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SUMMARY: Three Senior Reactor Operations (SRO) and four Reactor Operators
(RO) were examined. Al] candidates failed the written examination and one RO
candidate also failed the oral operational examination.
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TYPE OF EXAMS: Initia

EXAM RESULTS:

1.
2.

REPORT DETAILS

1

| RO | SRO |

! Pass/Fail | Pass/Fail |

| | |
| | | |
| Written Exam | 0/4 | 0/3 |
| | | |
| | | |
| Oral Exam | 3/1 | 3/0 |
| | | |
| | | |
| Overall | 0/4 | 0/3 |
| | | |

CHIEF EXAMINER AT
UTHER EXAMINER:

SITE: D. F. Johnson
F. Jaggar (EG&G)




4 Summary of generic deficiencies noted on oral exams:

A.) A majority of the candidates exhibited difficulty in determining_the
magnitude, direction and time frame of changes to major plant para-
meters during transient conditions.

B.) In general, most candidates were weak in their ability to apply known
theoretical knowledge in the areas of reactor theory and thermo-
dynamics to practical applications, i.e., simple heat balance cal-
culations, and transient effects of reactivity.

2. Summary of generic deficiencies noted from grading of written exams:

A. Candidates did not demonstrate an adequate level of knowledge and
understanding in the following areas:

(1) operating and emergency procedures
(2) plant systems design
(3) instrumentation and controls

n

Greater than 40% of the candidates were extremely weak in theory of
nuclear power plant operation and thermodynamics associated with
plant transients.

3. status of Previously Identified Items

(Closed) Inspector Follow-up Item (29/85-03-01) - Training material pro
vided was inadequate for preparing RO/SRO examinations.

The training material provided on July 7, 1985 fo- the upcoming RO/SRO
examinations scheduled for October 1985 were reviewed by the cperator
licensing staff and found to be satisfactory. Procedures and system
descriptions were revised accordingly and were adequate for the pre-
operation of the written and oral examinations.

(Closed) Inspector Follow-up Items (29/85-03-02 and 85-03-03)
Procedures OP-3250, OP-3111 and OP-3001 were not revised to reflect
current system and plant status.

The fc'lowing Procedures were reviewed by the Region I staff:

A.  0OP-3001, "Large Loss of Load Without a Reactor Scram" Rey. 8, May
1985.

B. 0P-3111, "Malfunction of Primary Pressure or Level Channels"
Rev. 8, December 1984.

C. OP-3250, "Loss of a 120 Volt A.C. Vital Bus" Rev. 10, June 198S5.
OP-3257, “Loss of No. 2 125 Volt DC Battery Bus Power" Rev. 4.



Review of the above procedures verified that revisions were made to
reflect the correct and current plant status.

Personnel present at Exit Interview:

NRC Personnel

D. F. Johnson, Chief Examiner

NRC Contractor Personnel

F. Jaggar, EG&G

Facility Personnel

L. Laffont, Senior Instructor
D. Peirce, Instructor

Summary of NRC Comments made at exit interview:

Preliminary results from the oral examinations were discussed with the
licensee. The remaining process of grading the written examinations and
turn around time for results were also discussed.

Examination Review

At the conclusion of the written examinations, the Chief Examiner met
with licensee personnel to review the exam and answer keys to identify
any inappropriate questions re'ative to plant specific design and to
ensure that the questions will elicit the answers in the key and that
they reflect the most current plant status. The following licensee
personnel were present:

L. Laffont
D. Peirce

Attachments:

RO Written Examination and Arnswer Key
SRO Written Examination and Answer Key
Facility RO and SRO Examination Comments and Resolutions




ATTACHMENT |

U. €., WUCLEAR REGULATORY COMMISSION
REACTCR OFERATOR LICENSE EXAMINATION
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Use sererate resrer fur Lhe answers, Write nswers on one side only.
Starle auestion sheet on toe of the onswer sheets. Points for each
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e BSINCIELES DE_NUCLEAR_EOWER_PLANI_OBERAIION. PAGE * 2
IHEEMODYNANICSs HEAI _IRANSEER_AMD_ELUID.ELQY

QUESTION 1.01 (2.00) ' -
a., If the reactor is orereting in the rower rander how lond will

it take to raise rower from 20%Z to 40% with & +0.5 DPH Start-
ur rate? .

QUESTION 1.02 (1.50)
Compare the calculated Estimeted Criticel Position (ECP) for a
startur 15 hours afte., 9 trir to the ecituael Criticel Rod Fosition

(ACP) if the followin: e ‘ents/counditions ovecurred. Tonsider each
inderendently., Limit vour answer to!l

2+ ACP hisgsher than ECP.
b. ACP lower than ECP.

c. ACP would not be significaently different than ECF.

1. One Reactor Coolant Puer is storred one minute »rior to criticelite.

2, The stesm dump pressure controller setroint is incressed to 8 value
Just below the code safties setruints.

3, The startur is delaved 2 mure hours.

QUESTION 1.03 (2,000

If the Source Rande (SR) instruments indicate 50 c¢re with Keff
eaual to 0.9, Assuming BOC conditions enswer the following.

8, What would the SR instruments indicate if the rods were withdrawn
to bring Keff eaual to 0.9357 . (1.0)

b, How much resctivity was edded? (1.0)

(%2%x%k% CATECORY 01 CONTINUED OR NEXT FAGE ¥%Xxx%)



1..-BRINCIPLES OE _NUCLEAE_EOMER_ELANI_OPERAIION: PAGE 3

IBEEMODYNAMICS: HEAT _IRGUSEER_AMD_ELUID_ELOW

QUEST

Conc

ION 1.04 v2+S50) : - " g

erning the Moderator Temrerature Coefficient {MTC)» stuote whether
MTC value would be MORE NEG.» LESS NEG.» or NOT EFFECTED by each of

::: followins, CONSIDER EACH SEPERATELY.

3. Increase in soluble boron councentration.

b. BOC to EOC.-

¢, Fission Product puison buildur.

d. Burnable rosion rod burnue.

e, Insertion of control rods. 0.5 eachl
QUESTION 1.0S (1.00)

TRUE OR FALSE?

As Boron concentration increases’

0.

Moderator Temperature Cuefficient becomes less nedstive due to
increased neutron leakade. (0.3)

Koderator Temperature Coefficient becomes moure nedative due to
the increased resonance «bsorrtion factor. (0.5)

(x%%%% CATEGORY 01 CONTIHUED OR NEXT FAGE £XXXX)



1. _PRINCIPLES.OE_NUCLEAE_BOWER_BLANI_OPERAIION: PAGE * 4
IHERSODYNGNICSs HEAI IBANSEEE_AND_ELUID_ELOW

QUESTION 1.06 (4.00) ' - ' k

Usind the attached Xenon worth curves Fid, 1.1y enswer the following.

3. Power at TO was at 70%Z., What wes the serroximete ruwer level

between T1 and T27 (1.0
b. What was the lendth of tise between T2 and T37 (1.0)
c. What harrened at T27 (1.0)
d. At tisme T4...

1. All Xenon production storred.

2. lodine decaw tu Xenon has storred.

3, All Xenon production remasins constenty but the burnout incresses.

4, Xenon production directls from fission has storred» but Xenon

production frum decay of Iodine continues. (1.0)

QUESTION 1.07 (2.00)
After a secondary calorimetric and adiustment of the Power runde inst-

ruments it is discovered that the Auxiliary Feedwoter Pumrs were
orerating., HOW and WHY would this occurence effect the power ransge

indication.,

(®2%%%% CATEGORY 01 CONTINUED ON NEXT FPAGE xx%xtrx)



1.._PBINCIBLES DE_NUCLEAR_EONER_EBLANI_CEEEAIIOH: PAGE 3
IHEEMODYNOMICSs HEAI _IRANSEER_AND_ELUID.ELOW

QUESTION 1.08 (3.,00) ' ~ . »

Use the steam tables and associated Mollier chart to answer the auestions
belows label auantites with rrorer units.

3. During cooldown and depressurizationr wou are required to remain 30
dedrees F subcooled. As the pressure decresses throudh 2085 psisy
what is the maxisum Tave allowed (nearest desree F)7 (1.0)

b, Stesm is leaking from & rire flaride to atmosrhere, A thermocourle
placed in the leakade stream reads 400 desdrees F. What is the

desree of surerneat? (1.0)

c. 1f the thermocourle in part b had read 360 dedrees Ty and the stean
pressu.,c inside the epire was 560 rsiar what would sou estimate the
stvam temperature to be at that rressure? (1.0)

QUESTION 1.0°9 (2.00)

It is desired to modify & closed-loor systems such s the CCW sustem»
to double the flow. You have three chuices to accomrlish the modificaetion.

1., Double the sreed of the present rumey which is a single ustade Pumr.
2 Add another identical pume tu vrerate in parrallel whith the existing

PURP .
3. Rerlace the present pump with 2 two stade rumr.

a. WNhich of these choices will double the ,.ow and result in the least
pumpr Power consumprtion? (0:.3)

b, EXPLAIN the reason for YOUR choice and WHY wou reJected the other

twu choices. (1.95)

(®2%%%x CATEGORY 01 CONTINUED OW NEXT FAGE *¥%%%)




' 1e__PBRINCIPLES_DE_NUCLEAR_BOWER_BLANI_OPERAIION: PAGE * &
IHERMODYNOMICSs HEAI IRANSEER_AND_ELUID_ELOW

QUESTION 1.10 (2.50) - L .

3, How would the delta T during netural circulation compare with
the 100% rower delta T7 (0.5)

b, Assuming that the Tave is beind maintained constent during
natural circulation., What would hapepen to the delts T if heat
removal was storred from the steam deneratorsT (0.5)

c, What are three items that an orerator cen check to ensure that
natural circulation is setisfactory? (1.93)

QUESTIJON 1.11 (1.50)

Critical Heat Flux (CHF) is defined as the hest flux at which
Derarture from Nucleate Boilindg (DNB) occurs. For an INCREASE
in wach of the parameters belowr state how the CHF will chende.
(Coansider easch rparameter seraratelw.)

Lismit wour answer to Increases Decresser or Remains the Same.

3, Reactor Cooulant Flow Rate.

b, Reactor Coolant Temrerature.

¢+ Reactor Coolant Pressure. (1.35)
QUESTION 1.12 (1.00)

Explein the resronse of ruwer AND Tave if twu minutes of
Emerdency Boration is reauired while the resctor 13 at

10

-8 amrs and 515 F.

(k%%%x% END OF CATEGORY 01 X%x%%x%kx)




2...SLANI_DBESIGN_IMCLUDING.SAEEIY_SWD_EHMERGERCY_SISIENF

QUESTION 2.01 (3.00)
3. iihat is the NORMAL water surply to the suctions of the staam
driven EBFP and electric driven EBFP? (1,0)
b, State two sererata methods of surpluind steem to the SDEBFP.
¢, State the alternate and/or emersency sourcel(s) of water svailable
to the steam denerators. «€1.0)
QUESTION 2.02 (2.00)
3. What is the purrose of the Auxiliarg Gouvernoer in the Main
Turbine Control Systea? (1.0)
b, What are the conseauences of pullinyg the Auxiligry Governor
Test Lever OUT while the reactor is at 100X power? .(1.0)
QUESTION 2.03 (2.350)

The following pertain to the Elicerical Distribution Sustes at
Yankee Rowe.

What is the lensth of and basis for the time delaw in staorting
the Migh Pressure Safety InJectioun (HPSI) rumprs uron reciert
of a2 Safety InJection Sidgnal? (1.0)

What is the voltade sbove which the diesel denerator outeut
breaker will automatically clouse? (0.95)

State the FOUR alares and trirs that are affected by the *RESET®
position on the emerdency diesel senerator locael start switch, (1.0)

-

(%2%%% CATEGORY 02 CONTINUED ON NEXT PAGE %Xxrxx)



‘2.--fL.ﬂI-DE!IGU-IUCLUDIHG-BAEEIX-‘HD-E!ERBEHCX-SISIEBS PAGE ° 8.

QUESTION 2.04 (3.00)

2, State the rpurrose of the SI Accumulastor. (0.3)

b, At what pressure is the SI Accumulator indected into the MCS and
what volume is .nJected (cu., ft.)7 (1.0)

¢, State the purrose and the normal crerating pressure of each of
the three compressed nitrosen systems associasted with the
Emerdency Core Coecling Sustem. (1.9

QUESTION 2.05 '3.00)

3. State the purrose of the Shutdown Coolinz Systes., Include the
temsperature and pressure below which the SDC muw be placed in
oreration. (1.3)

b. Describe the pressure interlock associated with the SDC isolation
valves. Include the purpose of the interloik. (1.0)

e, 1f the Shutdown Cuoler is inorerabler what other hest exchander
can be used? (0.3)

QUESTION 2.06 (3.00)

a, What is the arproximate lift pressure of the f .. owind Component
Couling System relief valves and tu where does esch relieve?

1. MCP return.
2, Ceomronent Cooling Surde Tank. (1.0)

b. A source of makeur water to the Component Cooling Surde Tank
is the condensate pump discharse header vias LCV-200, -

1. When is this source of weter used?
2, What is @ rossible conseauence of using this source?
3, What is the other source of makeur to the surge tunk? (1.95)

¢, Explain how ¢ clind water can be supplied to the MCPs if both CCw
PpumPs are inorerable. (0.5)

(28%x%2% CATEGORY 02 CONTINUED ON NEXT PAGE ¥%xxX¥)




2e--BLANI_DESIGN INCLUDING.SAEEIX_OMD_EMEBRGENCX_SXSIEUS PAGE = ¢

QUESTION 2.07 (3.00)

3. Boric Acid Mix Tank temperature must be maintained sbove 155 DEG F
when adding makeur water to the tank. How is this asccoarlished when
the makeur water is cold? (1.0)

b. Whw are the anion resin bed ion exchangers valved and locked vut of

service during normal orerations? (1.0)
e, Why sust level be maintained sreater than 30' in the Luw Fressure
Surde Tank? (1.0)
GQUESTION 2.08 (3.00)
3. Why does the Condensate Recirculation Velve (CV-403) oren
automatically on 3 reactor scram above 15 MWeT? (0.6)
b, List the Condensate Pums automatic trirs, (1.6)

c., What is the normal discharsge pressure at full loasd conditions
of the!

1., Main Condensate Puse?

2, Boiler Feed Puar? (0.8)

QUESTION 2.09 (2.350)
The following concern Main Coolant Pumes (MCP)!:

3, How is cavitation prevented in a MCP and how are net positive suction
head (NPSH) reauirements ensured? (1.5)

b. How does the differential pressure develored by @ HMCP chunsde ss
coolant tesrerature increases froe 100 DEG F to 510 DEG FT Exwlain
YOUr answer, (1.0)

(X%%%% END OF CATEGORY 02 %x%xx)




2. _INSTRUMENTIS_AND_CONIROLS

QUESTION 3.01 (1.350)

3., During routine shutdown orerationss from where does CC-TCV-200
det a signal to oren?

b, From where does CC-TCV-200 get a sisgnal during normal
orerations.

e, At what MCS tesperature is control of CC-TCV~-200 shifted.

QUESTION 3.02 (3.00)

a. Describe how a3 loss of cuntrol air pressure will effect the #1
AND $3 chardging pump.

b. Describe how ®sach of the three chardind rpumes can be used to
control pressurizer level if control air is not available.

QUESTION 3.03 (2.00)
3, What actuates a rod stop condition durinsg control rod motion?

b, Describe the three waws that a *rods in motion' signal can be
develored.

QUESTION 3.04 (2.00)
3, List the five conditions that will cause $2 HMCP to trir,

b, What interlcck must be satisfied for a loor stor valve to uren?

-

(X%%%% CATEGORY 03 CONTINUED OW NEXT FAGCE 7X%XX)
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3. _INSTRUMENIS_ANMD_CONIBOLS PAGE ' 11

QUESTION 3.05 (2.50)
a, What signal(s) will energize the Non-Return Valve (NRV)
automatic tris relaws? - (1.0
|
b, Nhen the NRV’s recieve an automatic triep signal while the ‘
resctor is at full rowers what other automatlic actions maw ‘
be initiated as a result of the same closure sisnal? (1.0) |
e, At what roint during an MCS cooldown is the NRV suto close
blocked? (0.5)

QUESTION 3.06 (3.00)

Describe how the indication froe the 3 level detectors on the Pressurizer
will respond if:

F the signal from the linear amelifier feils low.

b. the reference les flashes to steam. (3.0

QUESTION 3.07 (2.50)

3., Froa what part of the MCS does the Low Tesrerature Oversrressure
Protection (LTOP) swystes receive its orerating signal? (0.5)

b, Describe the four functions of the *Kirk Key Interkock" when it
is in the *ARMED® position. (2.0)

QUESTION 3.08 (2.00) .

a8, The Feedwater Control System maintains & level in the stean
generators at a set veslue using both fewd forward and feedback

control.**:pigsiz;‘:bo rparameter inruts are used for!

1, Feed forward?

2, Feedbachk? (2.0)

(#%%%% CATEGORY 03 CONTIWUED ON NEXT FPAGE ¥%XXxX%x)




B INSTIRUMENIS_AMD_CONIROLS PAGE - 12

QUESTION 3.0°9 (2.00)

2. What is the automatic trir signal and setrpoint that will close
the Steam Dum» valve MS-PCV-4027

b, 1f the trip condition has not cleareds how can MS-PCV-401 bDe
reorened?

c., After the trirp condition has cleareds in what sode (suto or
manual) should MS-PCV-402 be shifted to recover the valve?
Explain.

QUESTION 3.10 (1.50)

2., What four parameters are rlotted on the denerator cersbility
curve?

b. With senerator carrwing @ *ladsing® loadr» how can the senerator
Power Factor be issrroved?

QUESTION 3.11 (3.00)

3., WNhat radiation monitor(s) would be used to indicete & sudden fuel
failure?

b, How would an orerastor distingduish between & fuel feilure and 3
failure cof the detector or other circuit malfunction?

¢, Describe in deneral terms what action would be taken to minimize
the radiological effects of this failure.

(xx%xx& END OF CATEGORY 03 %%%xxx)

(0.3)

(90.5)

(1.0)

(1.0)

(0.5)

(1.0)

(1.0)

(1.0



 4...BROCEDUBES.=_NOSMAL:_ ABNOBMAL: EMERGENCY_AND PAGE " 13
RaDIOLOGICAL.CONIBOL

QUESTION 4,01 (2.00) ‘ - - :
The followind concern OP-3054, Natural Circulation.

3, How is the plant cooled down if the condenser vacuum is lost

due to loss of AC Ppower? (1.0)
b, WNhy mus. the water treatment plant be restarted as soun as

practical? ‘ (1.0)
QUESTION 4.02 (1.50)

State the criterion used to determine which attacheent (AsBrorC)
to OP-3000» Emersgency Shutdown fros Power» is used.

QUESTION 4,03 (2.50)

Reactor Endineering has determined Lhat containment leakase has

exceeded allowable lcvpls and OP-3007y Less of Varor Containments
has been initiated.

3, What must be done to the rlant and how much time cen elaspe
before this must be accomelished. (1.0)

b. If the leskage is not corrected after rart "4 is ewstablisheds
what aust be done and in what pPeriod of time must it be done
in? (1.93)

QUESTION 4,04 (2.00)

According to OP-3010s Fire or Forced Evacuation of the Cuntrol .Rooms

which casersIvIlvorll directs the orerator to check the ventilation
lineur? What is the redson for this direction?

(¥%%%2 CATEGORY 04 COMTINUED OW MNEXT FAGE rxxxx)



.l.-.iﬂﬂCEDUlE!-:-UDIl‘LA-ilIOISOLs-EUE!ﬂEHCI-AHn PAGE * 14
RADIOLOGICAL-CONIROL

QUESTION 4.0S5 (3.00) ' -

a. Ismediate operator sction ster 6 of OP-3051, Loss of Main
Coolant Pressure and/or Safetw InJection Actuastions is "Accident
Disgnostics®'. State the three subster disdgnostics that
coaprise this ismediate action. (Puara-shrasing is allowable) (1.5)

b, 1In addition to *a" abover list FIVE other saJdor ismmediate actions
stated in or 3051. Sub-sters not reauired. (1.3)

QUESTION 4.06 (1.00)

Per OP=-3111s Malfunction of Primary Pressure or Level Chennelsy» what
2 actions aust be taken if the failed channel is from lour 1 or 2 and
SIAS is initiated. (1.0)

QUESTION 4.07 (1.50)
0P-3115» Loss of Component Coolinsgs direcles the storring of the Main
Coolant Pumps (MCP). If bearing water temrerature exceeds 2 srecified
value after thew are stourred) a srecial recuirement is #»laced on anw

pump restarts, State the temperature limit and the srecial revuirement
placed on subseauent restarts.

QUESTION 4.08 (3.30)

List ALL of the eauirment that must bLe orerated either manually or
locally during @ *Loss of #1 125 Vult D.C., Bus Puwer', 0OP-32357.

QUESTION 4.09 (2.00)

List ALL classifications of emerdencies in order of severitw,
least to worsty per OP-3300y Classification of Emerdgencies.

(22%%% CATEGORY 04 CONTINUED ON NEXT FPAGE %Xxkx)



do. . B2E0CEDURES = _NORMAL: ABNOEMAL: EMERGENCY_AND
S4DIOLOGICAL CONIROL

QUESTION 4.10 (2.00)

The following concern OP-2151, Boric Acid Addition To The Main Coolant.

List the two waws boric acid may be added to the MCS. Be specific
as to when each can be used. (1.0)

Above what pressure and/or tesrerature reauiresents must each
loomss SI MOV be locked oren with its motor orerator elecirically

inorerative? (0.93)

What Plant conditions (tesrerature and/or epressure) are reauired
in order to add boric acid to @ sindle looe? (0.3)

QUESTION 4.11 (3.00)
The following pertain to 10 CFR 20.

a3, Define:
- Restricted Area.
- Radiation Ares
- Occurational Dose.

State the maximsum allowable wholebody guarterly occurstional dose
an individual may receive in @ restricted area. What cen this
limit be increased to and what must be done Lo incresse 8 Ay

QUESTION 4.12 (1.00)

According toc 0OP-2100s FPlant Startur Frum Cold Shutdownrs what
reauirements sust be met when MCS temsperature is Letween 300 F
and 440 F7?

(2%%2%% END OF CATEGCQORY 04 XxxXk)
(XEXXEXXXEXEER END OF EXAMINATION XEXKFZRRXREXRRE)




¢ = na v s g/t
s 1g seVsel/2 a?
- 2
S *%
@1z as (¥, =0 )%
PE = mgn
V,O‘lc*at - = 3/t
WP o AwS 0l
I_T-.
351 @& .
el ® e Vohe
3 = maat
é-uA.;.r
?ur-'d‘,ah
b = p_1g%9rie)
o
P-PQQUT

SUR = 25.06/T
SUR » 280/ +» (8 - 2)T

v e (s®s) +((8 -o¥Ta]
Te (s -38)
Te(d=0)/(%)

3% (Kepri1/Xgpe
s o [LAv/(T Koge)l + (Type/ (1 #3711

P = (20)/(3 x 100)
P B |

datar P irametars

1 gal, = 8,345 Tom.

1 2!3. = 3,78 litars

1 e 7.43 zal.

Jensity = 52.% lom/fed

Jensity = | gu/c»

Heat of vagorization = 370 3ty/lom
4eat of fusion = 144 dty/lem

| Aca = (4.7 psi = 29.9 in, Hg.

1 fe. nzo » 0.4338 15f/in.

Cyele afficiancy = (et work

qut)/(Znergy in)

A el As A°¢°“

A e 2/, = 0.893/8
&y 00t = [(8y5)(%)]
CZ‘TIZ) * (=,)1

tete ™

et e™
L o g, WS

™ML= 1.3/u
YL = -0.533/u

SR = 5/(1 = Kyg)
R $/(1 - ‘lﬁx)
Ry(1 = Kyppy) = Rl = Kyppr)

e l/(] - i(.f.,) . CH/ﬁ:

Mo (T =X opag)/(1 = Kopay)
sm e (L" (.‘f,‘)/K.ff

t* » 10 seaconds

=0, uc:nas"

£131 ; Iz‘z 2
14y © = L% " '
e = (0.5 CZ)/4%( neters)
AU/hr = 6 CE/d° (feet)

Miscellanesous Conversions

curie » 1.7 x 10192ps
«g = 2,21 lom

ng s 2.34 x 105 3tu/nr
= = 1.41 x 109 3tu/nr
ines 2.54

e o 3/5%°C + 32

Wt e 5/9 ("F-32)

1 8TU = 778 f&-10f

1
|
1
!
1
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.1‘-.EIINCIELES-OE-ﬁUCLEOR-!DHER-ELAHI-DBEROIION; PAGE * 16 .
IHESNODYNAMICS. HESI _IRANSEER_OND_ELUID_ELON

ANSWERS =-- YANKEE ROWE -35/10/29-HEHMING» W.

- MASTER COPY

ANSWER 1.01 (2,002

sur(t)
P=P 10
0 +S(L)
40=20X190
«S(t)
2=10

1 3=2,9(L)

L=.6 minutes or 36 seconds. 1.0 for solution end 1.0 for answerl (2.0)

REFERENCE
SANP» O & A Bank » sec 1-11
ROWEs Resctor Training Manuals p# 3-142 - 3-145

ANSWER 1.02 (1.50)

20 ' ‘|~t~

3. b M 0.5 ea.l
REFERENCE

SAQNFP» Review of Core Fuisonsy pp, 4 = 7

ROWE Reactor Operator Training Manuals »ep 3-202 - 3-211 end 3-241 - 3-261



1..-BRINCIBLES _OE_NUCLEAR.POMER.ELALI_OBEBAIION, PAGE ' 17
INERMODYINOMICS s HEQI _IRANSEER SdD_ELUID.ELCW

ANSWERS -~ YANKEE ROWE -85/10/29-HEHMING, W.
ANSUWER 1.03 (2.002
3. C (1=K )= € (1=K )
1 1 2 2
50 (1=.9)= X (1-.93)
S= X(.035)
X=100 counts .5 solutionr .5 answerl (1.0)

b rhe= K-1/K K=1/K = K=-1/K
1 1 2 2
W 9=1/,9=.95-1/.95
+1111= ,0526 -1111-.05268.0225 £.5 solr +3 senswerl ((1,0)

REFERENCE
SANPs Subcritical Multislication lesson» ». 5§ Review of Kinetics» =, 3
Cook Theorys Pp, 1I-4,13-15, KAOQ1/000:sK3.4%9:2.7%.,

ROWE Reactor Orerator Traininsg Manualy» pp¢ 3-135 - 3-160

ANSWER 1.04 (2.50)
Less
3 m NEG.
b. MORE NEG.
Co» MORE NEG.
d. LESS NEG.
e. MCRE NEG. 0.5 eachl

REFERENCE
ROWE Reactor Operator Training Menualr pe 3-202 - 3-211

ANSWER 1.05 (1.00?

3. False

b, False

REFERENCE

IP-3 EC1 8% Theorss Chapter 7y Pueses 21» 22y end 27
DCC Rx Theory Review Texty pe, 1-5,42 - .50

SHNPy RT-LP=-1.13» Fep. 11-18.



.1.-;!lIICIELES-OI-lUCLE.I-!OU!I-!L.MI-DISIOIIDUA PAGE * 18
IHERMODYNAMICSs HEAI _IRANSEER_AND_ELUID.ELOY

ANSWERS == YANKEE ROME -85/10/29-HEHHMING,» W.

RONE Reactor Operator Training Henualr» ». 3-233
ANSWER 1.06 (4.00)

2. 90X +/=- 102

bs 8 hours

¢, Power reduced to 10X

d. 4 1.0 eachl
REFERENCE
SGNP» Review of core roisons lessony »., & KAQOOA4/000+K3.20+3.6.

Cook Theorws Pp., 1-5.57-77.
SHNP» RT-HO-1.11.
ROWE Reactor Orerator Training Manualy Sec. 3» wyr 241-261 and Fird. 46

ANSWER 1.07 (2.00)

NI power would be adJusted tu & lower value than the actual reector

power [1.,0), This is caused bw the lowerins of the aversse feedwater
to-roratugz‘ s. Lhe indicated feedwater temrerature used in the

caloulati qﬂ a7, (2.0)

Owd indicated Ceed Dow renaedmend reads errongusly law &.5]
REFERENCE

ROWE Reactor Orerator Trainind Manual, Sec. 2: pp 17-20y 26-27» 30-31»
84-85, 100~-107

ANSWER 1.08 (3.00)

3, 9592 - 593 desrees F derending on how round-off is done. .
b. 188 desrees F of surerheat rer surerhest taebles.

¢+ 3500 desrees F. Q”’ 1.0 eachl

REFERENCE
ROWEsy Steam Tables and Nollier chart



1..-BRINCIBLES QE_NUCLEAR.POWER_ELANI_OEBERAIICY. PAGE 19
IHERMODYNAMICS: HEAI _IRANSEER_GND.ELUID.ELOY

ANSNERS ~-- YANKEE ROWE ~8S5/10/29-HEMMING, W,
ANSWNER 1.09 (2.00)
3+ Choice 2. (0.5)

b. Choice 2 - A second pump in raralilel will only double rPower
reauirements while doublinsg flow (at the saese
resistance) (0.5)
Choice 1 - Doubling the sreed of the present rume will double
the flow (no change in system resistance)» but will

increase rower reauired by B8 times. (0.3)
Choice 3 - A 2 stade pump will increase headr but will not
double flows even if resistance is held cunstent. (0.5

REFERENCE
ROWE Reactor Operator Training Manuasls Sec. 2»v p» 49-51y 90-92

ANSWER 1.10 (2.3%50)
3. Delta T less than full load delta T (42 F) £0.S1
b, Decrease £0.951
C 1., System abtove sal. pressure for the hottest roint ef systen.,
2, Delta T less than 100Z rower delta T, Bitems @
3, Ensure adeauate heat sink (S5/Cs orornblc) 0.5 eacnl
Q. foep Tu shmbe . LT - ‘l © tonsinnd oo drcrmsing and follsating Toed
ReFERentp onomal & shbruen ore it TCad Ty W NG G g i canane Tt # Tod TEH

ROWE Reactor Orperator Training Manualsy Sec. :v pr S54-43 snd Problems.

ANSWER 1.11 (1.50)
#. Increase

b, Decrease

c. Increase £0.S wachl (1:.3)
REFERENCE

TP Thermodwynamics and Fluid Flow Torics» », 196-203. FT 149
ROWE Reactor Orerator Training Henualy Sec., 2» w»p 72-79




. 1. BRINCIBLES_OE_NUCLEAB .POUER_EBLANI_OPERAIION: PAGE " 20
IHERMODYNAMICSs HEAI_IRGNSEEZE_AND_ELUID_ELOW

ANSMERS -~ YANKEE ROWE -85/10/29~-HEMMINGy» W.

ANSWER 1.12 (1.00)

Tave is determined by the ssvunt of pumr hest and Lhe steam
dume Pressure settingd - it does not chanse. PFPower decreases
at a3 ~1/3 DPM rate to source level. (1.0)

REFERENCE
Yankee Rowe Reactor Orerator Training Manusl (ROTM)
Cher. 3 PP, 199-2117 144




2..-BLANMI _DESIGM_INCLUDING_SAEEIX _AMD_EMERCENCY_SISIEHS PACE 21

ANSWNERS -~ YANKEE ROWE -B8S/10/29~HEMHINGy W,
ANSWNER 2,01 (3.00)
. Steam~ Demin water storase tankJde)

Electric- Primary water storase tank.(‘l‘k‘”) £+.5 wal (1.0)

b, Building heatins swstewm.
$2 and #3 main steam headers. L. wald (1.0)

¢, Chargind pumes discharde header.
Safetw InJection swstems. L.5 eal (1.0)

REFERENCE

Rowrs RSTMy P, 3-93» 3-101.

ANSNER 2.02 (2.00)
a, Causes rarid closure of the control valves when the sccwleration
of the turbine is 3% of rated sreed per swcond or srveter. (1.0)
b, A reactor scram and turbine trir will occur., (1.0)
REFERENCE

Rowes RSTM é-41.

ANSWER 2.03 (2.350)

2. A 10 second Lime delay is used to ellow vultase oun the
emersency bus to return to normel before starting the HFSI

PUBP (1.0)
b, >/= 4460 Volts. . (0.5)
e, Oversreedy overcranks hish water tesreraturer and low o4l

PFressure. (1.0)
REFERENCE

Rowes RSTM 19-22y RSTM 9-3-1» RSTH 3-1, 3-2.



3. _BLANT_DESIGN_INCLUDING_SAEEIY._4ND_EMERGENCY.SYSIEMS PAGE * 22

ANSNERS -~ YANKEE ROWE -85/10/29~-HEMMING, W.

ANSWER 2.04 (3.00)

3, To inJect borated water into the MCS cold les in the event of 3
largse LOCA. (0.3

b, LOCA pressure- 473 psig, (+/- 10)
Nater inJected- 700 cu.ft. C.5 ead (1.0)

e, 1294 = 142S psig....used as inJection pressure on SI ectuation.
S00 Peideissessscssreused to surrly the pilot actuators on three
accumulator relief valves.
100 Psifeerssessssssused Lo oren three Lrir valves (604+5,48)
and to close trir valve 608 on asccumulator
low level.
£.2 o@ Pressurer 3 ev rurrosel (1.93)

REFERENCE
Rowes RSTM 19y epp., 19-4% and 53-56.

ANSWER 2.08 (3.00)

a, The SDC is used to cool the MCS fros 330 F and 300 esid to 140 F
or less du~ing the final stages of r»lant coolduwn., The SDC aslso
rescves decay heat over a lonsg reriod of time following the
cooldown. (1.3

b, Valves (MOV=-553 and S34) cannot be orened unless Fressurizer
pressure is < 379 psi® The purrose is to rrevent insdvertant

oversressurization of the SDC swsten.[p 5) (1.0)
¢+ The LPST cooler can be used, (0.35)
REFERENCE ’

Rower STH Ch. 21» ».1.




2a--BLANI_DESIGN_INCLUDING _SSEEIX_AND_EMERGENCY_SYSIEUS

cs To prov

PAGE 23

ANSMERS -~ YANKEE ROWNE -85/10/29-HEMMING:, W.
ANSWER 2.06 (3.00)
Gs)
a. 1. NST, at 150 psin.B25)
2. VC Drain Tank om the Brass Box Drain, at 48 ruisl 13 (1.0)

b (o2s)

1. When Cosronent Cooling Surde Tank level is lou.\n&modtﬁ.m&.

b
2, Could cause a BFF trire.
3. Demin water Lo PuST via (PST mdaue [ .5 eal (1.%)
P~ hendas
¢+ A hose connection rermits the use of fire water as an esersency
source of water. (0.5
REFERENCE

Rower STM Ch. 20» ., 19921,

ANSWER 2.07 (3.00)

3., The steam surrly tesrerature resulating valve on the tunk hester is

byrassed. (1.0)

b, They would resove boric acid from the cvolant thereby causing a

chanse in reactivity (1.0)

volume reauired to auench sressurizer safety valve

discharsge. (1.0)
REFERENCE
a, STW 17-11
b, STHM 146~-12
c, STH 16~-16
ANSWER 2.08 (3.00)
(o ro.2)
2, To rrovide adeauate flou thruush the air uJostor and sland
steam condenserslel]. (0.8)
by 1, High Varor Container pressure w/ Low mein studm rPressure
2. Overcurrent
3., Undervoltasge
4, Stuck breaker (1.4)
e 200 mpsig +/-20 rPsis
750 rsig +/-50 peid (0.5)



.2.--‘LOII-DISIBI-IICLUDIUG-S‘(!I!-.UD-lllllllC!-SXQIEIS PAGE " 24

ANSWERS -~ YANKEE ROWE -85/10/29-HEHMING, WN.

REFERENCE
8TM Chae. 3 ep. 4» 17y 20 -

ANSWER 2.09 (2.50)

a. By maintaining the Main Coolant Swstes dwnamic and staetic pressure
head at the pumr isreller above saturation rressure. C.75) Hinisum

sressure for Main CLooclant Pume_ opepation is 230 PSIC (1.93)
“1 200 P3m; vhove sat. Prem. as v -’7:} ’(i;lf!,

b, The differential pressure drors(from 99 to 78 PSIG) [0.95) due Lu the
chanse in coolant densitw., [0.5] (1.0)

REFERENCE
STM 13-10



3.--INSISUMENIS_ ANI_CONIEOLS

ANSWERS -~ YANKEE R0OWE ~83/10/29-HEMMING, W.

ANSWER 3.01 (1.50)
a8, SDCP suction.
bs LPST temrerature.

c. 140 F. £.3 eachl

REFERENCE
Rower STHM 21-8» 21-{.

ANSWER 3.02 (3.00)

s, Charging flow from the suses will #o to zerc and the sumes (llfiee)
will trim.

b, Charging puse #2 can be used bw sullins the F=-8 fuses lucated

inside the sain control board.
Charging rumsrs 1 and 3 cen be used bw sanually cuntrolling the

rpuars sreed locally at the rusr,
£1.0 wachl

REFERENCE
Rower RSTMy »., 15-24, 15-25.

ANSWER 3.03 (2.00)
2., High SUR of 1.5 DPM on wither 1.R. Channels.
B, 1. Placing selector switch in *all in* rusition.

2. High Tave with selector switch in *auto'.
3. Manual switch to “in' rosition. £.3 euchl .

REFERENCE
Rower RSTM 34~13, 34-195.

PAGE ' 25

(1.5

(1.0)

(2.0)

(0.3)

(1.3



 3...INSIRUMENIS_aND_CONIEOLS PAGE * 26

ANSWERS -~ YANKEE ROWE -B5/10/29-HEMMING» W.
ANSNER 3.04 (2.00)
a. "Manual.
z. Uncervoltade. o3 ofS For i wrong answers
s Overcurrent.
q iLooP bumrass valve closed. . d 75
‘lEither Th or Te stor valve cloused. t.i eachl (1.3

b. T‘M“‘”:& mﬂ ‘:)m* mere Thaw 20°F Coldar Hhan mog. Tamp Aobher Te (0.8 (0.5%)

REFERENCE
Rowes RSTMy ., 13-146+-179»-18»-20.

ANSNER 3.05 (2.30)
2., Low steam line sressure and hish containment Pressure. (1.0)
b, Condensate pumr trir and resctor Lrip. (1.0)
C» 1800 peisg. (0.3
REFERENCE

Rowes ROTMs Chaster %» . 7=11. Charter é» ».6~97+ 6-83.,

ANSWER 3.06 (3.00)

2. PR=LT=46 (NR) indicetes low level.
PR=LT=B (WR) indicates low level.

PR=LT=703 (WR) W- £:9 wuct] (1.9
no

bs, PR=LT=4 (NR) indicates higher then actual.

PR=LT=8 (MWR) indicates hisher then actual ’
PR=LT=70% (WR) indictes lower than aectual., (.9 eschl (1.95)
REFERENCE

Rowe:r FEAR charter 201» ROTH 6~43,44,
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3a--INSIBUMENIS_AND_CONIBOLS

ANSWERS -- YANKEE ROWE ~8%5/10/29~-HEMKING,

REFERENCE
Endineering Design Chande 83-03

PAGE ' 27

ANSWER 3.07 (2.50)
3. Loor 1 hot les. (0.5)
Lo q lov)
bs 1, Resets,'LTOP Swystes Misalisn ;xlor. on MCB.
2., Nhen HCS is less thon 450 rs he *LTOP Sustes Arsed’
slare will actuateld-29)
3. The °*LTOP Systee High_Pressure' alarm 1% enable reid.
4, Enables rower orerat nd motor orerated relie lves to
actuate at 500 rsis® )
L.5 eachl (2.0)
REFERENCE
Rower ROTM &-5S4, RSTM 14-20.
ANSWER 3.08 (2.00)
Steam flow (pressure comrensated)
Steam senerator level (2.0)
REFERENCE
Engineerins Desisgn Chanse 83-03
ANSWER 3.09 (2,00)
3. Low condenser vacuum =--=18 inches (0.3)
b, Must be orened manually at the sezzanine. (0.9
e, Should be rlaced in the menusl sode. If rlaced in Aulo.
valve will return to reauired setroint at & rete determined .bv
the error between actual epressure and the controller set roint., (1.0)




3 _INSISUMENIS._AND_CONMIROLS

ANSWERS ~-- YANKEE ROWE -83/10/29-HEHMING, W.

ANSWER 3.10

@, Mesawatts
Mesavars
Constant Power Factor

Hydrogen Pressure ,

srev 3
Dvm field current bu‘md generator voltade sheds

b
inductive load.

REFERENCE
ROTM Chae. ® pp. 1-6) 1-7

ANSWER 3.11 (3.00)

3. (1) Bleed Line Process Radiation Menitor.
(2) Accident Area Radiation Monitor. C0.3wach] (1.0)

Survey Valve Room riring with rortable radiation instrusents to

verify bleedline radiation level. (1.0)

Reduce rower comsensurate with swstes demands [0.%] and

maximize purification flow. (0.95] (1.0)

REFERENCE
OF 3100y ». 1» 2




 8...BS0CEDUBES. = NOEMAL A ABMORNAL L EMESGENCY._aND PAGE = 29
BADIOLOGICAL.CONIROL

ANSWERS -~ YANKEE ROWE ~85/10/29~HEMMING, W.

ANSWER 4.01 (2.00)

3. Manually use and throttle the esrdency ateoserhereic stesm duses. (1.0)

b, To mrevent exceedins the T.5. rewuirsent of 85,000 sallouns. (1.0)
:ﬁLth.gn..ns4h.i-,ﬁnhqln‘lruquh:,~—lvn‘LJmth¢“*(
REFERENCE

Rowe» OP-30S54,

ANSWER 4,02 (1.50)

Attachaent A= No auto isoclation of #1 2400 Volt bus (normel trir).
Attachment B- Auto isclation and re-enersization of 41 2400 Volt bus.

Attacheent C- Auto isolation and de-enersization of #1 2400 Velt bus.

£.S eachl (1.3
REFERENCE
Rowes OP~T7000y p. 1.
ANSWER 4,03 (2.50)
(1.0)

3., Must be in Mot Standby within é hours. ( q)
o.

(t$ (e,
b, Must sroceed to Cold !hutdouq}%olou 300 rutikuithxn 30 hours. (1.3)

REFERENCE o
Rowes OP=3007» p.1.

ANSWER 4.04 (2.00)

The direction is @ note located in the sweartums section whieh arrvliies
to all cases. (LO) The direction is there to fnusure the seoke is not
entering the control rooe from en external svurce. (L8] (2.0)
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BADIOLOGICAL.CONIROL
ANSWERS -~ YANKEE ROWNE ~85/10/29~HEMHMING, W.

REFERENCE -
Rowes OP-3010s ».1.

ANSWER 4.085 (3.00)

a. 1. If condenser air eJector radiation and/or steams line
radiation is hish AND containsent pressure/radistion are
normsals so to OP-3107» 8/6 Tube Rurture.

2. 1f steamline Pressure is low and decreasing in one or
sore 5/G’'s» g0 to OP-3201, Steamline Break.

3, If VUC pressurer OR VC rediastion are higsh or incressing:

g0 to OP-3106» Loss of Mein Couvlant.
£.5 eachld

b, =Initiate OP-3000., (Emersency Shutdown Frum Fower)
If S1 is srurious:» S0 to attachment A.
~Yerify 81 initiation at 1700 rsis.
~Verify containaent isoletion.
~ilnsure emsergency rower is available.
~Initiate heat resoval vias intact §/0G's.

~Initiate OP~3300, (Classification of Esersencies)
L anv S5 at .3 eachl

REFERENCE
Rowe: OP~3051» ».2~3.

ANSWER 4.06 (1.00)

1. Switeh inorerable 81 channel to menual.
2, Commence realignment of SI Swuslem after inedvertent ascvtuastion.

REFERENCE
Rower» OP-3111y» ». 2.

ANSWER 4.07 (1.%50)
200 F €.32

CCW water sust flow at 139 sre £.95) for 20 minutes., (.51

(1.5

(1.3

(1.0)

(1.3
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4.. . BSOCEDURES. = MOBMALs ABNOENALA EMERGENCY._AUD PAGE ' 31
00I0LOGICAL.CONIROL

ANSWERS -~ YANKEE ROWE -835/10/29-HEMMING,» N,

REFERENCE .
Rowes OP-3115, ».2.

ANSWER 4.08 (3.50)

Main turbine.

#2 Boiler feedrumr.

43 Boiler feedrumr.
Condensate recirc woen Sablire.

OcB Z-126. .

OCR Y-177. mr.JG

Generator exciter field breaker. £+.9 wachl (3.9)
REFERENCE

Rower» OP=-3257y ».2.

ANSWER 4,09 (2.00)

Unusual Event.

Alert,

Site Area Emergency.

General Emerdency. £:3 eachl (2.0)

REFERENCE
Rower OP-~3300y ».1.

ANSWER 4,10 (2.00)
@, =Vias the normsal charging liner env mode.
“VYia the Loor Fill Liner <300 rsig or </= 200 F. .3 euchl (1.0)
b, When MCS sressure is >/= 1000 rsis or >330 F, (0.%)
e, </= 330 F or < 1000 rsis. (0.9
REFEPENCE

Rowe 0”21510 ».1+2.



" 8e__PEOCEDUBES._ =_NOBMAL: ABNOBMAL A EHERGENCY. 04D PAGE . 32
§4DIOLOGICAL CONIROL

ANSWERS -~ YANKEE ROWE ~83/10/29-HEMMING, W.

ANSWER 4,11 (3.00)

3. ~Any area access to which is controlled by the licensee for Purroses
of protection of individuals froe exrosure to radietion and

radicactive materials.
~Any aredr accessible to rersonnelr in which there exists redistion...

at such levels that a msaJor rortion of the bodw could receive in

one hour 2 dose in excess of 7 arear or in anv 5 cunseculive davs

a dose in excess of 100 mrems.
~-Exposure to radiastion in restricted areas or in the course of
employment in which duties involve exrosure to radistion. Shall

not include exrosure for the surroses of medicel disunosis or

therary. £.5 each definitionl (1.9

b, 1 1/4 res rer auarter.[.3]
3 rem rer auarter not to exceed S(N=18).(.8) Musti have fors
NRC=4 on file AND rast exrosure calculeted., (.6] (1.5

REFERENCE
Rowes 10 CFR 20.3»101rand 202.

ANSWER 4,12 (1.00)

~Maintain & 500 rsid serdin between mlant venditions and the NDT

Uerer Limit Curve.
~Dedicate an orerator to monitor MCS pressurer Pzr, heastevsr SI rusrs,

and valve lineur. £:5 waechld (1.0)

REFERENCE
Rowesr QOP-2100y ».2.
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| . TMEOBY_DE_NUCLEAR_BOMER_BLANI_OEERGIIO0NA ELUIDSa_AND PAGE ' 2
IHEENODYNGMICS

QUESTION S.01 (3.00) -

Use the steam tables and associated Mollier chert to answer the auestions
belowr» label auantites with Prorer units.

3., During cooldown ¢nd derressurizations wou are reduired to ressin 50
degrees F subcooled. As the rressure decredses throush 2085 rsigy
what is the maxisum Tave allowed (nearest desree F)7 (1.0)

b, Steam is leaking from @ rire flande into a room. A thermccourle (TO)
placed in the leakade stream reads 400 desrevs F,. How meny dudrees
of surerheat is this? (1.0)

e, 1f the thermocourle in 2art b had read 360 dedgrees Fr and the steas

pressure inside the rire was 540 rsisr what would wou estimete the
steam temrerature to be at that pressure? (1.0)

QUESTION S.02 (1.00)
The reactor is producing 100X rated thersal rower at a core deltas T
af 42 desrees and & mass flow rate of 100X when ¢ blackout occurs.

Natural circulation is established and coure delts T sgoes to 28
desrees. If decav heat is 2%y what ic the cure wess flow rete (in )7

QUESTION S.03 (2.00)

Assume one Reactor Coolant Pume trirs at 30X powerr without 2
reactor protective system sctuastion or @ chande in turbine load.
Indicate whether the following rasrameters will INCREASE» DECREASE
or REMAIN THE SAME.

@, Flow in the OPERATING rwactor coolant loors.

b:., Reactor vessel Delta P

¢+ Core Delta T

d. An OPERATING LOOF stesm dernerstor steasm fluw (2:9)

(#8588 CATEGORY O3 CONTINUED ON HNEXT FAGE xixkx)
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GUESTION S.04 (1.50) ‘ - ’ .

What effect does nucleate boiling have on heat transfer in the
core (increase» decrease or nu effect)? Explain the sechanisms
of this effect. (1.5

QUESTION S.0S (1.350)

A variable sreed centrifusal rums is orerating at 1/4 reted sreed
in @ closed swstem with the followind rarametlers:

Power = 300 Kw
Pumr delta P = S50 psid
Flow = 8B0 grnm

What are the new values for these rarameters when the rumspr sreed
is increased to full rated sreed? (1.3

QUESTICM S.06 (1.50)

What is the most significant ture of heat transfer {conduction:
convections ur radiation) taking place under each of the foullowins
conditions? Consider each condition serarstelw.

@, Nucleate boiling.,
b. Accident condition in which coelant is boiled end cunverted
to steam in the reactor vessel.
¢, Heat from fission thru the fuel rod.
d. Decay heat removal bw netural circuletion of couuvlant,
e, Decay heat of fission products Lo clad surface.
£0.3 wachl

.
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QUESTION 5.07 (2.50) -

3. How AND why does the Duepler Defect chanse as resctor power is
increased? (1.0)

b. How does each of the fullowing affect the Fuel Temrwrature
Coefficient(More nesativer less nesativer or nu effect)?

1. Accumulation of Xenon and Kryerton gases in the fuel to
clad sar.

(5]

., Increase in Lhe amount of fuel to cled cuntact.

3, Buildur of PU23? over core life. (1.3

QUESTION S5.08 (1.50)

2. Provide TWO reasons for Xenon contributing msore nedetive
resctivity at full power than Samarium. (1.0

b. Explain why wou ssree or disssree with the fullowing statesent:

‘Eauilibrius Samarium concentretion at S0X sower is arrroxisctelw
half its concentration &t 100X rower.' (0.5

QUESTION S.09 (1.00)

For @ reasctor orerating at a constent power end temreraturer the
thermal<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>