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

EXAMINATION REPORT NO. 85-04 (OL)

FACILITY DOCKET NO. 50-333

FACILITY LICENSZ NO. DPR-59

LICENSEE: Power Authority of the State of New York
P. 0. Box 41
Lycoming, New York 13093

FACILITY: James A. FitzPatrick Nuclear Power Plant
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REVIEWED BY:

Re ctoA Engineer

J. A, Ber

ok
wiscg DY Qoo
. M. KeHler, Chief, Project Section 1C
APPROVED BY: Mﬁ‘—

H. B. Kister, Chief, Project Branch No. 1

SUMMARY: Operator licensing examinations were conducted at FitzPatrick during
the period of February 12-14, 1985. Three Reactor Operator candidates, four
Senior Operator candidates, and three Instructor Certification candidates were
administered written and oral examinations. One Reactor Operator candidate and
ore Instructor Certification candidate failed both the written and oral examin-
ations. One Reactor Operator candidate and one Senior Operator candidate
failed the written examination only. During the oral examinations, all candi-
dates were noteZ to be very knowledgeable in the use of Technical Specifica-
tions and the Emergency Plan. Weaknesses were noted in the candidate's
abilfties to use piping and instrument drawiros as well as basic logic dta-
grams. Uuring graging of the written examinations, the Rector Operator candi-
dates were noted to be weak in the area of Plant Design/Instrument Controls.
No generic weaknesses were noted during the grading of the Senior Reactor
Operator written examinations.
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REPORT DETAILS

TYPE OF EXAMS: Replacement X
EXAM RESULTS:

| RO [ SRO | Inst. Cert |

| Pass/Fail | Pass/Fail | Pass/Fail |

| | | |

| | | | l
iWritten Exam | 1/2 ] 3/1 , 2/1 |
| | | | |
| | | | |
|Oral Exam | 2/1 | 3/1 | 2/1 |
| . | | | |
| | | | |
| | | | |
|Overall | 1/2 | 3/1 I 2/1 |
| Results : | l |
| | I

1. CHIEF EXAMINER AT SITE: D. Lange, U.S. NRC-Region !
2. OTHER EXAMINERS: W. Cliff, PNL-Battelle
3. FITZPATRICK ENTRANCE MEETING:

NRC Attendees

D. Lange, U.S. NRC Region I

Facility Attendees

F. Catella, FitzPatrick Training Department
D. Simpson, FitzPatrick Training Coordinator
M. Curling, FitzPatrick Training Superindentant

An entrance meeting was conducted immediately following the start of the
RO/SRO written exam.

The tentative schedule for the oral exam assignments was discussed. The
two hour exam review was scheduled on site fror 3:00 PM - 5:00 PM. A
tentative exit meeting was set up for Friday morning.



Summary of strengths and deficiencies noted on oral exams:
Y 9

A strength was noted by both examiners in the ares of Technical
Specifications and use of the Emergency Plan.

An overall weakness was noted by both examiners in the candidates ability
to use piping and instrument drawings and basic logic diagrams,

Summary of deficiencies noted from grading of written evams:

ne RU cancidates had an overail weakness in tne area of Plant Destgn and
Instrument and Control.

The SRO candidates had no generic weaknesses noted. The candidates
failing the exam showed consistently lower grades in the area of
procedures and administrative controls.

Comments on availability of, and candidate familiarization with plant
reference material in the control room:

Candidates did very well using the control room plant reference
procedures and technical specifications. Overall weaknesses were noted
in the candidates ability to "ise control room P&ID's and logic diagrams.




Exit Interview Details

Fersonnel Present at Exit Interview:

NRC Personnel

Dave _Lange - Chief Examiner
Larry Doerflein - Senior Resident Inspector

NRC Contractor Personne!
Wiliiam C1iff, PNL-Battelle

Facility Personnel

Donald Simpson - Training Coordinator

Douglas Lindsey - Assistant Operator Superintendent
Fernandes - Operator Superintendent

Catella = Nuclear Training Specialist

Curling - Training Superintendent

Converse - Superintendent of Power

»ENE

Summary of Comments made at exit interview:

The Chief Examiner advised the facility of the preliminary results of the
oral examinations.

The Chief Examiner roted the generic strengths and weaknesses
observed during the oral exams.

The Chief Examiner commented on well written learning objectives that had
been usel during the candidates training program. The facility is in the
process of developing lesson plans and exam bank guestions based on these
objectives. Emphasis should be placed on putting them in place.

Attachments:

Written Examination(s) and Answer Key(s) (SRO/RO)
Facility Comments on Written Examinations made during Exam Review
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U. 5. NUCLEAR REGULATORY CORMISSION

REACOR OPERATOR LICENSE EXAMINATION
FACILXYY? FITZPATRICK
REACTOR [YPE: EWR-GE4
DATE ADNINISTEREC: 05/02/17
EXANINER: LANGEs D.
AFPLTICANT ____/_‘M;LE,Q _____

INETRUCTIONS TO APFLICANI

llso scparate papor for the answors. HWrite answers on onc side only.
Staple question sheet on top of the anmswer shoets, Points for eanh
question arc indicated in parenthescs attor the gquestions. The passing
arade roquires st least 70% in ecach category and a3 finel arade of et
lesst 80X. Examination papers will be picked wp six (&) hnowurs after
the cxamination starts.

% 0F
CATECORY % OF AFPLICANT'S CATEGORY
VALUE  107TAL SCORE VALUE CATEGORY
e \ ne A
RN sy I PRl Lo L SN 1. PRINCIFLES OF NICLEAR FNAKER
PLANI OFERATION» THERMODYNARICS,
HEAT TRANSFER AND FLULD FLOW
5 S L o IS D R 2. PLAN) DESIGN INCLUDING SAFETY
AND EMERGCENCY SYSTEMS
b A e ook PR i RGN o T Y 3. TINSTRUMENTS AND CONTROLS
i e AR 4. PROCEDURES - NORMAL» AENORMAL s
ENERGENCY AND RADIOLOGICAL
CONTROL
100.00  100.00 TOTALS
FINAL CRADE o

All work done on this exsmination is my own. 1 have necither
given nor received 2id.,

——————— e ———

AFPLICANT'S SIGNATURE




THERAODYNAMICSy HEAY TRANSFER AND FLUID FLOW

RUEST10N 1,01 (2.29)
8. Using the attached FPower to Flow operating mspe name itoms 1 thru 14
(explaniation not required). (1.40)
b« What is the significance or item & 10, (0.2%5)
cs Item # 11 ( the entire line ) i3 3lightly concaves from where it inter-
sects ( starts) al item # 1 to whore 1t ends st 1tom & 7. Euxplsain tho
reason for this. (0,60}
WHECT1ION 1.02 (2.00)

During a cooldowur. of the rcactor vesscl from outside the control room:
recactor pressure decrecased from 885 psig. to S95 psias in one helf hour.Has
youyr resctor cooldown limit beoen excceded ? { show 3ll work 2 (2.00)

QUESTION 1.03 (2.,00)

Concerning control rod worth during 3 reactor startup with 100% peoak Xernan
versus @ startup with Xenon free conditionss WHICH STATEMENT IS5 CORRECT?
JHETLIFY YOUR CHOICE.

8+ PERIFHERAL control rod worth will be LOWER during the 100X poatb
Xenon startup than during the Xenon freoe startup,

b+ CENIRAL control rod worth will bc HIGHER during the 100% posk
Xenon startup than during the Xcrnon frece startup.

¢« FPERIFHERAL control rod worth will be HIGHER during the 100% peak
Xenon startup than during the Xenon free startup,

3, EBOTH CENTRAL and FERIFHERAL control rod wortns WILL EE THE SaAME
regardless of core Xenon concentration.

QAUES1TION 1.04 (2.00)

Indicate whether the following will INCREASE or DECREASE rcoactivity
during operation AND bricfly EXFLAIN why?

8. Moderator temperature increascs while below staturation

temperaturce. (0.5)
b. Fuel tempersturc incresses. (0.95)
c+ Loss of a fecdwater heater. (0.9)

d. A swudden reduction in reozsctor primary svstom stoam pressuro. (0.5)

D TR U e——— S P s — - - - ———— ——— o ——— -



1. FRINCIPLES NDF NUCLEAR POMWER PLANT OFERATION, FAGE 3

" THERMODYNARICS, HEAT TRANSFER AND FLUID FLUM

QUESIION 1.05 (2.50)

NOTE! Answer the following guestion from 3 theoretical standpointy not
from a Fitzpatrick system design standpoint.

With the plant operating at 90X powcry cxtraction stcam to the highest

pressure feedwator heater is removed. An enginecrs obseorving that

turbine load increased by 15 MWe aftor the extraction steam romovaly
concludes that this action hes imeproved the plant’'s thermodynemic
efficiency (NU1 hest rate)e Do youw agree vath this conclusion? Ciplsin
your answer fully. 2.0)

The concept of Subecritical Multiplicstion is wsed to describe the bechevior

of the reactor during refucling opcrations or startup.

a3+ In a subcritical reactory if the source level doubless what will happen
to the neutron level ? (0.50)

b+ What three variables affect the subcritical neowtron level 7 (0.75)

¢+ In a subcritical reactory if 3 reoactivity of 0.003 dk/k 1s zdded to the
reactorywill it 43ke longer to reach cquilibrium if the initisl k- erf-
ective is 0.92 or if k- effeoctive is 0.992 ? Explain the resson for your
SNSWer . £L42%)

QUESTINN 1.07 (3,00

When the reactor is at full power and a3 feedwater controller mal-
function results in @ loss of feedwater flows 2 reactor scram will
occur (due to low resctor water lovel) within 38 short period of time.
During the time period JUST PRIOR TO THE SCRAM» 1s recactor power
expected to INCREASE, DECREASE or REMAIN CONSTANT? Give TWO REASONS

for your answer. (3.0
~ 4 3 Y _
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THERMODYNAMICS» HEAY TRANSFER AND FLUID FLOW

- —————— - —————————————————————— -

QUESTION 1.08 (3.00)

Assumc the recactor is operating at 100% power and one recirculation
pumg trips. Indicate how each listed indicated paramctor would first
change (lncreasc or Decrecsse) and bricfly cxplain why the chanac
OCCUr S,

2. resctor powcr (onc resson) (1.0

zs50n3) £1.€

b, roactor waeter loevel ‘two r

[ ]
e

¢+ feedwateor flow (two recasons) (1.0)

QUESITION 1.09 (2.25)

For esch of the pairs of conditions listecd belowr ststo wihich condition
would have 2 CREATER DIFFERENIIAL ROD WORTH and briefly EXFLALN HWHY .

8. Reosctor moderator tomperature of 150 deg.F or S00 dea.F 7 (0.79)

b. For an inscrted rod next to 3 fully withdrawn contrel rod or next to

a8 f1lly inscorted control rod. ( assumc aversge core flux 15 constant)
(0.795)

¢, For & rod at position 10 or position 40 of a3 corec opecrating at 100 X
power 7 (0.7%5)

QUESTION 1.10 (2.00)

Will the Recirculation pumps have more NFSH at 4 % or 100 X power ?
( EXPLALN YOIUR ANSWER FULLY )Y (2,00}

QUESTION 1.11 (1.50)

For esch af the events listed belowr state which roasctivity cocfficiont
will respond first and if it adds positive or negative reactivity. (1.50)

8. Relief Valve oponing at 100 X power . (0.50)
b. Rod drop at 100 % powcr. (0.50)
c. Isolation of a fredwstcor heoater string a3t 75 X power, (0.50)



2+ PLANT DESICN INCLUDINC SAFETY AND EMERGENCY SYSTEMS FACE S
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QUESTION 2,01 (2.50)

With the mode switch in the REFUEL positiony what conditions (O1HER
than those initiated by the Necutron Monitoring and Recirc.Flow Control Sys)
will initiate a CONTROL ROD BLOCK ? Include setpoints as sppropriste.(2,.50)

QUESTION 2,02 2.00)
Concerning the Scram Discharge Volume ( SDV.
8.5 it permissable to close the SOV vent and drain valveo: during normel

operation ? If noty why., 1f sor under what conditions/limitstions. (0.7%)
b.Following @ Scramy from full powers what will be the internal prossure of
the SDV. ? (0.25)
c+On your shiftrduring rated power conditionss you discovered that the
SOV.HI-HI water leovel BYPASS switch has been in the BYFASS position since
startup,s Could this have prevented a2 VALID haigh imstrument volume scram
from occuring ? (bricefly explain). 26 (0.75)
d.With the MODE switch in SHUTDOWN the HIGH -(¥F 33l.) SDV. ROD ELOCK traip
1y« BYFASSED ? ( True or False ) (0.25)

QUESTION 2.03 (3.00)

8. What sre the normasl valuecs for CRD HYDRAULIC SYSTERM FLOW» DRIVE WATER
DIFF. PRESS. and CHARGING WATER HEADER FPRESS.»indicated in the Control

Room. (1.,00)
b. Approximately what perceontage of the flow in "2' above is supplicd

to the cooling water header? (0.50)
¢+ Explain HOW/WHY requesting sinjle rod insertion causecs cooling

hesder flow to vary (include by how much the flow varics). (1.00)
[+ P The syztem flow in "8" gbove is less than the normal flow output

of one pump. List two (2) taps »tf the CRDE svstom upstreoam
of the flow sensing clement. (0.50)




2. FLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS FAGE b

- . ——

QUESTION 2.04 (3.00)

Concerning the Recircwlation System
8+ In asddition to a8 Recirc. Pump runback, what opcrationsl conditions

will cause 38 Recircs Pump Trip ? (setpoints arec regquircd) (1.00)
b. Frior to starting an ldle Recirc. Pump what coolant limitstions have

to be adhered to ? (be specific)., (0.7%)
c. When starting wp the Recirc. Pump snd oponing the dischsargc valvoos

what specific RX.paramector must be monitored and wiy 7 (075
d. For Dpovation of the Scoop Tubo Positioner with the Hordeorank |

1. How 13 the Elcciric Bresk reoleoeseo on the Fositiconer motor for

both the A-MG set and E-HGC sot. (0.50)
QUESTION 2.0S (3.00)

Answer the following with regard to the RHR systom snd 1ts various
modes of operation?

8. Match the following actionss eventsy or interlocks in Column A&

with the item in Column E that initiates that itcwm. (0.7%)
Columr A folumn E
1. Shutdown cooling 1solates S0 psig.fine)
Z« LPCI suto initiation (1in conjuction 7% psig (anc)
with hi DW pressurc) 2S5 ps13 (anc.)
3, Input to the Auvto EBlowdown Sys. 420 psig (inc.)

450 psig.(decs)

b, Explain the purpose of the RHR,- CONDENSING MODE of opecration . (1.00)

c+ Yorus Cooling msy be initisted st any timey reogusrdless ot whother or
not @8 LPCI initiation signal is present . ( TRUE or FALSE ) 77 tQ0.2%)

d. With a8 LPCI initistion signal preoscont list TWO (Z) separsto scts of
conditions that would allow you to 1nitiate COMTATIWNMEN( SFRAY. (1.00)

WUESTTION 2.06 (3.00)

a. MWhat are threce (3) signals that will csuse & dicscl gonerator to
automatically Emcrgency Start (exclude manualy» setpoints ARE

required)? (1.00)
b, When the Ewmerg. D/G is in the MAINTENANCE mode of operation 1t can
ONLY be manually started,LOCALLY ? ¢ TRUE or Falsc ) (0.50)

c+ List six ( 6 ) Emer3. D/C ongine faults that would prevent automatic
initistion and cause a3 shutdown of the Diescly indicsting whother or
not the trip would occuwr 1f & VALID LOCA signel werc present o (1.30)



7. FLANT DES1GN INCLUDING SAFETY AND EMERGENCY SYSTEMS

AHECIION 2.07 (2:.50)

Concerning the Reactor Core I[solation Cooling Sys. (RCLC) 3

a. List 3ll the conditions that will cause an avtomatic isolstion of the
steam line i1solation valvess 13-MOV-15 & 16 . (1.00)

b. 1f the RCIC sys. lurbine had been shutdown by an automstic trip signaly
which inadverntantly had come in and clearndy will the Turbine re-start
on 3 VALID initisting s19nal with no operator scbtion. ? Explain. (075

cs What is the rcason for the °*CAUTION®*s»*Do not opcratc the RCIC turbine
st 3 speed bolow 2200 rem. for an exteonded egoriod of Limce * 7 “(0.79)

QUESTION 2.08 (2.73)

Concerning the Standby Liquid Control Sys.i

8+ Once the SEBLC. sys. has initiated, what six (&) CONTROL ROOM 1ndications
could vou use to verify that thoe svstom is opersting propovly AMND in-
jecting into the reactor vessel ? ( 1.50 )

p. After initiation of the SELC. sys.ris 1t permissible to shut the systom
down ? ( if noty WHY.» if soy» under what conditions ? ) (T W

RUESTION 2.09 (1.75)

Concerning the OFF-GAS systcm

53+ List threei(3) conditions that will cause an avtomstic shutdown or Lhe
off-gas recombincr. (1.00)

b. What undesirable condition couwld exist with the loss of the recombiner
and subsequent failure of the lcad dilution fan to start ? (0.50)

Who ( by title ) showld bec notificd in the event the off-gss svs.
operating with the recombiner isolasted ? (0

i

)
SE
e/

QUESTION 2.10 (1.50)

Concerning the 1raversing In Core Frobe Sys.
8. List two (2) wvaluable opecrational paramctcrs that are devcloped from
signals gonerated by the TIF. sys. (1.00)
( include in your ans., how the signals are being used and what
information is being obtained )




3. INSIRUMENTS AND CONTROLS FAGF 8
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QUESTION 2.01 (2.+50)

No.1- Indicate at what RX. water leovels AEBOVE THE TO0F O THE ACTIVE FUEL »
cach of the following actions is dircctly initisted . If morec tham one
level appliesr 1ndicate all of the spplicable leovels. (1.50)

|

@8+ Direct recactor scram

be GStandby Gas Trecatmeont Systom starts

¢+ RCIC starts

e FRescior Low Wster level alsra annuncisetes
e+ Recirculation pumps trip

f. RFFs trip |
No.2 ‘
What is the high pressure trip sctpoint for the ATWES Recirc.Fump Traip and
how docs this compare to pressure sct point of the Relief Valves 1lifting ?

(1.00°

QUESTION 3.02 (3.00)

|
For EACH of the following conditionsy statc whether & scrame Nalf -scrame
rod blocks or no action is directly generated. For conditions that pro-
duce more than one actionr state the more scverc action (1.¢. half-scram

1% more scvere than a8 rod block). (3.00)

!

1

|

l

|

|

|

3. Loss of one RFS MG sct

b, Turbine trip at 25% power

. Two main steam lines isolateds Mode switch in RUN

d, AFRM B downscaley Mode switch in RUN

@+ Scrae discharge volume level is at 40 gsllonsy Mode switch o STARTUF
f. Recirc., Flow Comparator Irop. ( mode switch in shutdown )



3. INSTRUMENIS AND CONTROLS FAGE 9

MIECII0N  3.03 {3.00)

Match the radistion deotectors in COLUMN A with the appropriate
application(s) and characteristic(s) from COLUMN B, All items 1in

((ULUMN B .PPIYG (3.0)
COLUMN & COLUMN E
&« lon chamber 1. Usecd primarily a5 a dovice for grocise
measurcements or whore hiah sensitivity
b. Scintillation i3 roguired,
¢+ Geirger-rucller 2+ The size of the clectron avalanche is

proportional to the ori3inal incoming
radiation encrgy.

3. Uses & photocathode to convert light
into froe eloctrons.,

4, Normally wsed to sct dose rates.

S+« lhe same size pulse 15 geonersiod regardless
of the type and specific ionication
characleristics of Lthe radiation.

6. Normelly resds out in counts por minute.
7+ Main Steoem Line Radistion Monitors
8., Hain Stack flow Radiation honitor .

QUESTION 3.01 (3.00)

What effect will 3 complete loss of Reactor Frotection Svs.( RPS ) power
have on the following systoems or paramcters ? ( fully explain )

a, Recirculation systom. $ 0:79 )
b. EHC systom. ( 0.75 )
¢« Recactor vessel level. ¢ 0.75 )

d. Recactor level instruments. ( comntrol room and local inst. racks ) (0.75)



3. INSTRUMENIS AND CONTROLS FAGE 10
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RUESTLION 3.09 (2,50)

Concerning the Recirculation Systeoms

&, Under normal opersting conditionss what signals will cause a MG Scot
Scoop Tube Lock WITHOUT traipping the MC Sct ? ( 1.00 )

bs List two ( 2 ) conditions that will cawse a8 Recirc. Run-Backs, the
percent the pumps run back tosy and the reason for the runback.(1.00 )

¢+ You are in the proccss of starting up ( RX. Fowor is @pprox.2i % ) HWhst
two ( 2 ) control room indications could you wse to verify & Fecirc.Run-
Back. ¢ Q.50
QUESTION 3.0¢ (2.2%)

During the 4:00 pm. to 12100 mid. shift » at rated powery you recccive two
alarms on panel 09-6

1.0ff GAS line high pressurc. ( 20 psig. )

2.0ff GAS line high temperature ( 200 deg.F )
You notice that the condenser isolation valves 25-A0V-113 A and 113 B aroe
shut and condenser vacuum 15 decreasing .

5« Bascd on the sbove indications/conditions: WHAT HAS OCCURED ?+3nd whsat

sdditiongl automatic actions can be eupecctod ? £ §28 )
vs Bassed on the sbove situstion what would be your first Imme2AaT™8 sction ?
( 0.50 )
QUESTION 3,07 (3.00)

Concerning Refucl Operations and Fuel Servicing Equipment

8. There are no interlocks to prevent the refueling platform froe travers-
ing in the forward ( from the RX.vessel to the spent fuel poeol ) dir-
ection. { TRUE or FALSE ) (0.,50)

0. What safeoty precaution is takeon prior to weing the susilisrv hoist to
handle conteminated cquipment that must be keopt beoclow @ speocific wator

level 7 (0.50)
¢+ What purpose docs the Refueling Bellows accomelish during refucl oper-
ationsy and RX.vessel heatup and cooldown 7 (0.50)

d. What two (2) conditions will prevent the refucl piatform from traveling
toward the corer when the mode switch 1s in refuel 7 (0.50)

QUESTION 3.08 (2.00)

How is the integrity of ECCS piping inside the reoasctor vessel

verified during normal operation (include scnsing pointss speocifie
svetem(s) who's piping is verificdr why its vorificrd, and rosponso

of the instrumentation to a2 loss of integrity an your answer)? ( 2,00)

B —————— %y . = - - —— —— - - — -~ — -



3. INSIRUMENTS AND CONTROLS

RUEST11ON  3.09 (2.00)
During your shift » a Relief Valve fsils open + Following the Keactor Scram

and full P/C Isolation the vesscl rapidly depressurizes to below 500 psig.
a. What control room level instrumentation is accurate and what level inst-

rumentation would not be reliable during the above tranmsicent ? ( 2.00 )
( BERIEFLY EXPLALN )

QUESTION 3.10 (1.79)

Concerning the Msin Stcsm Systom
a.List three ( 3 ) functions of the Main Steam Linc Flow Restrictors.<1.00)
b.How many solcnoid operated pilot valves are associated with cach MSIV and

what 15 the purpose of cach. (0.75)




4. FPROCEDURES - NORMAL» AENORMAL,» EMERGENCY AND FAGE 12
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QUESTION 1,01 (2.00)

a. According to Fitzpatrickrs Radiation Protcction procedurer for scl-
ection of survpy instrumentss, list four of the five considerations that
should be taken into account prior to their wusc, (1.00)

b.Match the following HF. survey instrumonts in column $ 1 with the tyse
of radiation / contamination dotection being porformed in column & 2.

Columr & 1 Colimn #
1. Fortasble Gh survey moter. . Commonly wscd for measuraing bota-samma
( Eberline~- E-120 ) exposure rates., Has & range of 1 to
2. Portable Ion Chamber. 259000 wmrad/hr.
( Victorcene 740-F ) b. Vory sensitive instrument wecd for
3. Fortable 10n chamber. * sniffing * type surveys to detect and
( Teletector ) pinpoint the prescnce of bets & gamms.
4. Portable G.M. deotector. cs+ Not recommended for determining beta
( digi/master- 305rand contact ecxposuwices in high radistion
auto-digi/easter-305-B) areasr» but would be vseful for checking
an off-gss leosk in a large arca.
d. Commonly uwsed for measuring bota/3ammz
exposure rates i1n High-Rad arcas. Has
a ranige of 0,1 mr/hr to 1000 r/hr.
UESTION 4,02 (1.75)

Concerning F- EOF-32 » Small Break Accident.
8, Under what conditions can the automatic controls of an ECCS sys. be
placed in manual ? (1.00)
b+ List three of the four basic objeoctives you arec oxpocted to achicoversin
the event of a8 pipe breaky with respoct to the REACTOR CORE and its
CONTAINMENT . (0.75)

\JUESTION 4,03 (2.00)

Given the sct of indications listed belowr which eoxist following & valid
LOCAs state wheother or not adequate core cooling cen be assured. Justify
YOLT BNsSWer., (2.0)

~HPCI has ISOLATED due to low stecam supply pressure.
=All reactor water level instruments are off-scale LOWy with the
oxceoption of the fuel zone instrument which 135 off-scale HICH.
~Both core spray pumps have startcd, subscquontly tripped on over-
loads and CANNDT bo restarted.
“RHR pump 'A' 185 RUUNING with an injection path to the RFV (minimum
flow valve closed in loop 'A'. All other RHR eumos have f2ilcd to start
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PROCEDURES - NORMAL» AENORMALs EMERGENCY AND 13
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"(ozsuon 4.04 (2.25)

During your 4:00p to0l12!100 mid. shift there is an unexplained ( slow ) do-
crease in Primary Containment pressurc. Other than 8 suspeocted loss of Pri-
mary Containmenty what additional events couwld have caused this pressure
decreasc. Explain Why (0.25 for the eoveont, 0.50 for the reason)

IECIION 4,09 (1.50)

&« In asccordance with the Fitzpatrick Generating Station Emergeoncy Flan
Inplementation Proceduresy what are the EMERGENCY EXFOSURE GUIDEL LNES

for the following situations!( WHOLE EODY ONLY)
1. Life Saving and Reduction of Injury (0.5
7+ Operation of Equipment to Mitigste an Emergency (0.5
3. Either of the above two conditions if adagquate planning and
protection pormits., (0.5

\.aérmn 1,06 (2.00)

According to F-AOFP-1+( Recactor Scram )rlist the ismcdiate Oporstor sctions
you are to perform in the event of a reactor scram . (1.50)

(2.50)

V(lcs'a 10N 4,07
While controlling reactor pressure following & reactor scram and isolations

(MSIV
point
Evse)
8.How
DaNQOwWs

is the noxt valve to be sclected and WHY 7
c+As soon as conditions peormit

conventional means of controlling reactor preossurco.(be specific)

closure)r reactor pressure approaches the safetysrelief valve set -
following an earlicr auto- blowdowni According to F-0F-<1 ¢ Main Stoaes

you are direccted to reduce preossure to approsimetely 200 gsig.

could vou have possibly avoided this prossure tnerosse 2 (0.7%5)
having to select a2 safety/relicf valve for preossure reductionswhat

(0:73;‘
1ist two more
(1.00)

v 1e! Scram/Isolation resets



4. FROCEDURES - NORMAL» AENORMAL+ EMERGENCY AND FAGE 14

e e e e e e e e e

RADIOLOCICAL CONTROL

QUESTION A4.08 (2.50)

When operating the RHR System in the Shutdown Cooling Moder Frocedure F-0F-
1 states that anytime the resctor vessel is in 3 no or low flow condition
to increase vesscel level to 234.5 °*,

a8, What level instrument shouwld be wsed to verify 234.5° ° (0.50)
b. Why 18 this lovel incresse important 7 (0.75)
¢+ List threce problems that cowld occur if leovel wzs not increascd. (1.00)

RIESTION 4.09 (2.7%)

Concerning F-AOF-346s ( Stuck Open Relief Valve )

&+ List five (S) control room instrument i1ndications: including back pancls
that you could wuse to verify @ Relicf Valve 1s stuck open.(1.25)

b. Having unsuccessvily attempted Lo shut the stuck open RuVer Dv cveling
the valve control switch on pancl 09-4y what further action can vou
take to get the valve shut 7 (0,50)

c. It 15 determined that the problem exists at the Remote Relief Valve
Fanel. Concerning thisranswer the following:
1. Where 1s this panel locasted ? (be specificy (0.50)

2+ With the pancl encergizedr what further action can be taken 7 (0.50)

QUESTION 4.10 (3.00)

Concerning Procedure F-EOF-28»°"PLANT SHUTDOWN FROM OUTSIDE THE CONTROL
ROOM *1%

a8+ What are the immodiate oporator actions if the main control room
becomes wninhabitable ?(3 roquired) (1.9

b Where 1s RX. level and press. monitored owtside the Control Room 7 (0.95)

¢+ If the NCO is unable to shut down the plant prior to leaving the Control
Roome list Four (4) wavs to Scram the RX. (in order of prefrence).(1.00)




A+ FROCEDURES =~ NORMALs» AENORMAL» EMERGENCY AND PAGE 1S

.

-

QUESTION .11 (2.7%5)

According to F- EOF-2 (RPV control) and F-EOF-4 (Frimary Contairment Con-
trol)i

8. List the entry conditions for RFV Control» (include sctpoints),.(1.50)
b. List the entry conditions for Fraimary Containment Control. (1.2%5)
finclude sctpoints)
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TABLE 1I-3-1

PROPERTIES OF SATURATED STEAM AND SATURATED WATER (TEMPERATURE)

28

Volume #'/it Enthalpy, Btu/ib Entropy. Bru/ o nl
harad '::".“ Water Evap Steam Water Evap Steam Water Evar Steam ":'
" "N " M "re - 4 S %
n 008859 | 001602 3305 3305 002 107585 10755 00000 21873 21873 »
35 00999] | 001602 2948 2948 300 10738 10768 00061 21706 21767 35
ac 012163 | 001602 2446 2446 803 10710 10790 00162 21432 21594 &0
a5 0.14744 | 001602 20377 20378 13.04 1068 1 108'.2 00262 21164 21426 a5
S0 01779€ | €O1622 1704 8 1704 8 1805 1065 3 1083 & 003€1 2098C! 21262 | sC
60 0.2%61 001603 12076 1207.6 28 06 1088 7 1087.7 0.0555 20381 20946 60
70 0 3622 001608 BEZ 3 868 4 wr 05 1054 0 10621 00745 19902 20625 70
8d D 50¢8 cC.&7 €331 €231 4 T4 104F 4 1C8€ & C0s:2 ] 8224 e 03%% 62
80 063 . GOi€lD 4t | &€t | 56 C2 1048 7 11008 01115 18872 2008¢ 90
100 09422 001613 3504 35C €€ 00 10371 11051 01295 18530 19825 | 100
110 12750 c01617 2654 265 4 7798 1031 4 41093 0.1472 18105 19577 110
120 16927 001620 20325 203 26 8787 10256 11136 0.1646 1.76%2 193395 120
132 2.2230 001625 157.32 157.33 87 %6 10198 11178 01817 17285 19112 | 1%
140 28832 00162% 122 98 123.00 107.85% 10140 11220 01985 16910 1.883%5 | 140
150 3718 001634 9705 9707 117.95 1008 2 1126 1 0.2150 1.653¢ 1.8686 | 150
160 474) 001640 7727 77.29 12796 10022 1130.2 02313 16174 18287 | 160
170 $9%2 001645 62 04 62 06 137 97 996 2 11342 02473 1582: 182%5, 170
180 7.511 001651 50 21 50 22 148 OC 9902 11382 0 263! 1.548° 18111 180
190 9 340 001657 an s& 40 96 158 04 982 | 11421 02787 15148 17934 | 190
200 11.52¢ QOl&&d 3ie2 3564 168 2% 8775% 11460 02540 1 4822 1.7764 | 200 |
210 14 123 00i€71 27 80 27 82 178 .15 9716 11457 0.3091 1.450% 1.7625 ) 210
212 14 696 001672 26 78 2¢€ 80 18017 97013 1180 8 o312 14827 17568 | 212
220 17.186 001678 2313 2315 .B8 23 965 2 11534 0.324) 14201 .1.7442 | 220
230 20779 001685 19 364 19.381 198 .33 9587 11571 03388 13902 1729 | 2%
240 24 968 001693 16.304 16.321 208 45 9521 11606 03533 13609 17142 | 240
250 29825 001701 13802 13819 21859 9454 11640 0 3677 13323 1.7000| 280
‘260 35427 001708 11.74% 11762 228 7¢ 938 6 1167 & 0319 132423 16862 | 260
270 4] 856 0Cl1718 10,042 10.060 23885 9317 11706 03960 12765 16729, 20
280 45 200 001726 8627 8 642 24917 9246 11738 04098 1.2501 1.6599 | 280
290 §7.550 001736 7442 7 460 2554 9174 11768 04236 12238 16473 2%
300 67.005 001745 6 448 € 466 2657 9100 11797 04372 1.197¢ 16351 300
310 77.67 0.01755% 5 608 $626 2800 9025 11825 04506 1.172¢ 16232 310
320 89 & 001766 4 896 4914 290 4 8948 11852 04640 11477 16116 | 320
340 11799 001787 3770 3.788 3113 8788 11901 04902 10990 15892 | 30
360 153.01 00181) 2939 2957 3323 862 1 1194 4 05161 10517 15678 3&0
180 19573 001836 2317 2335 3536 8445 11980 05416 10057 15473 30
400 247 26 001864 1 8412 1.8630 3751 8259 12010 05667 09607 1.5274| 400
420 308 78 0.018% 1.4808 1.4997 3969 806 2 1203 1 05915 09165 15080 | 420
4 381 54 001926 1.1976 1.2169 4190 7854 12044 06161 08729 14890 &0
Al 466 9 00196 09746 09942 4415 763.2 1204 8 06405 08299 14704 | 480
480 566 2 00200 *~ 07972 08172 | 4645 7396 1204.) 06648 07871 14518 480
$00 6809 0020< 0.654% 06749 4879 7143 12022 06890 (07443 14333 S00
$20 8125 0.020% 05386 05596 5120 6870 11990 0.7133 07013 14146 520
540 9628 00215 04437 0 465 $368 6575 11943 07378 06577 13954 | S40
560 1133 4 0.022! 0.3651 03871 562 4 6253 1187.7 0.7625 06132 1.3767 | 560
580 1326 2 0.0228 0.2994 0.3222 589 1 5899 11790 07876 05673 13550 | 580
600 1543 2 00213 02438 0267% 6171 5§50 € 11€7 7 08134 NElGe 133301 600
620 178658 00247 01962 0.2208 646 9 506 3 11532 0 Bags 0 468 1.3092 | 620
640 20589 0.0260 0.1543 0.1802 6791 4546 11337 08686 04134 1282)1 | 640
b6l 23657 0.0277 0.1166 01443 71458 3921 11070 08995 03502 1.2498| 660
680 2708.6 00304 0.0808 0.1112 7585 3101 1068 5 09365 02720 1.2086| 680
700 3094 3 00366 0.0386 0.0752 B22 4 1727 9952 09901 0149 1.139%0| 700
7085 |32082 0.0508 0 00508 | 9060 0 906 0 10612 0 . 10612 | 70558
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1. PRINCIFLES OF NUCLEAR FOWFR PLANT OPERATION, PACE 16

e ——— -

THERMODYNAMICSy HEAT TRANSFER AND FLUID FLUW

ANSUWEFRS -~ FITZPATRICK -BS/02/12-LANGE» D.
,/:mswtn 1.01 (2.2%

@. 1. natural circulation line . 8. flow control range.
2, min, pump specd linecs 28 %, 9. Recirc, pump NFSH limit line.
3. min. power line. 10, Jot pump NFSH limit line.
A 50 % load line. 11, AFRM rod block line.
5. 75 % load line. 12, AFRM thormal scram.
&, 100 %X loead line. 13, Thermal scram trip-Clamp
7+ Fump constant speoed line. 14. AFRM- fixed scram.

(0,10 for each correct ans. )
b+ Recirc. pump NPSH limit +» to protect against cavitastion. (0.40)
¢+ This line i1s slightly concave becausci as core flow increcases core
inlet subcooling decrcascsy thereofor core thermal power 18 slightly less
gt full flow than 1t would be if the core inlet temperature did not change.
(0.50)

FREFERENCF

JA&F . LF., book #1 Tsb-Cs Scc. E. Recircs and Recirec. Flow Control Sys.
Performance Objective~ Describe the operation of the Recire. Flow Control
Lystems Power to flow oporating map FLG &7,

\/MJS“ER 1.02 (2.00)

Firsty convert psig. to psia. by adding 14.7 psi. Thensrefering to the
steam tables) 900 psia. = 532 deg.F
610 psia. = 488 deg.F

- 532 deg.F - 488 deg.F =44 decg.F / half houry or 80 deg./hr
(1.50)
NO. Trhe cooldown limit of 100 deg.F/hr has not been oxceeded. (0,50
RCFERENCE

JieAF. Thermodynamicsi MET.-222y p3.1-15. Enabling ob jectives»222.7.1 thru
222.,7.%5 . Tech, Spec, Thermal Limitations pa. 136 .

VinowER 1,03 (2,00)

C is the correct answer [0.5)1. The highest Xcnon concentration will be in
the centor of the core [0.5)y the high flux region from the previous
operating period [0.5). his will increcase the flux levels in the arca

of the peripheral control rods [0.5)y thus increoasing their worth.

REFERENCE
JeAF. LP. ¢ 237.5 pgs ¢ 10 Sagnificant effects of Xenon.~ Effect on CRN .

I T N T - wovoan o a s



5.10 During startup (power = 1 watt) a rod is pulled and a 60
second period is observed.

a)

b)

Answer:

a)

b)

With no further pulling of rods, can the operator
maintain this Reactor period for 30 minutes?

Explain your answer.

By pulling rods can the operator maintain the 60
second period for 30 minutes from the 1 watt power level?

Explain your answer.

P = Poet/‘ = ] watt elBOO/GO sec = 1.06 x 1013 watt
= 107Il
No (0.5)
Moderator coefficient would turn it. (1.0)
No (0.5)

Power at end of 30 minutes would even exceed max. MWT
for Fitzpatrick. (1.0)

Ref. Equation sheet,

5.10

(1.5)

(1.5)



5.11 Fitzpatrick is operating at full power when the Feedwater

Controller malfunctions causing a complete loss of feedwater.

A Reactor Scram will occur on low level. During the time
period %ust rior to the scram, is the Reactor Power
expected to increase or decrease? Give two reasons for
your answer,

Answer:
Decrease
1) Loss of feedwater causes less subcooling, more
negative AK/K due to more voiding.
2) Recirc. Runback on <20% feedflow decrease core flow.

Ref. NET 237.3 pg. 8, F-0P-27 pg. 3.

End of Section §

(2.5)

(0.5)
(1.0)
(1.0)



1. PRINCIFLES DF NUCLEAR POWFR FLANT OFERATLON» FACE

ANGWEFRS -~ FIIZFPATRICK ~0S/702/12~LANG 2y D.

\Ansu:n 1.04 (2.00)

3. Adds negstive rcactivity [0.25] due to the increasc in nouwtron
leakage - Moderator temperature cocfficient, (0.25] (0.5)
b. Adds negative reoactivity [0.25] due %o the 1ncrease in nowtron
capture in the fuel - Dogpler cocfficient. (0.291 {0.%5)
c« Adds positive roactivity [0.29] due to the decrogse in novbron
lcglagce = hederator tompcieturce tooffacacnt, L0000 (0.2
d. Adds negstive rcactivity [0.2%5) due to the increasce in noutron
leakage - Void coefficient., [0.295] (0.5)

REFERENCE
J«AF. Reoactor YTheory LF.# 237.4 Objective & 2327.3.1.9randl & +pa.2 § and
p3+ 16 Effects of Core paramcteors.

\/ANSﬂER 1.09 (2.50)

NO.C0.S]
Mermodynamic officioncy is 3 comesrigson of energy in versws onergy
out. £0.S) The increase in 3jencerator output resulicd from decreasing
the amount of stecam diverted to the HFP FW heoater. [0.9) This condition
requires additional energy output from the roactor to reise FW tomp to
the samc saturation temp as before [0.5] Thus» Lthermodynamic cfficiconcy
of the plant has gone down. [(0.5) More delta T across the heater would have
caused more extraction stcam to have been removed from the turbine.(0.5).,

REFERENCE

J&F . Heast Transfer & 228.1.1.10 and 11 .

JAF, MET, 222.9 and 222.10 Thormodynamic Cycle Anslysis.

JAF. MET, 222.10.0.3 & thru dv enableing objectives. Explain the Cross
Thermal Efficiencys Net Thermal Eff.sand Cross and Net plent Elec.out-
P'Jto



1. FRINCIFLES OF NUCLEAR FNWER FLANT OFERATION, FAGE 18

THERMODYNAMLCSy HEAT TRANLFER AND FLULD FLOW

- ——————————————————————— -

ANSHERS -- FITZPATRICK -85/02/12~LANGE, D,

\/<:IﬂER 1.06 (2.50)

8+ The subcriticsl nowtron level 1s directly proportiona! to the neutron
source strength. If the source strength doublessy the neutron lovel

douvbles., (0.50)
b+ The three variables are’d Source Stronathy K-effisand Time. (0+7%)
£« The case vhen K-eff.= 0,992 will tske longer Lo reach cewilibrivm. The

rezson for this 1s Lthat one wust weit foi Lhe last term un bLie seried

expansion to become insignificant. That i1is» until K becomes 1ns13-

nificant, This takes more termes as K - 1., (1.2%5)
REFERENCF

JAF. NET, 237.7 Subecritical Mult. and 237+7.1.4 Subecritical Fower Lovel.
AF . En.bleing Objectivo| 237070101&20

ANCWER 1.07 (3.00)

DECREASE.[0.5]
REASONS: ( 2 of 3 rcquired at 1,29 each)
1. Immcdiately the loss of fecdwater Tlow causcs @ decreese
in moderator subcooling which introduces negstive dk/k
into the core.
2. When feedwater flow drops below 20Xy the recirc. pumps
will auto runback to 20X, The decrcasc in core flow
causes an increcase in voiding which alse adds necgative
dk/k into core.
3. Decreoasing lovel in the downcomer will roduce the availsble
head for core circulation and wil! rosult 1n deocreagscd core
flowr and thus roactor power will decreaso.

REFERENCE
JAF .NET~- 237.4 Reactor lTheoryr moderator cocfficiont .
JAF . Recirc, and Fecdwator sys. 24% flow control runback 20% FW, flows

F-0F-27 Recirc«Flow Control.



1. PRINCIFPLES OF NUCLEAR FNWER FLANT OFERAT1ON» FAGE
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THERAODYNARICSy HEAT TRhN FER AND FLUID FLOW

ANSWERS -~ FIV1ZIFAIRICK -BS/02/12-LANGE, D.

ANSHER 1.08 (3.00)

8. Decrease (0.5) due to increcased void content in the core as flow
decrecascs (0.5).,

0e Increase (0.34) due to incresscd voirding in the core (0.33) and
recirc pump no longer taking 8 suction on the annulus (0,330

Decrease (0,34 due to stoegm flow doecreocase (0.323) and level
increase (0.33).
REFERENCE

JAF. SDLFP. 02-H: 021 Rccirc sys. o F-0F-27y Rocirc. Sys.
SDLP. 028-F RX. Vessecl Inst. and SDLFP 02-A RX. Vessel Internals.

\/‘g;uen 1,09 (2,29

19

a. At 500 deg.F (0.29)+As moderator tempcrature increascse noutron leskage

out of the fuel bundles is increased « The control rod 18 cuposcd to @

higher neutron fluxy thus rod worth increases. (0.505.,

b. The withdrawn rod. (0.2%5)» Neutron flux 1s higher in this arcar thus rod

worth 1s greater., (0.50),
c. At position v (0.2%5)» Voids st the top allow morc fast loakage and
less thermalffevtron fluxs therfore greater rod worth at the bottom.

(0.50)

REFERENCE

JAF. Reactor Theory. NET. 237.4 » Enabliug objectivesy 237.4.5.3¢ 1 thru 5.

wWEWER 1.10 (2,00)

AL 100 X power (Q.7%9)r At 4 % power you areo et oporating prossure but low
feedwator flow rate. NFSH 1s low due to 7= inlet being highs As power in-

vregses » pump inlet temperature 1s roduced due Lo miving 1n the downcommer

f= inlet is lower so P- sat., at inlet is lowers therefor NFEH is higher.
(1+29%9)

REFERENCE
JAF, ME1» 214.9.12+ pg. 12,



1. FRINCIFLES OF NUCLEAR FOMWER FLANY OFERATION» FAGE 20

THERMOD /NAMICSr HEAT TRANGFER AND FLULD FLOW

- —————————— . —————— -

ANSWERS -~ FIVIFATRICK ~BS/02/12-LANGE, D.

sAwn 1.11 (1,50)

8. VOID COEFFICIENT (0.25)» adds negative reactivity (0.25)
b. FUEL TEMP. COEFFICIENT (0.2%)s adds necgative recactivity (0.29)
¢. MODERATOR TEMPERATURE COEFFICIENY (0.2%)y 3dds positive rosctivity (0.

REFERENCE
JAF . NE1. 237.84 Rcaclivity Coefficionts.,

r
N



2. FPLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTE#HS FAGE 21

e . L L I ——

ANSMERS -~ FITZFATRICK =05/702/712-LANGE» D.

LJQNSH(R 2.01 (2.50)

1. Scram discharge volume high level scram bypasscd

?+ Refuel Platform over the core and fuel grapple not full up
Grapple fucl loaded (400 lbs)

Frame hoist fuel loaded (400 lbs)

Trolly hoist fuel loaded (400 1lbs)

Scrvice pletform loaded (400 1lbs)

SELECTION n® @ sccond ROD ¢ with onc rod not full ir

3
K]
9

- > * B9

7
( Seven correct answers at 357 each ) = 2.50 for full credit.

REFERENCE
JAF, LF. book % 2 Tab L- Recactor Man. Control & RF1S svstoms. Refueling
Interlocks / Mode Switch Fosition.

y/;NSHER 2.02 (2.,00)
8. Yes. These valves may be closed for periodic testing and maintenance
under strict Administrative Controls. (0.25)

With either valve closedr 1f the not drained alerm should come in» tLhe
valves should be opened. If the vaelves cannot be cpencdy commence @ con-
trolled shutdown. (0.50)

b: Reactor Fressure +» (0.25)

¢+ NO, (0.2%) This switch is only active in the Refuel or Shutdown MODE
switch positions. (0.50)

d+ FALSE (0.29) This Rod Elock trip is never bypasscd .

REFERENCF
JAF LF. Book # 1 Tab E - CRD.HYD.+ Tech (Spocse scc:3.3 CRD: svys. Opor.,
and LF. SOLF~071~-RMC ARFIS sys. Objective ¢ 4 p3.4 S.

‘/%usu:n 2.03 (3,00

a. S9 gpmr scceopt S5 - 60 gpm (0.33)for flowi 240 psid.raccopt 250-270psid
(0.33) for flow.i 1390-1180 (0.33) for charg3ing wator pross.

De Approx. P70 X or LoA0TT gem. (0.50) - all 4F ST !

€+ When @ rod 1s inserteds one set of stabilizing valvess, @ valves,
close (0.9) to direct 4 gpm (0.5) to the CRD and awsy from the
cooling water header.

de~ minnimum flow line (0.29)
= recirculation pumpg seal purge (0.29)
REFERENCE

JAF = Procd. F-0F-2% and LF.#50LP-032 CRD. HYD. SYS.




2. PLANT DESIGN INCLUDING SAFETY AND EMERGENCY SYSTEMS PACE 22

- - -

ANSWERS -~ FITIFATRICK -05/702/12~-LANCE» D.

JﬁNSHER 2.04 (3.00}‘_"

3. Reactor Low Level ( =38 * ) and/or Reactor High Fressure (1120 psig.)

(1.00)
be Verify the coolant temp. ir the i1dle loop is within S0 dog. F af the
coolant toemp.s of the RX. vessecol., (0.50)
Verify that the coolant temp. between the upper and lower rezions of
vessel are within 145 dealF (0.50)
cs Closely monitor the AFRM chrt reocorders. 0:25)
The increoascd flow wi'l greatly affect RX. Fowor. (0.2%9)
d. On * A *stake the bresk relea:zc lever to the release pusition. (0.25)
On * B *» tighten both red knots on top of the break. (0.23)
REFERENCF \
JAF . F-0F-27 Rceirce Sys. Pg. 12'~17.
}£SHER 2,05 (3,00
a. 1, ps13
2. RS

b« During Recactor Isolation(.29)» RHR svs., in the Condonsing Mode
operated in conjunction with the IC sys.(+20 J)» 1n the casec of loass
of main feedwater flow(.25)¢ to reduce or maintain RX.press.(.25).

c. TRUE ., (0.,25°

4. Condition % 1- Containment Spray control switch in Manwal (.1464) and

psia
(0 25 cach) :["" fares
R

containment pressure of 2.00 psig.(.166) and containment spray ovorride

= kevliock switch in Override (.144), (0.50 total pts.)
Condition & 2- Contezinment spray control switch 1m marnuzl (,12%) AND
contsinmont pressine of 2.00 psigs (.123) AND vessel lovel O * (1295
AND LFCI imitiretion signel SEALED-IN (.12%)., (0.50 total pts.)
REFERENCE

JAF. LF . Book & 2- 1ab-Q » SOLF & 10 RHR., Sys. and F-0OF-13+ RHR Svs.




DESIGN INCLUDIRNG ¢

_At:iiE Y AND

EMERGENI
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(0.25) Follo

3 turbine trip from any
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o minimize Lhe )
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DS ¢ Of @ water hammi 0 ow reversal i the
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FLANT DESIGN INCLUDING SAFETY AND EMERGENT




3.

ANSWERS

‘/wsuen 3.01

INSTRUMENTS AND CONTROLS

-

== FINZFATRICK

(2.50)

~-8S/702/12

~LANGE »

’]:. FT‘:'

(0':5)'

D.

for cach correct ans.

the sccond

FAGE 295

)

o
IC 1ires

two &t

(0.25) and the last scven at 1140 gsig (0.25).,

8. Rx. Scram = 177°

b, SGfS starts = 177°

re RCIC Init. = 1246.5"* ( 0.2%5
d. Low Level alarm = 196.5°

»s FRecirc. Pump Irip = 126.5°

f. Fis Feood Fump Trap =222.5°

tha. I1he ATHS Rocarc. Fump Trip 1s sct ot

two relief valves lift at 1090 psig.s
1105 psig.

REFERENCE

JAF. SDLF. 02 By Co» Dy Ev Fo-
ANSWER 3.02 (3.00)

8. half-scram

bs no action

s half scram

d« rod block

e, SCram

f. rod block

. (0.50 for each corrcoct ans.)
REFERENCE

JAF. SDLP.-071 RMCS.

SOLP.-02H,021.

Recirc. sys.

GDLP.~-07A-E Newutron Monitoring Sys.

c‘%SNER

3,03

8. 2y 4y Ty
bo 19 3"
9 57 6
(0 cach)

L
REFERENCE
JAF . SDLF.~ 17,18 (

(3000)

Frocess

and Ares Kad.Monitors )

Recactor Vessel Instrumentation

SDLP.- 28 & 01A ( Condenser Air Removal and Off Gas )

(3.00)




3. INSTRUMENTS AND CONTROLS FAGE 26

ANSWERS -~ F11ZFATRICK ~85/702/12-LANGCE, D,

"IK;SHER 3.04 (3.00)

a. A complete loss of RFS will cauwse a8 scram « The Recirc. pumps will run
back to 26 %X when less than 20 %X feed flow is scensedy or vesscl level i1s
less than 1946.5 without Doth feoedwater pumps running. (0.75)

b. The EHC pressure regulator will sense 8 decreazing pressurc 8t the avi.
press. manifold and close the TCVss « The turbine will Lrap on roversc
power .+ The BFVss will opon 1f the av3e. manifold press. riscs above 920
reige (0,75

s Loevel will 1nitially shrink due to void collapse and then reoturn to near
norma]l with the smaller void reformation following the scram « (0.75)

d. RPS does not supply power to RX. lovel instrumentation.No effeoct.(0.75)

REFERENCE

JA4F, SDLF. 71 3 & b » & 93. RX: Level & Inst.
SDLP- 94-Cs EHC sys.
F-0P-27+ Reocirc. Sys.

\/ﬁNSuER 3,05 (2.50)

3+ Loss of control signal.
MG Set control power transfer ( 3 correct ans € .32 cach )
Loss of powcr to the scoop tube positioner

b. 1. FW flow < 20 X runback to 26 X speced to protect against cavaitation.

env) (0.50)
2+ RX, level < 196,%" without both fecedwater pumps runnings runback tno
44 ¥ to proteoct sgsinst cavitation. (0,50)

¢+ Red runback light on pancl 09-4 (0.295)
Rocircs Flow Limit Annunciator, (0.25)

REFERENCE
JAF+ Frocd. & F-0F-27 RKRceccirc « Sys. pg. 11-13 .

NANSHER  3.06 (2.25)

8. EXFLOSION in the Aiiéchctor discharge piping. (0.75)

Automatic Actions:
1.Air Ejection steoam supply valver 29-FCV-107 shuts, (0.2%5)

2.Possible 1solation of Turbine Bld3. on high airborn activity. (0.29)
3.Main Turbine and RX. fced pump trip. (22.5%h3) (0.25)
4.MS5IV and Bypass valve closure on low vacuum ( 8°hg ) (0.295)

b. Marnually Scram the Rcasctor. (0.50)

REFERENCFE

JAF. Special Procd.F-AOF-4,"Explosion in the Air Eiccticon Off Gas Linc.*

Evmetoms Avtomatic Actions /7 Deeorator Acti

il




3. INSTRUMENIS AND CONTROLS FAGE 27

ANSWERS -- FI1ZPATRICH -B5/02/12-LANGE» D.
\/fz;utﬂ 3.07 (3.00)
a. TRUE (0.50)

bs A stainless steel jaming button must be installoed on the hoist cablo.(.S
€+ During refucling it provides a8 seal betwecen the vessel flange and the
drywell, (0,29%)
During heatup asnd cooldown i1t accomodstes the diffeorential cxpansion
that occurs. (0.295)

d¢ 1. Moce than one control rod withdrswn. (0.25)
¢+ Retveling platform position switch opones (0.25)
REFERENCE

JAF, F-0F-66+Refucling Equipment, pg. 51
JAF., SDLF-19y F13. 19-2 Refucling Bulkhead and sssociated Eellows.
JAF . SDLFP-97/Ay Fucl Handeling Equipment.

6//:NSHER 3.08 (2,00)

A differential pressure secnsor 1s wsed to confirm the integrity of the

CORE SPRAY piping within the rcecactor vesscl ( betweon the inside of the
vessel and the core shrouwd).

To continuously monitor the integrity of the core spray pipinge 3 Dolta P
switch measures the pressure difforeonce between the two loopsy which 1s
effectively the inside of each Corc Spray sparager pipor just out:ide

of the Rx vessel. If the core spray sparager is intacts this pressure
difference will be zero. If integrity is lostsy this pressure differential
will include the pressure drop across the steam seperator. Alarms at, 5 psid
in the control room (2.00)

REFERENCE

JAF, SDLF.-14 + Core Sprzay Svs.,

JAF. Performance Objective # 1014 .3-02y Lic. Qual Std.
JAF . Annunciator response procd. Vol.-1y 3larm 9.3.3-1

VnsuEr 3,09 (2.00)

3. GEMAC. and FUEL ZONE level inst. are sccurate. ( 0.50 each )
The WIDE RANCE YARWAY level inst. are not reliable. (0.50)
rcasons Flashing in the refrence leg. (0.50)

REFERENCE
JAF. F-EOF-1 pg. & 15 .



3+ INSTRUMENIS AND CONTROLS FAGE

———————————— - ——————— -

ANSWERS -- FITZFATRICK 85/02/712-LANGE, D.

\Ansun 3.10 (1.75)

a8, 1. Restricts discharge and protects vessel internals from large D/F.

(0.322)
2. Provides signal for MSIV closure. (0.22)
3. Frovides stoam flow signal to FWCES. (0.32)
b, Three solenoid operated pilot valves. (0.2%5)

1.0ne AC and one DC for normal operastion. (0.25)
2:0nc test zi1lotl soleonoid for cslow closure 2

REFERENCE
JAF., F-0OF-1 Main Stcamr pg. 3-6.

28




4, FROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE 29

- e e ——

-

ANSWERS -~ FITZFATRICK ~85/02/12-LANGE» D,

ANS“ER‘. 2.0 “"(2.00)
8¢ 1. Sensitivity of the instrument to the tvpes of radistion and/or con-
tamination present.

« Ranges aof the instrument with respoct to expected lovels of rad -
iatiorlo

3: Limitations of the instrumont with rospoct to humidit,e tomporaturcy

[l 25
4, Current calibration of the instrumont.

>
‘

S+ FProper response to check sources. (any four at .25 cach)
b, #1=by #2=3y #3=ds, #4=c (0.25 for each correct ans.)
REFERENCF
JAF. Radiation Frotection Frocedure 2.4.3
NSWER 1,02 (1.75)
a. 1. Misopeovation in sutomatic 1s confirmed bv st least two indopondont
process parametor indications. {0.50)
2+ Core cooling is assured. (0.50)

b+ 1. Maintain Core Cooling.
2+ Limit the releasc of off-3as radistion.
3. Place the Reactor in 3 safe stable condition.
4, Kecep the Torus bulk temp. below 120 deg. F. (any 3 a3t .25 ea.)

REFERENCE
JAF. F- EOF-33y Small Eresk Accident.

ANSHER 1.03 2.00)

Adequate core cooling 1s not asswured. (1.00)
With both Core Spray loops out of service and only one RHR pump available
for injectiony the definition of adaguatc rore cooling cannot bc mct,

REFERENCE
Mitigation of Corec Damage » JAF. RX. Corec Cooling Bsscs. Sece. 3.9+ p3. 126

of Tech. Specs.




4, FPROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE 30

e

-

ANSWEFRS -~ FITZFATRICK 85702/ 12-LANGEs D,

ANSHWER 4.0 (2.295)

Three events:
1. Decreasc in Supp. pool leveli As level decreases the nitrozcn must oc-
cupy @ larger volumes resulting in decrcased Drywell pressurc
7, Increase in bsrometric pressured The Drvecll preossurc anstroments aro
2ll refreonced to atmosphere thercfore an incrcease 1n slmosp oric press.
pliene 3 decyggse in D/W prosz.

3. A docrease in D/W or chilled water tompd An increasc in cooling cap-
acity in the D/W from the D/W coolers and chillers will decrease D/W
pressure. (Other recasonable ans.acceopted 1if substantiated)

( 0.29 for ecach event: 0.50 for ecach reason )

REFERENCE
JAF . ProcedurcyF-AO0F-9 Loss of Frimary Contzinment Inteogrity.

ANSHER 1.05 (1.50)

8. 1Y) 75 R
2 25K
2) 12 R

REFEFENCE
JAF. Radiation Frotection Procedures 2.7.4 » Emergency Exposure Guidclines.

ANSWER h.06 (2.00)

Immediate Operstor Actions:
1. Flace the Modc Switch in Refuel. (0.33)
7. Insert IRM and SRM detectors into the Core. (0.32)
3. Verify the Rx. is shutdown by obscrving Fowcr deoeressc. (0.03)
4, Confirm 3ll control rods are insertcd to or beyond position 00 by i
a. bypass the SDV. hiagh level trip. (0.,165)
b. Attompt to resct the Scram signal. (0.16%)
S. Orce the RX. 1is shutdown Trip the Main Turbinc. (0.33)
4. Roset N-2 supply to the drywell if it had isolsted from a group -2
isolation., (0.33)

REFERENCE
JAF., F- AFD-1+ Reactor Scram.




4. FROCEDURES - NORMAL+» AENORMAL,» EMERGENCY AND FAGE 31

-

-

ANSHERS -~ FITZFATRICK ~-85/02/12-LANGEY D.

SWER .07 (2.50)

2. With HFCI or RCICs if available . (0.75)

t. The SRV that discharges to the toruws 3s far away 23 possible from the
first SRV that asctusted. (0.25) To minimize local hesting of the Lorus
water, (0,50}

c. #1- Open MSIVss and control pressurc with the turbine bv-psss valvis,
GF\' \'\t)o:‘(."
$2- Operate the RCIC. sys. in the Steam Condensing mode.(0.50)
REFERENCE

JAFNFP F-0OF-1 scc S pg 1S5 & 16

\~/£NSHER 4,08 (2.50)

8. Refueling GEMAC level indication. (0.50)
b. To assure sdaquate coolant mixing thru natural circulation. (C.75)
r. Vossel stratification .

Loss of valid tcocmperature indication. (

Extreme case of vesscl boiling and pressurization.
(any two (2) 3t 79 each)

w

ra

REFERENCE
F-NP-13 RHR System pg 13

\/<:suzn 4.09 (2.75)

a. 1. Acowustic monitor (3larm’.
2. Tailpipe teomp. (3larml.
Generstor (cloctrical output). { any five (5) € 0.29 each )
Torus temp.
RPV, pressure and water oscillations.
4. SORV solenoid indicating light (showing encrgized state).
b Direct an operator to panel 09-45 ( relay room ) ‘0.25) and have him
pull the control powcr fuses for the SORV. (0.30)
¢+ 1. Reactor bwilding - 300 ft. eclev. North wall. (0.50)
2, Try cycling the C/8 azsins and if no actiorropeon PS. ckt.brk inside
the Reomote Relief Valve Panel. (0,50)

REFERENCE
JAF. Procd. F-ADOFP-34yStuck Open Relief Valve.

d & & ¢

A



4, FROCEDURES - NORMAL» AENORMAL» EMERGENCY AND FAGE
ST ORADIOLDEIEAL CONTROL - .~ . . o e
ANSWERS -- FITZFATRICK -85/02/12-LANGE, D,
\odsusk 4,10 (3.00)
a8+ 1-5cram the rcactor (0.5)
2-Trip the main turbine (0.5)
“-Loave the Mode switch in Run (this insures ®MS1IV closure) (0.50)
be KX, bldgo 300 ft. elev., NE. inst. racks. (0:50)
rs Manually trig the turbine 3t the front standard., (0.29)
Dz-energize RFS from Dist. pencis in the reley room. (0.25
Npen RFS MG set supply breaskers. (0.29)
Isolate and vent inst. air to scram valves. (0.29)
REFERENCE
JAF, F- EOP-28 Plant Shutdown From Outside The Control Room.
ANSHER 1.11 (2.75)
3+ 1+ RFV water lovel below 177°
2+ RFV press.above 1015 psia.
2. D/ press.above 2.7 psig.
A, HSIV isol. reogquired.
S« RX, scram roquiredy with RX, powcr * 2.5 % or cannct be dotermined,

b.

6, When dirccted by asnother EOF.
(0.25 for each correct ans.)
1. Supp. pool avg. water temp.> 725 deg.F
2. D/H avg.tewp., > 135 deg. F
3. D/W press, > 2.7 psig.

4, Supp. pool wator leovel > 0.0 in.

S.

Supp. pool water level € 1.5 in.
(0,25 for each correcct ans.)

REFERENCE
JAF . EOF-2 and EOF-4.
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TEST CROSS REFERENCE FAGE 1 i

GUESTION VALUE REFERENCE |

- ——— - ——— -

01,01 2,25  DJLOOOOOTD
01.02 2.00 DJL0000091
01.03 2,00 DJL000007?2
01.04 2.00 DJLO000093
01.05 2.50 DJL00000V4
01,06 2,50  DJL00000O%S
01.07 3,00 DJLO000OD74
01,08 3.00 DJLO00O114
61.09 2,25 DJL0O000127
01.10 2.00 DJLOCOO13O
01.11 1.50 DJLOO0O131
25.00
02,01 2.50  DJL00000O97Y
02.02 2,00 DJLOOOOOVN
02.03 3.00 DJLO000O??
02.04 3.00 DJL0O000100O
02,08 3.00 DJLOO0O101
2.06 3.00 DJL0000102
2,07 2.50 DJLO000121
2,08 2.75 DJLO00O122 \
02.09 1.75  DJLO000123 |
02.10 1,50 DJLO000124 |
25.00
03.01 2.50 DJL0000103
03.02 3.00 DJL0000104
03.03 3.00 DJLO00010S |
02.04 3.00 DJLO000106 |
03.05 2.50 DJL00O0124 \
3.06 2.25  DJLOO0O17S ‘
03.07 3.00 [0JLO000124 |
03.08 2,00 DJLO00O127 |
03,09 2.00 DJLO000128 |
03.10 1.75  DJLO00O13¢ |
...... \
25.00 }
\
04.01 2.00 DJLO000108 |
04,02 1.75  DJL0000110 |
04.03 2.00 DJLO0OO111 |
04.04 2.25 DJLO00O112 |
04,0% 1.50 DJLOOGCO113 }
01,06 2,00 DJLO00O117 |
04,07 2.50 DJL0O0OO118 |
04.908 2.50 DJLOOOO117
04,09 2.7%  DJLO000123
01,10 3,00 DJLOO00132



TEST CROSS REFERENCE

QUESTION VALUE REFERENCE

DJLOGOO1

100.00




Question and Answers to James A. Fitzpatrick SRO Exam - 2/12/85

5.0 Theory of Nuclear Power Plant Operation, Fluids and Thermodynamics (25.0)

5.1 Assume Fitzpatrick is at 100% power and flow. Condenser vacuum
decreases thus causing the hotwell temperature to increase to the |
saturation temperature of the new vacuum. This in turn causes the |
temperature of the feed water to increase. ‘

a) Would Reactor power increase or decrease? Explain. (1.0)
b) Would Core Flow increase or decrease? Explain.

Answer:

a) Decrease (0.25) Increased temperature of feedwater
would increase negative reactivity insertion of
moderator coefficient (0.75).

b) Increase (0.25) Core Flow would increase due to
reduced two phase pressure drop across core. (0.75).

Ref. NET 237.4 pg. 13 H228.8 pg. 31 H228.8 fig. 3-4.




5.2 Will the recirculation pumps have more NPSH at 4% or

100% power? Explain your answer fully. (2.0)
Answer:
More NPSH at 100% power. (0.5)

At 4% you are at operating pressure but low feedwater flow the
temperature at the recirculation pump inlet is nearer to saturation
than at 100% power where there is a Righer percentage of feedwater
in the downcomer causing the temperature at the inlet of the

recirculation pumps to be lower. (1.5)

Ref. MET 214.9 pg. 16. ‘



5.3 State whether the following increase, decrease or have no effect on
Control Rod worth.

a) Rod Density decrease. (2.5)
b) Gadolinium burning out.

¢) Void fraction decrease.

d) Moderator temperature decrease.

e) Fuel temperature increase.

ANSwer:
a) Increase
b) Increase
c) Increase
d) Decrease
e) No effect
(0.5 for each correct answer)

Ref: NET 237.4 pg. 19, 18.

8.3




5.4 wWhile Fitzpatrick is operating at 90% power, extraction steam
to the highest pressure feedwater heater is removed. An
engineer observed that the turbine load increased by 20 MW
electric and concluded that this action has improved (increased)
the plant's thermodynamic efficiency (not heat rate).

Is this conclusion correct? Explain your answer fully.
(Include what caused electrical output to increase). (2.5)

Answer:

No (0.5) thermo efficiency is a comparison of Energy In

to Energy Out (0.5). The increase in output results

from no steam being diverted to the high pressure feedwater
heater (0.5). Because the feedwater is now cooler, more energy

from the reactor is required to bring the water up to saturation
temperature (0.5) thus thermo efficiency is down (0.5).

Ref. H-228.8 pgs. 22-23.

5.4

{




5.5 Fitzpatrick has been operating at 100% power for 3 weeks,
when the Reactor scrams. You begin startup within 3 hours.

a) Which control rods have the highest worth? Explain.

b) Briefly explain why you must approach criticality
very carefully under these conditions.

Answer:
a) Edge Rods (0.5) Xenon poisoning is highest where the

highest flux was, in the center of the core - thus
edge rods have the highest worth.(0.5)

b) Because the high differential notch rod worth of edge
rods can cause short periods.

Ref. NET 237.5 pgs. 2 and 4, OP65 pg. 6.

(1.0)

(0.5)

(1.0)

(0.5)



5.6 What are the n
occur with 023
state whether the reaction produces a positive or negative
reactivity effect and which (if any) of the reactions occur
as a result of the Doppler effect?

gmes of the two major neutron reactions which
fuel during core 1ife? For each reaction

Answer:

Fast Fission (0.25); Resonance Capture.(0.25)

Fast Fission + Positive reactivity (because it contributes
more neutrons to overall neutron population). Resonance
Capture » negative reactivity (because it absorbs neutron -
thus reducing overall neutron population).

Resonance Capture.

Ref. NET 227.1 pg. 4 NET 227.2 pg. 4.

5.6

(2.0)

(0.5)
(0.5)
(0.5)

(0.5)




5.7 During a backshift, Standby Liquid Control (SLC) was

inadvertently initiated and almost immediately stopped
while the plant was at 90% power. You determine that

the total SLC pump run time was [15 seconds]. While
making your reports to plant management, you are asked to
determine if SLC ran long enough to inject any boron into
the Reactor vessel. From other sources available in the
control room, you have the following information:

1) Length of pipe from SQUIB VALVE to REACTOR
VESSEL - 100 FEET

2) SLC piping - 2 INCH INSIDE DIAMETER PIPING
3) SLC pump capacity - 40 GPM
a) Did boron reach the vessel?
b)  How long did it, or would it take for boron to reach

the vessel? (Show all work, consider instantaneous
pumn capacity).

Answer:

2) No (1.0)

2

b) Volume - xrlL = (3.14) %2 2(100) = 2.18 ft°

(2.18 £t3) x 7.48 gl = 16.3 gallons. (1.0)

ft
(16.3 gallons)/(40gpm) = .408 min = 24.5 seconds. (0.5)

Ref. NRC Exam Bank 0005421.
MET - 214.3 pg. 5.

5.7

(1.0)

(1.5)
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5.8 Fitzpatrick has three (3) thermal safety limits. List these
Timits and briefly describe the purpose of each. (3.0)

Answer:

1) MCPR (1.07) - to insure 99.9% of the fuel rods do not experience

2) LHGR - to 13.4kw/ft EOC - to insure 1% plastic strain on
cladding is not exceeded.

3) MAPLHGR - to insure that clad temperature remains below
2200°F during loca.

(0.25 for each limit, 0.75 for proper description).
Ref. Heat Transfer H-228.9 pg. 39.

1
|
|
|
|
|
i
|
|
transition boi1ing during a transient.
|
|
:
|
|
|

5.8




5.9 Concerning the figure given below (for thermodyramic cycle analysis):

a)

b)

c)

Answer:
a)

b)

c)

Identify the points corresponding to the high pressure

turbine inlet, and low pressure exhaust to the hotwell. (0.5)
Explain why there is no temperature increase between
points 4 and 1. (0.5)
What does the horizontal portion of the 1ine between
point 2 and point 3 correspond to. (Be specific). (0.5)
B
:
£
=
Entropy
Figure 1
3, 4 (0.5)

Vapor is condensing to liquid in a saturated environment
which is at the saturation temperature in the condenser. (0.5)

The vapor generation portion of the core where liquid
and vapor are saturated. (0.5)

Ref. Thermo Lesson Plan MET 222.10 pg. 5.

5.9




§.10 During startup (power = 1 watt) a rod is pulled and a 60
second period is observed.

a) With no further pulling of rods, can the operator
maintain this Reactor period for 30 minutes?

Exnlain your answer.

b) EBv pulling rods can the operator maintain the 60
second period for 30 minutes from the 1 watt power level?

Explain your answer.

Answer:

v p et‘/T = ] watt e

a) -

No (0.5)

1800/60

(1.5)

(1.5)
l
|

sec = 1.06 x 1013 watt

= 107mu

|
Moderator coefficient would turn it. (1.0) ‘
|

b) No (0.5)

Power at end of 30 minutes would even exceed max. MWT

for Fitzpatrick. (1.0)

Ref. Equation sheet.

5‘10




5.11 Fitzpatrick 1s operating at full power when the Feedwater
Controller malfunctions causing a complete loss of feedwater.
A Reactor Scram will occur on low level. During the time
period %ust rior to the scram, is the Reactor Power
expected to increase or decrease? Give two reasons for
your answer.

Answer:
Decrease
1) Loss of feedwater causes less subcooling, more
negative AK/K due to more voiding.
2) Recirc. Runback on <20% feedflow decrease core flow.

Ref. NET 237.3 pg. 8, F-0P-27 pg. 3.

End of Section §

5.11

(2.5)

(0.5)
(1.0)
(1.0)



6.0 Plant System Design, Control and”Instrumentation (25.0)

6.1 Concerning the diesel generator system.

a) With the engine control switch in standby what conditions
or actions will cause Emergency Diesel Generator No. 2 to
Start? (Include set points). (1.5)

b) If the field flash circuitry of the diesel generator failed
to operate, will the diesel generator still start and
produce power? Explain. (1.0)

¢) Explain the ECCS loading sequence on the Diesel generator
from the time of initiation to full loading. (Give time, in
seconds. Include times that diesel and loads start and are
at speed). (1.0)

Answer:

a) High Drywell Pressure (0.25); greater than 2.7 psig (0.25)
low Reactor level (0.25); 59.5 inches (0.25)
4KU emergency bus low voltage. (0.25)
Control room switch to start. (0.25)

b) Yes (0.5)
The generators are still capable of energizing due to
residual magnetism, (0.5)
¢c) 0 second Diesel initiation.
10 seconds Diesel up to speed.

11 seconds First RHR pump starts.
16 seconds Start second RHR pump.

(First RHR pump up to speed).
21 seconds Start core spray pump.
(Second RHR pump at speed).

(0.2 for each correct answer, values acceptable +10%).

(may also get that if one diesel does not start, the second
RHR pump will not start.)

Ref. F-0P-22 pg. 6, 7, and 39,

6.1




6.2 With regard to the Reactor Core Isolation Cooling System (RCIC).

a) What five (5) signals cause automatic isolation of the RCIC
Steam line isolation valves 13-MOV-15 and 13-MOV-16? (1.0)

b) 1f the RCIC turbine received and inadvertent trip
signal, which immediately cleared, would the turbine
restart on a valid auto initiation with no operator
action? (Briefly explain). (1.0)

c) There is a caution which states "Do not operate the RCIC

turbine at a speed below 2,200 RPM for an extended period
of time". What is the reason for this caution? (1.0)

Answer:
a) Manual (only if auto initiated)
High Area temperature.
High Steam line flow.
Steam Supply Lower Pressure.
Turbine Exhaust Diaphragm High Pressure.
(0.2 for each correct answer)

(Manual not necessary. If not included 0.25 for
each correct answer)

b) No, (0.25)

Following a Turbine trip from any cause, the trip
throttle valve must be manually reset at the turbine. (0.75)

c¢) To minimize the possibility of water Hammer (0.5)
or flow reversal (0.5) in the turbine exhaust

(may also say reduced speed will reduce cooling water to barametric
condenser and lube 0il - no credit taken off for this answer)

Ref. F-0P-19 pg. 4 and pg. 8.

6.2




6.3 As regards the Standby Liquid Control System (SBLC) Operating

Procedure (F-0P-17).

a)

b)

Answer:
Yes,

a)

b)

Ref.

After initiation of the SBLC system, is it permissable
to shut the system down? (If not why, if so under what
conditions?)

After a valid inftiation, 1ist six (6) control room
indications that you could use to verify that the SBLC
system is operating properly and injecting into the
reactor vessel.

(0.5)

Control tank level approaches zero, pump begins to loose
discharge pressure, or all rods in per EOP-3.
(0.5 for each of two correct answers)

Continuity 1ights go out

Alarm indication

Milliamp meters mounted on back of 09-03 panel! indicate
Low current flow to firing circuits

Power should decrease

Selected pump has red 1ight indicating running

SBLC pressure >RV pressure

SBLC tank level decreasing

RWCU system isotates.

(0.33 per correct answer, any 6).

F-0P-17 pg. 4, 5, 6 and 7.

6.3

(1.5)

(2.0)



6.4 With regard to HPCI:

a) Where are the HPCI rupture diaphrams located and
what are their purpose? (1.0)

b) Describe the valving sequence of the HPCl suction valves from

the CST and torus during an auto transfer from the CST to
the torus. Briefly state the reason for this sequence. (1.0)

Answer:

a) On the exhaus® line in the HPC! room (0.5) to protect
the exhaust Tine from over pressure. (0.5)

b)  The CST suction valve stays open till the torus suction
valves are open. (0.5) This is to insure a continuous
suction to HPCI during the change over. (0.5)

Ref. F-OP-15 pg. 6, SDLP 23 pg. 13.

6.4



6.5 Concerning the Main Steam System:

a)

b)

c)

Answer:
a)

b)

c)

Following a failure of the air supply to the accumulators how

many times can an operator actuate (manually cycle open and

.1ose) a relief valve from the air supplied by the valve's
accumulator? (0.5)

What are the two (2) purposes of the valve interlock
which permits two of the four steam lines to be closed

without scramming the Reactor. (1.0)
List Three (3) functions of the Mair Steamline Flow

restrictors. (1.5)
Five (5). (0.5)

To provide flexibility for testing (0.5) and to provide
for possible malfunction of steam 1ine isolation valves
during plant operation. (0.5).

1) Restricts discharge

2) Protects vessel internals from large Ao.

3' Provides signal for MSIV closure.

4, Provide steam flow measurement to FWCS.

§) Steam flow indication on 9-5 panel

(0.5 for each of three correct answers)

Ref. F-0P-1 Pg. 4.
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6.6 You suspect that a relief valve is stuck open. List five (5)
instrument indications in the control room, including
back panels, tkhat you would use to confirm that a relief
valve was stuck open.

Acoustic monitor (alarms).

Tailpiece temperature (alarm).
Generator (elec

Torus temperature.

RPV pressure and water oscillations.

Relief valve solenoid indicating 1ight (showing
energized state).

per correct answer, any 5).

. FSP-06 pg. 2 of 3.

Steam flow feedflow mismatch and level decrease.

Plant efficiency decrease.

(Other acceptable answers.)




Concerning the Recirculation System (Operating Procedure F-0P-27).

List the two (2) conditions that will cause a recirc
runback, the percent of pump speed the runback is set

for and explain the reason for the runback. Al s

S

which of the runbacks seal in?

than 202 (0.25) or
than 202 (0.2

recirc runback, t
10n, prevent axial

’

r
3

Reactor Vessel level less than 196.5" without both feedwa:er
pumps running (0.5), 1imit is 44% (0.5) to get you into the
range of one feedpump to prevent low level scram.

The 44% runback.

Ref. F-0P-27 pg. 4, 15, and 13




6.8 The reactor water cleanup system (F-OP-28) is operating in the
blowdown mode and discharging to the condenser. Indications
are as follows:

Cleanup inlet flow = 120 GPM

Cleanup flow to condenser = 50 GPM ‘

Cleanup flow to reactor is = 0 GPM

(1eak in pump room) 1
|

Non Regen outlet = 225°F

Using these indications 1ist three (3) auto actions that

should have occurred in the reactor water clean up system |
(include the parameter(s) which should have caused each

action. Setpoints are required. (3.0)

Answer:

a) System should have isolated, inboard and outboared; |
isolation valves should have shut (0.5) due to high |
nonregenerative Hx outlet (0.5) (140°F) (0.5). Leak should |
have caused high temperature isloation in the pump room (0.5) |
at T ambient +40°F (0.5), RWCU pumps should have tripped due |
to closing of any isolation valve (0.5).

Ref. F-0P-28 pgs. 3 and 8.

|

|
6'8 —_—_‘




6.9 Concerning neutron monitoring instrumentation:

a) What is required regarding LPRM inputs to an APRM, for
‘the APRM to be considered operable? (1.0)

" "

b) If the requirements of part "a" were not met, would you
be required to manually trip the circuitry? Explain why. (1.5)

Answer:

a) To consider an APRM operable there must be at least two (2)
LPRM's per level (0.5) in addition to a total of at least 11
LPRM inputs must be operable. (0.5)

b) Yes, (0.5). If the total number of LPRM's falls below 11,
an APRM inop. signal would automatically be generated
by the circuitry but if the 2 LPRMS per level is not met, the
circuitry will not auto generate an inop. This must be manually
initiated. (1.0).

Ref. F-0P-16 pg. 9

End of Section 6
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Procedures - Normal, Abnormal, Emergency and Radiological Control (25.0)

7.1 In accordance with F-AOP-1 "Reactor Scram":

a) Following a reactor scram from full power, if reactor
vessel is not isolated, how is reactor water level
and pressure to be maintained? With the Reactor vessel
isolated, how is the reactor water level and pressure
to be maintained? (1.5)

b) If instrument nitrogen is lost to the drywell instrumentation
what must be done? (0.75)

Answer:

a) Level-Feedwater pumps if possible, RCIC and/or HPCI. (0.75)
Pressure - Bypass valves

Level - RCIC and/or HPCI. (0.75)
Pressure - steam condensing mode of RHR, HPCI, RCIC
and/or safety relief valves.

b) Line drywell instrumentation up to instrument air, only
if instrument nitrogen can not be restored. (0.75)

. NRC Exam bank RRP0000203 F-AOP-1 pg. 3 and 2.




a)

b)

Answer:

a)

b)

. F-0P-40 pg. 5

7.2 With regard to the Reactor Building Closed Loop Cooling
System (RBCLC):

Your are cautioned against large temperature swings

in the RBCLC. What are the two (2) purposes of this

caution (i.e., what adverse effect could a rapid

temperature increase have and what adverse affect could

a large temperature decrease have)? (2.0)

During the winter, if the temperature of RBCLC can not be
held at or above 75°F, with TCV-101 fully open and two
coolers in operation. What action should you take? (1.0)

A rapid increase in temperature could raise drywell
pressure significantly. (1.0)

decrease could cause drywell to torus differential
to go out of specification low (> 1.7 psig). (1.0)

Throttle service water flow and if still can't reduce
temperature, remove one of the operating Hx from operation. (1.0)




7.3 A severe fire causes the NCO to leave the control room before he
can shut the plant down. List the four (4) methods, in order of
preference, that the NCO is supposed to do to scram the Reactor. (2.5)

Answer:
1) Manually tripping the turbine at the front standard.

2) De-energizing the RPS from the distribution panels
in the relay room (panel 5-6A, RPS A; Panel 5-6B, RPSB).

3) Opening the RPS MG set supply or output breakers
in the electric bay.

4) Isolating and venting instrument air to the scram valves.

Underlined items not required; 0.5 points per right answer, 0.5 points for
proper sequence).

Ref. F-AOP-43 pg. 2 of 4.



7.4 According to F-AOP-12 (Loss of Instrument Air):

a)

b)

Answer:

a)

(0.5
b)

Ref.

Identify four (4) automatic actions that should have
occurred as instrument air header pressure decreased
to 80 psig.

Does a loss of instrument air require a manual scram?
If not - why and if so under what conditions?

Loading of operating air compressors at 110 psig
decreasing.

Start of standby air compressors at 100 psig
decreasing.

Closure ¢ 39-FCV-110, service air isolaticn, at
95 psig decreasing.

Closing of 39-FCV-111, breathing air isolation at
85 psig decreasing.

per correct answer, set points not required).

Yes - If pressure continues to decrease and corrective
actions cannot be accomplished immediately, or if

an automatic scram occurs.

USNRC Exam bank RRP0O000201 F-AOP-12 pg. 2.

7.4

(2.0)

(1.0)

(1.0)



7.5 During rapid RPV depressurization to below 500 psig:

a) What level instrumentation will provide an accurate
measure of vessel level? (1.0)

b) What level instrumentation is not reliable under
this condition and why? (1.0)

Answer:
a) Gemac and Fuel Zone.
(0.5 for each correct answer)
b) Wide Range Yarway; Flashing in the reference leg.
(0.5 for each correct answer).

Ref. F-EOP-1 pg. 15.

7.5



7.6 According to EOP cautions (F-EOP-1) under what condition(s)
can an ECCS system be secured or placed in manual mode? (1.5)

Answer:

If by at least two independent in. cations (0.5)
1) Misoperation in automat.. mode is confirmed (0.5) or
2) Adequate core cooling is assured (0.5)

Ref. F-EQP-1 pg. 21.
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7.7 According to EOP cautions (F-EQP-1) under what three (3) conditions
would you as an SRO, be permitted to exceed the cooldown rate

permitted by technical specifications?

Answer:
1)
2)
3)

Conserve RPV water inventory.

Protect primary containment.

Limit radicactivity release to the environment.

(0.5 per answer),

Ref. F-EOP-1 pg. 27.

7.7

(1.5)



7.8 According to F-EOP-2 (RPY control) and F-EOP-4 (Primary
Containment Control):

a) List the RPV Control (F-EOP-2) entry conditions
[Including setpoints).

b) List the entry conditions for Primary Containment
Control (F-EOP-4) including setpoints.

Answer:

a) 1)
¢l
3)
4)

5)

6)

RPy water level below 177 in.
RPY pressure above 1045 psig.
Drywell pressure above 2.7 psig.
When MSIV isoiation is required.

Whenever a reactor scram is required and reactor
power is above 2.5% or cannot be determined.

When directed by another emergency operating procedure.

(0.25 points per answer).

Ref. F-EOP-2,

Answer:
b) 1)
2)
3)
4)
5)

Suporession pool water average temperature >95°F.
Drywell average temperature >135°F,

Drywell pressure >2.7 psig.

Suppression pool water level >0.0 inches.

Suppression pool water level <-1.5 inches.

(0.25 for each correct answer).

Ref. F-EOP-4 pg. 3.
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7.9 How is Boron injected upon the failure of SBLC valves to actuate? (0.5)

Answer:

CRD (0.5)
Ref. F-EOP-3 pg. 35 or F-AOP-37.

7.9



7.10 According to F-AOP-24 (Stuck Control Rod):

a) List the actions and any specific precautions/limitations
this procedure directs you to do to move or free a stuck rod.

b) If you are unsucessful in freeing the control rod what
two (2) actions must be taken.

Answer:

a) Increase drive water pressure.(0.25) If Ry is <650 psig
Timit drive water AP to <600 psid.(0.25) Attempt to purge
air from drive (0.25) (can only be done above 20% power with
RSCS out of service).

Vent drive piping.(0.25)

b) Electrically disarm directional control valves (0.5) rearrange
Control Rod Pattern or shut reactor down.(0.5)

Ref. F-AQP-24

7.10

(1.0)

(1.0)



7.11 According to F-AOP-31 (Loss of Condenser Vacuum) what actions
can be taken to minimize the rate at which vacuum is decreasing?

Answer:
Trip the recombiner.
Reduce reactor power.
Place spare air ejectors inservice.
Shut the vacuum drag valve.
(0.5 for each correct answer).

Ref. F-AC"-31 pg.

w
.

7.11
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7.12 In the event that a fuel assembly is dropped during fuel
handling, 1ist the actions you would take to mitigate the
consequences of the dropped assembly.

Answer:

Cease operation of the refueling equipment; refuel
floor shall be immediately evacuated.
The Control Room shall be notified by the licensed operator.
The Control Room Operator shall sound the evacuation alarm and
evacuate the Drywell and Reactor Building.
{plus any other reasonable actions)

Ref. F-EOP-31 pg. 2
or F-AOP-44

End of Section 7
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8.0 Administration Procedure, Conditions, and Limitations

8.1 According to Radiation Protection Procedures:

a) When are extended RWP's used and what is the maximum
allowable time an extended RWP can be issued for?

b) Under what two (2) conditions would you not use an
extended RWP?

Answer:

a) For certain routine repetitive functions throughout
the plant, (1.0) 1 year (0.5)

b) Where neutron radiation (0.5) is present and where airborn

radiation (0.5) signs are posted.

(also acceptablg: unknown conditions, contaminated level
>500,000 DPM/cm“, 10R/hr Beta-Gamma, maintenance in
radiation area)

Ref. Radiation Protection Procedures pg. 14 and 15, 29.

8.1

(25.0)

(1.5)

(0.5)

(1.0)




8.2 Define or explain the following term.

Secondary Containment Integrity

Answer:

Reactor Building is in tact (0.5).

At least one door in each access opening is closed (0.5).

The Standby Gas Treatment System is operable (0.5).

A1l automatic ventilation system isolation valves are
operable or secured in the isolated po.ition (0.5).

Ref. Tech Specs pg. 5.

8.2
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8.3 According to Shift Relief and Log Keeping (0DS0-4):

a)

b)

Answer:

a)

0050-4 states that each normally accessible pump will
be checked for abnormal conditions. List four (4) of
these abnormal pump conditions that are to be checked.

The off going shift supervisor or assistant shift
supervisor shall prepare Section “C" of the shift
turnover checklist. What is included in Section "C"

of the shift turnover checklist? (Include four (4) items
that must be entered).

Excessive packing leak off.

Excessive vibration.

Proper o1l levels in bearings.

Proper suction and discharge pressure and flow.
Exc ssive bearing temperatures.

Lubrication.

(0.25 for each correct answer up to four (4) correct answers).

b)

Technical Specification items (1.0)

Brief description, action statement, technical
specification no., date and time of expiration,
actual time, date.

(0.25 for each correct up to four (4) correct)

Ref. 0DSO-4 pgs. 5, 6, and 15.

8.3
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8.4 Which of the following events must be reported to the NRC
within 1 hour after the event has been discovered?

a)
b)

c)

d)

e)

f)

9)
h)
i)
3

Answer:

Receipt of Special Nuclear Material.
Theft of Source Material.

Changes in Security Plan made due to attempted theft of
Special Nuclear Material.

Attempted theft of Special Nuclear Materials.

Unaccounted for SNM (special nuclear materials) exceeding
applicable limits.

Report of raaiocactive contamination on package of
radioactive materials.

Severe accident involving 1icensed materials.
Loss of licensed materials.
Licensed operator becomes disabled due to a auto injury.

Personnel exposure of a terminated employee.

b, d, f, g, and h.

(0.5 for each correct answer).

Ref. Rules of Practice PSO #6 pg. 21.

8.4
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8.5 Fitzpatrick is operating at 90% power. You are to be the Shift
Supervisor From 12:00 midnight - 8:00 a.m. shift. During shift
change you are informed that during your shift the pressure
suppression - Reactor building suppression chamber vacuum breaker
instrumentation surveillence is to be performed. You are further
told it has been five (5) menths since this surveillence test was

last performed.

ifn-operable and the vacuum breaker pressure switch has a as-found

setpoint of 1.0 psid.

switin must be replaced and it will take two (2) weeks to get a
ncw switch.

They also inform you that the in op pressure

The instrument technicians performing the surveillance
tests inform you that one of the vacuum breaker's pressure switch is

XOOOOOOOOOCOOOOOOOOOOOONOONEAXOOOONNNNOONONONNOOEOOOOOOOOONNNNN X XXX

X

X TO ANSWER THIS QUESTION.

NOTE: USE THE ATTACHED SECTION OF THE TECHNICZ_ SPECIFICATIONS
FULLY REFERENCE ALL APPLICABLE SECTIONS X

X OF THE T.S. YOU USE TO DEVELOP YOUR ANSWER.
XXOOOOOOOOOAAOOONANNOOOONNNNNOONNNONONNNOONNOOXXXXX XXX XXX X

a)

b)

Answer:

a)

b)

What continued plant operation situation exists due to the
above conditions?

What action must be taken as a result of this surveillence
test?

You are in violation of Technical Specifications on
the maximum surveillance interval. This is a reportable
occurance. Section 4.7.4, pg. 177.

You are above the setpoint permitted by Technical Specifica-
tions on the 1.0 psig. Orderly shutdown shall be initiated
and the Reactor shall be in cold shutdown within 24 nrs.
Section 3.7.8.a, pg. 180a.

Ref. Technical Specifications pgs. 177 and 180a.

X

X

(1.5)

(1.5)

(1.5)

(1.5)




8.6 Define or explain the following term.

Primary Containment Integrity

Answer:

a)

2.
3.

Ref.

Primary containment integrity means that the drywell
and pressure suppression chamber are intact (0.5) and
all of the following conditions are satisfied:

A1l manual containment isolation valves on lines connected
to the Reactor Coolant System or containment which are not
required to be open during plant accident conditions are
closed. These valves may be opended to perform necessary
operation activities. (0.5)

At Teast one door in each airiock is closed and sealed. (0.5)

A1l automatic containment isolation valves are operable
or de-activated in the isolated position. (0.5)
A1l blind flanges and manways are closed. (0.5)

Technical Specifications 4, §

8.6
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8.7 Concerning plant staffing requirements.

a)

b)

Answer:

a)

What is the minimum operations shift crew composition
during full power operation, and during refuel or cold
shutdown?

Does a shift technical advisor have to be in the control

room at all times? (Explain).

Full Power Cold Shutdown/refuel

2 SRO (licensed) 1 SRO (licensed)
2 SRO (licensed) 1 RO (1icensed)

2 0 (unlicensed) 1 0 (unlicensed)
STA

(0.5 for full power correct, 0.5 for cold shutdown correct)

b)

No. (0.5) He is required to be on site and readily
available to the control room except during the cold
shutdown or refuel mode. (1.0)

Ref. Technical Specifications 247, 247a, 0DSO-1.

(1.0)

(1.5)



8.8 In accordance with Technical Specifications the reactor
was scrammed due to suppression temperature >110°F,
The reactor is now in hot shutdown suppression poo)
cooling is on and the suppression pool water
temperature = 98°F,

Can you place the reactor mode switch into startup? Explain
your answer fully.

Answer:

No, (0.5) you must be below 95°F in suppression pool 0.75).
Technical Specifications prohibits you from entering into an
operational condition while relying on an action statement.

Ref. Technical Specifications 3.0.D pg. 30a; 3.7A pg. 166.

8.8

(2.25)

(1.0)




8.9 Fitzpatrick is in the process of starting up, (mode switch in
startup), with all systems and components normal except that
“A" IRM is inoperable and bypassed. The "C" IRM now loses
power and declared inoperable. Can Fitzpatrick continue
startup in this condition? (Explain).

Answer:

a) Yes (0.5). Place the RPS A channel in the tripped position
within one (1) hour. (0.75)

Ref. Technical Specifications Table 3.1-1 pg. 42, 3.0.C pg. 30.

8.9

(1.25)



8.10 The technical specification 1imit on reactor coolant chloride
concentration is different at low steaming rates (less than
100,000 1b/hr) than at high steaming rates (greater than
100,000 1b/hr).

a)  Which condition (low steaming or high steaming) permits
the highest reactor coolant chloride concentration?

b) Explain the basis for your answer in part a.

Answer:
a) High steaming rate

b) At low steaming rates a more restrictive limit s
established to assure chloride-oxygen contamination
are kept within limits at steaming rates above 100,000 1b/hr
boiling causes deoeration of the reactor water thus
maintaining oxygen concentration at low levels.,

Ref. Technical Specification 3.6C Pg. 140, Bases pg. 149,
Figure 4.6.1 pg. 164

8.10
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8.11 Define or explain the following terms:

a)
b)
c)

d)

Answer:

a) The limiting conditions for operation specify the
minimum acceptable levels of system performance

necessary to assure safe startup and operation of

LCO
Core alteration
Startup/Hot Standby

operable

the facility.

b) The act of movin
the core su

the shroud.

¢)  The reactor mode switch is in the
position, the reactor coolant is ]
and the reactor pressure is less t

d) System operable when it i

intended function.

Ref. Technical Specifications Pg. 3, 1, 2, 4.

End of Section 8

End of Test
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g any component in the region above
pport plate, below the upper grid and within

Startup or Hot Standby mode
reater than 212 degrees F
han 1005 psig

s capable of performing its

(0.5)
(0.5)
(0.5)
(0.5)

(0.5)

(2.5)




