flow <20%
3., ODutput of M/A Transfer station <25%

(2 rewuired @ .75 each) (1.5)
c. FPump sreed will increese to 45% at which time the Moster Con-
troller low speed limiter will be limiting, (1.0)
REFERENCE
HNBP UO]. 8010"‘3' BoSoB“?I‘D? EDH‘322
ANSWER 6.07 (2.50)

@+ The level controller will first oren the heaster drein (CV-1017)
L0.51. As level continues to incresser the hester dumpe valve
(CV~-1018) will oren drainindg the heester Lo the condencer[0.5].,
At the high level alerm rointy the bleeder trir valve (EBTV-10)

will closel0.51]., (1.935)
b. This insures continuous removal of muisture from the turbine

extraction stades when feedweter heaters gre out of service. (1.0)
FEFERENCE
MNGF Vol., B.6.5-14,1621 EDH-323
ANSWER 6.08 (1.50)

@, 1. Reactor Ruilding ventilation eplenum high radiation
2. Refuelindg floor radiation
3, Drywell pressure
4, Low reactor water level
(4 reauired @ .25 eaxh) (1.0)

be The rpartial Grour 1T isoletion will not occur in the *test® wmode. (0.5)
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ANSWERS -~ MONTICELLO -84/06/26-HILLy D.

REFERENCE
MNGF Vol. B.4.2-9,12 EIH-324

ANSWER 6.09 (2,00)

a. By monitoring Lhe differential epressure across eusch recire PUmP
for @ 2 psid or greater dry» indiceting the rpumsp is running. (1.0)

b. By comparing the rressure in the riser rires on one recirc loop
with Lhe pressure in the riser pires of the olher loour. The
undemaged loor will have @ hisher pressure than the damaded loor. (1.,0)

REFERENCE
MNGF Vol., B.3.4-10,11 EDH-325



2+.-EEDCEDUBES. - _NOEMAL s ABNOEMOL . EMERGENCY_ OKD FAGE 24
EADIOLOGICAL . .CONIEOL

ANSWERS -~ MONTICELLO -B4/06/26-HILLy D,

ANSWER 7.01 (2.50)

@, 1., Demand OD-3 to determine which APRM’S cuused the alarm
2. Increase the gain of the deficient AFRM’S
3, Re-demand 0OD-3 to verifw that all AFRM’'S are reasdindg prorerly
4, Control Foom Log entry stetling which APRM geins were esddusted

and whw.,
(Must have at least 1 and 2 for full credit) (1.0)

b, 1. Approximatelw once & month
2, Immediately following @ rod svauence exchande
3., Uron reauestl of the Nuclear Endineer
4, Followins a delector rerlacement (Lo celibrete the detector)

(3 rewuired @ 0.5 euch) (1.93)
REFERENCE
MNGF Vol. C.2-3,32 EIH-326
ANSUWER 7.02 (3.50)
@, 1. Oren RHR cruss-tie valve (M0-2033) (0.4)
2, Close shutdown cooling suction valve (MO-1988/89) (0.4)
3, Oren torus suction valve (MDO-1986/87) (0.4)
4, Reset S/I Cooling Grour 2 lsolation (0.4)
5., Oren LFCI inJection valves (MO-2012 to 2015) (0.4)
b. 1, Core Floodingy 400 inch» Yarway (0.5%)
2, Orerating Raender» 60 inchy GE/MAC (0.5)
c, As many #s rpossibler ur Lo the number used for AFRS (0.5)
REFERENCE

MNGF Vol, C.,4-0109+,0111,0113 ENH-327



2. EROCEDUBES .= _NODEMALA _ABNDEMOL: EVEEBGENCY._ AND

E4DIOLOGICAL _CONIROL

ANSWLix3 =~ MONTICELLO ~-BA/06/26-HILLy D.

ANSWER 7.03 (3.50)

1135 psig(0.25) or Low-Low Rx water level after o 9 second time
delavw.[0.25) The ATNS trir orens the recirc MG fievld breakers
[0.25) and orens the ARI valvesl[0.,25]

Unable to masintasin the resctor subcriticell0.5] and

1. RPV water level cannot be maintainedl0.5] OR

2. Surrression pool water temrerasture cannot be meintuoined
less than 110 dedg.FL[0.,5]

Once SEBLC is initiated the completle charde is to be indJected.[0.5]
To ensure S/I mardin mai teined as C/Dy dilutiony roison decaw
and reactivity coefficienl feedback take rlace.[0.35]

REFERENCE

NSF OF MAN, C.4.1-11 8% B.3.5 CED
ANSWER 7.04 (3.00)

1. EBuildup of oxysdgen in the reactor coolent due to redioclutic de-

comrosition of water. Oxwdgen it removed at high steoming rates
(deaeration by boiling)., Hish oxveen venventretion ¢t high
temrperature is conducive to slrecs corrosion.

2, Incressed feedwater nouzzle Lthermasl foligue cwcling due to low
feedwatler Lempreraturesy cweling of feed flow due to minimum
resolution of the Feedwater Contrul Sustem at low flowur incom-
plete mixing» and ‘unstable flow cwclingd’ within the srarvder.
During power orerationss feed flows and temreratures are in-
cre sed.

REFERENCE

MNBF Vel E.1=0062

FAGE 295

(1.0)

(1.0}

(0.5)

(1.0)

LS
w
o

(1.%5)

(1.%5)

EIH-330



Z._ _EGBEEBUBEE - _NBEHAL: ABNBENAL) EHERBENCY_aND PAGE 26
EADIOLOGICAL CONIROL
ANSWERS -~ MONTICELLO -B4/06/26-HILLy D
ANSWNER 7.05 (2.00)
8, Transient periods of rumr startu= or one louor restart, (0.5)
be 1., ldle pump shall not be started unless the active rumpy sreed
is reduced Lo less than S50% of rated sreed.
2+ Fower oreration with one recirculation rumr and ewvualizer
valve closed is limited to 24 hours:. Under no circumstances
shall equalizer valves be oren during sower oreration.
3., The resctor thermal rpower should be limited to 68X of rated
(1135.6 MUWT) during one pumr ewvualizer velves closed orerction.
(3 recuired @ 0.5 each) (1.5)
REFERENCE
MNGF Vol., 5.1.4-42,43 EIH-331
ANSWER 7.06 (3.00)
8. PBRecause of increased rates of erocion on Lthe loter stude buckets. (0.95)
b. Shutdown the Lurbine and rplece on the Lturning dgeer to allow teme-
ergtures Lo ewuaslize. (1.0)
cs First stade bowl metal temrercture differentiael OR the temersture
difference on the control valve caecing. (3.3
REFERENCE
MNGF Vol, B.6:1-136+137 EIH-332



2..-EROCEDUBES . =_NOEMAL2 OENOEMAL. EMEEGENCY_OND FACE

BADIOLOGICAL .CONIEOL

ANSWERS -~ MONTICELLO -BA/06/26~-HILLy DI
ANSWER 7.07 (3.00)
1. FPersonnel receiving increased exrposure should be volunteers or

2, Fersonnel should be broadly familier with the consecuenses of
exrosures received under emersgency condilions.
3., WNomen in their rerproductlive weare should not take part.
4, Exrposures under “nese conditione should be limited to once in
a lifetinme.
S, Internal exrposure should be wminimized by Lhe use of srrrorriate
respiratory eauirment» and contamination should be controlled
by Lthe use of arproepriete protective clothing,
4., Volunteers above the ade of 45 are recommended.
(4 reauired @ .75 each) (3.0)
REFERENCE
MNGF Vol. V.2.401 EDH-333
ANSWER 7.08 (2.50)
8. RWCU hisgh temrperatu.e isolation cen occur due Lo lack of cooling
flow through the ret1enerative heat exchanger. (1.0)
b. Jo prevent high precsure resctor water from lecking rust the air
orerated filter/demin inletl o,d outlet vielves into the low Press.,
backwash and precoat piring., $1:,9)
REFERENCE
MNGF Vol., B.2.2 EDH-334
ANSNER 7.0%9 (2.00)
8. The minimum flow valve ovrens and reactor water is rumred to
the torus. (1.0)
b, The RHR service water rumrs must be in continuous oreration
to ensure no leakadge of rotentially radivective wuter to the
RHREW swustem. (1.0)
e. To avoid a reactor scram from high fluxy high resctor pressurer
or high flow on the remaining steam lines. (1.,0)
REFERENCE

professional rescue rersonnel.

RHR B.3.4-33+» Main Steem BF.,2.4-25



Ba.__ ODMINISIEAIIVE EEQCEDUBES: CONDITIONS: OND_LIBIIAIIONS FACE 28

ANSWERS -~ MONTICELLO ~8A4/06/26-HILLy D,

ANSWER 8.01 (2.00)

2. Inorerable LPCI loor [0.331., PFPotentiasl for water hammer in discharde
piring and possible discharge piring dumage as & result [0.671]. (1.0)

b. Inorerable HFCI [0.33), HFCI suction must automaticelly tronsfer

to Lhe Suppression FPool on high level to maeintain on adecuste air
space in the Suppression Fool [0.671. (1.0)

REFERENCE
MNGF Tech. Sepecs.

ANSWER 8.02 (1.50)

With @ fire barrier renetration fire seel not intacty 8 continuous
fire watch shall be estabtilished on at lesst one side of the affect-

ed penetration within one hour. (1:.9)
REFERENCE
HNGF' 705093013o6' e 227b EIIN-336

ANSWER 8.03 (3.00)

@, Hold cords are used when human life or inJury are involved.
Secure cards are not. (1.0)

b. No» becasuse the contacts of these switches are nol vicible and
nightl have in some way malfunctioned and still be closed. (1.0)

cs. 1. With the knowledde and arsrrovael of the oridinel caerd holder (0.5)
2., Must either place his MHold card with the firet Hold card or
ascertain thet his Hold is prorerly loudgdged under the first
person’s clearance. (0.5)

REFERENCE
MNGF Vol, E.9.1-0006+0007,000% EDN-337



Bu. ADMINISIEATIVE EEDCEDUBES: CONDITIONS: 6ND_LIMIIAL1IONS FACE 29

ANSWERS -~ MONTIZELLO -BA/06/26-HILLy D
ANSWER 8.04 (3.00)
a8 - NORMAL OFERATION COLD SHUTDOWN
LSO 1 1
LSORLO 3 2
Lic.8Unlic. S 3
STA 1 0 (2.0)

b. Shift crew comrosition mey be less than minimum for 8 reriod of
time not tu exceed two houre provided immediaote asction ie taken

to restore crew composition to minimum, (1.0)
REFERENCE
MNGF T.85. Table é6.,1.1.9 rd.236 EliH-338
ANSWER B8.05 (2.50)
Immediate! NRC notified within one hour. (0.3)

Promet! NRC notified within 24 huurs by telerhone and confirmed by
telegrarhy mailgramry or faceimile trancemission to the NRC
Regional Administrator no leter than the first working day
following the eventsy with @ written followur within two

weeks., (2.0)
REFERENCE
MNGF T.8.» pd. 250y 50.72 (9/30/83) ENH-339
ANSUWER 8.06 (2.00)

1, Mode Switch in Shutdown
2. Manual Scram
3, High Mux IRM (120/125)
4, Scram Discharge Volume High Level (56 gal.)
(4 recwuired @ 0,5 each) (2.0)

REFERENCE
MNGP T.8. Table 3.1.1 and Notes rg. 28,29 EDH-240



Bo__ ODMINISIRAIIVE EEOCEDUBES: CONDITIONSs OND_LIMITAIIONS FAGE 30

ANSWERS -~ MONTICELLO -£4/06/26-HILLy D,

ANSWER 8.07 (2.50)

a. 1 Speedy personnel duty assignments during the initisl stade of
an emergency
2., Insure aualified personnel fill the pousitions in the ERO
3, Insure that the more imrortant rpositions an the ERD arve filled
first.
(2 required @ 0,5 euch) (1.0)

b, D. Antonw
Senior Site Surerintendent rresents not on dutwy shift
Senior Shift Surervisor rresenis not or duty shift
Duty Site Surerintendent
Duty Shift Surervisor

(S5 required @ 0.3 each) (1.5)
REFERENCE
MNGF Vol. A.2-001y pd. 196 FIIH-341
ANSWER 8.08 (3.50)
a. 1. When plant is exrected to be restarted after o short duretion
shutdown when no maJor maintenance haos been rervformed. («79)
2. After a scramr» if the neture of the scram is known and the
cause remedied. (.75)
b, By a Managdement Memo (0.5)

c. I1f rod withdrawal is re-initiated within 4 hourse afler reuching
the a#ll-rods~in condition. (0.5)

d. No» Lhe elarsed time from sturt of performance to initial rod

withdrawal exceeds the 12 hour time limit, (1.0)

REFERENCE
MNGP Vol, C.1-1,3 EDNH-342



lI.-:.DIIUIIII.IIUE-ERDCEDURES;-CDHDIIIOUSA-‘ND-LIBII‘IIDNS

ANSWERS -~ MONTICELLO -84/06/26~KHILL» D,

ANSNER 8.0%9 (2.00)

FAGE 31

Sustems or eauirment that are reauired Lo be orerable by Technical

Specificetions or are critical to cuntinued oreretion of the
plant.

bs. WRA coordinator and the surerintendent» orerastions
REFERENCE
‘ 0CD“3.6
ANSWER 8.10 (3.00)
@ The act of moving any comronent in the resion Jbove the core
surrort plater below the urrer grid and within the shroud,
b, Yesy provided the delector is connected into the normel SRM
circuit.,
Co 1. No more than two fuel gcecemblies are precent in the core
auadrant associeted with the SEM.
2, While in Lthe corer these fuel asssemblies sre in locations
adJacent to the SRM.
REFERENCE

MNGF 7.8, 3.10.By» rPa. 207

Definitionsy pdg, 1

(1.0)

(1.0)

EDH-343

(+72%)

(.75)

(.75)

(+75)

EIH-344



